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CAUSE, , the Professional Association for Development, Use and
Management of Information Systems in Higher Education, helps member
institutions strengthen their management, capabilities through improved
information systems. 7

4.

Formerly known as the College and University Systems. Exchange,
CAUSE 'first organized as a volunteer association lin 1962 and
incorporated in 1971 with 25 charter member institutions. That same
year the CAUSE National Office opened in Boulder; Colorado witli*-a
professional staff to serve the membership; Today the astso.ciation
includes ,600. members on' 650 campuses representing 450 colleges and
universitie and eighteen sustaining member companies.

CAUSE provides member' institutions with many services to increase the
effectiveness of their administrative, inforrhation systems including: tlfb
Administrative Systems Query (ASQ),- which -.provides, information from a
data base of member institution profiles.; the CAUSE Exchange Libraey,
a clearinghouse for documenta and systems made ayailable. by members
through CAUSE; an Information Request Service to locate specific
systems or information; consulting services to review AIS organization
and management plans; association publications, including a bi-monthly
newsletter, a bi-monthly professional mE4azine, and the CAUSE
monograph series; cooperative workshop), with other hig r education
associations and member campuses; and the CAUSE National onference.

We encourage you to use CAUSE to complergent your individual efforts,
at- strengthening' your organization's management capabilities through
improved information systems.
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INTRoptjenoN
1

The CAUSE 83 theme, "Information Resources and . the Individual,"
focused attention on the growing complexity of the information systems
environment in higher edueation anA the impact of this complexity on
the individuals who manage and use the information systems. The
separate Conference traQ4s provided opportunitie§ for exploration of the
theme in more detail: Track I--Issues in Higher Education; Track
Managing the Information Systems Resouree; Track IIITechnology, and
Techniques; Track IV--Small College Information S'Ystems; Track V--
Innovative Applicafrons; Track VI--Approaches to Office Technology.
CAUSE 83 attracted 535 professionals, the largest attendance ever at a
CAI1SE National Conference.

In addition to the 42 papers in the main tracks; 11 presentations were
made in the special Vendor 'Tack; and 13 sustaining member companies,

.sponsored suite exhibits.. A number of special interest sessiobs .
encouraged conferees to share experiences and ideas on subjects or
particular interest;

A special Preview of CAUSE 83 and Overview of CALIE, conducted by
CAUSE Executive Director Charles R. Thomas and CAUSE 83 Vice` Chair
Joseph A. Catrambone, , preceded the CAUSE Annual _Business Meeting;
which was held the first morning of the Conference.

The &USE Natiortal Conference is an excellent forum for the exchange
of ideas, systems; and eiperi nces among the many speakers and
participants. We hope you wi 1 benefit from your participation at
CAUSE 83 by becoming more e ective in the development; use, and
management of information syste s at your institution; We -also hqpe
these Proceedings will provide continuing reference throughout the
year to the many activities of the Conference and of the CAUSE
association;

.1L-,

(

Gary Devine
CAUS 83 Chair
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The continuing support of the CAUSE Board Of Directors and the
membership they represent is also gratefully ck no ed ge d Retiring
from the 1983 CAUSE, Board are .Ronald J. Langley; University of
California/Long Beach; Robert J. Sanders; Community College of
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,04-714,6 - .
The association is supported by a number of
member committees WhiCh are increasingly
creative and active. We appreciate the
contribution of time and effort made by the
volunteers who carry out the duties of these
committees; At the CAUSE Annual Meeting,
Vice PreSident Bill Walden expressed
appreciation to many such individuals. For
their service in 1983 on the CAUSE Election
Committee : Charles A.. Brooks; South
Carelina Com misSiOn on High er iEducation ;
Robert ;L; Bray ; Texas Tedh
LouiS T. Kent, Radford University; Robert
W. Kuntz; Univeraity Of California; Shirley -

Roddenberry; State UniverSity Of Florida; and. Terrence E. Wold;

Univergityrof_ New Mexico; For their three=year service _on the CAUSE

Recognition' Cominittee: Harry Grothjahn; University of Georgia; and
Charles H. Naginey ; PerinSylvania 'State University; For their
three-year service on the CAUSE Current Issues Committee: Vinod

Chachra; Virginia,
K

Tech; ,and. Paul 4,; Plourde; Bentley College. Special
dthanks are. also due 'to Sandra Dennhardt and-ate. Doty; who resigned

as chairs of the Editorial Committee and Current Issues Committee;
respcctively, to assume their new responsihillties on the CAUSE Board
of Directors;

3



GENERAL SESSIONS
CAUSE 83 was highlighted by a number of special General Sessions which

brought conferees together periodically throughout the Conference 'to hear

presentations on subjects of broad interest and concern to all. This Year the

CAUSE Annual Business Meeting was held the first morning of the Confer-

ence and included an entertaining and informative color-graphics/slide
presentation entitled, "CAUSE Today and Tomorrow." At the first-day
luncheon, the CAUSE 83 Program Committee and the Board of Directors
were acknowledged for their support during the year. The Fourth Annual
CAUSE Awards Luncheon was held on the second day of the Conference
and the recipients of the CAUSE Recognition Awards and CAU41
EFFECT Contributor of the Year Award were honored.
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KEYNOTE ADDRESS

PEOPLE, POWER, AND
PERSONAL COMPUTERS
KEYNOTE ADDRESS

Dr. Jerry W. Willis, Director of the Educational
Computing Center at Texas Tath University, gave
a dynamic, thought-provoking, and entertaining
presentation. "People, Power, and Personal
Computers" described the revolutionary changes
in our society today and explained how small
computers will give people power in an economic
social, political, and informational sense: He also
described the current context and approached the
future from ahistorical, psychological; and social

N-. perspective. Dr. Willis is best known for his popu-_'
lar books on small computers: Peanut _Butter and

-_ Jelly Guide to Computers; Nailing Jelly to a Tree;
omputers for People; and Computers for
vertbody:

-.7
_

aT

Terry W. WMis
Director, Educational Computing Center
Texas Tech llitiversity

A



THE CAMPUS AND THE MICROCOMPUTER REVOLUTION

TUESDAY MORNING ADDRESS
or

Featured speaker J. Victor Baldridge, Director of
- the iilicrocomptiter Institute at the University of

California! Los Angeles, and Senior Research
Sociologist for the UCLA Higher Education Re7
searoh Institute, provided stimulating views of
both current 'and future impacts of micros in
higher education:

Dr. Baldridge pointed out that information sys-
tems professionals in the past have been Iliewed as
the "computer eriesthood," and suggested ways in
which they can work today to best serve institu-
tional needs with regard to the introduction and
use of micros on campus. He also listed several
ways in which the micro revolution could be sab-
otaged; and cautioned the audience to try-to avoid
counter-productive activities on campus.

4

," 4

J. Victor Baldridge
Director, UCLA Microcomputer tottlitette



AWARDS LUNCHEON

Program; Chairman Gary D. Devine presented tokens of appreciatibn to members of the l9.9)Prograria
Committee and Registration Staff. CAUSE President James L. Strom` presented_ the fourth annual CAUSE
Recognition Awards to VinO'd thachra for Exemplary Leadership and Patricia C., Skarulis for Professional
Excellence. and the third annual eA USE' EFFECT Contributor of the Year Award to rCarolyn J. Mullins.
President Strom also introduced the three ,new officer§ of the CAUSE Board of Directors and awarded
Certificates of Appreciation to the three retiring Board Members.

Outgoing CA USE President James L. Slioni presents
gavel to newly-elected President Charles H. Naginey.

1984 CA VSE Secretary/ Treasurer

James 1. Perti-cid

.t4

1984 CA USE President Charks H. Naginey presents
outgoing President James L. Strom the CA USE Presi-
dent's Plaque.

17

1984 CAUSE Vice President

John A. Monnkr
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.RECO6NITION AWARDS

mod Chachia (center) received the I93 CAUSE Award
for Exeraklary Leadersh0 for his advocacy and support of

friinittrative information systems in highear education
both at Virginia Polytechnic-Institute and State University
and at thenatiooalkveL htformation Ass-tickles, sponsor Of
the Recognition Awards,- is represented by their President
John a Robinson (teftA with CAUSE President lames L.
Strom (right)._

CAUSE/EFFECT

Patricia C.Sic;srulis(renter)ofDake thdvershyreceitedthe'
19&3 CA USE A Ward for Professloital Excelknce in thu kid
of administrative information systems in higher education
both at the university and a the national level Information
A ssociates spo r of e Recognition _A ward.r, is repre-
sented by their Pres dent AAA G. Robinson (left), with
CAUSE Prlsident James L. Strom.(right).

NTR1BUT0R OF THE YEAR

%,'

-
The CAUSE /EFFECT Contributor of the Year Award wet presented to
Carolyn Mullinsfor her contribation to CA USE/EFFECT of a feature
article entitled ffDo You Hear What I Say?flo You Read What! Writer'.
Pictured from Left to right: Terry Young, Systems & Compute, Technology
Corporation (spontor of the CAUSE/EFFECT Contributor of the Year
Award), Carolyn S. Mullins, Virginia Polytechnic Institute and State Uni-
versity, and Janfii L. &roar, CAUSE President.

18

i '
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PROFESSIONAL
PRESENTATIONS

The CAUSE 83 Conference theme; Information Resources and the Individ-

ual; was addressed throUgh 42 presentations in six subject ttacks; as well as

through special interest sessions and vendor presentations.

11



SPECIAL INTEREST 'SESSIONS=
CAUSE 83'provided conferees a forum to met and exchange -ideas on
topics of Special interest or concern. Seven special interest sessions were

scheduled at CAUSE 83. Summaries of the/sessions ar8 included in this
section of the Prociedings;

ADMINISTRATIVE SYSTEMS QUERY (ASQ) - INFORMATION CENTER
Dana S. van Hoesen, Moderator Ronald Smith; Moderator
CAUSE UniVersity of Utah .=

EDUCOM COMPUTER LITERACY PROJECT
John McCredie, MOderator
EDUCOM

*IMS
Sandra Dennhardt, Moderator
University of Illinois

MICROCOMPUTER APPLICATIONS
Dennis Berry, Moderator
University of Colorado

PROJECT MANAGEMENT
Ann Thorsen
Michigan State University

*REQUEST FOR PROPOSAL-(RFP)
Charles N. Naginey, Moderator
Pennsylvania State University

*Summaries unavailable.

i°111")

Micr6computer Applications was the most popular Special Interest Session.

"

20
I
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The Professional Association for Deirelopment, USe; and
Management of Information Systerkinii Higher Educatiori

ADMINISTRATIVE SYSTEMS QUERY_-
CAUSE83 SPECIAL INTEREST SESSION

.

POST-CONFERENCE SUMMARY

. t
The ASQ_ Special_ Interest Session was held at 5:00 p.4ft. on MOndayi
Decd6ber 12 inAhe Borgia Room. Approximately eight people
attended the sessioni Ihich was geared toward:offering a detailed
explanation of-the ASQ service;,- TheseSsion:began.with a ten.'
minute presentation of- how -the service was consructed,.hoW it
works; and how it can benefit CAUSE-members:: After the
presentationi the session opened fbr questionsand discussion;

.

.

As a data base tioeek systemi_ASO has impressive capabilitiet=iaS:a
tool for information SyStekdedision-makers; Ranging from-the
search for facts about who to speak Withabout microcomputers
being_uSed fOr cash -flow projection; to the_location Of
institutions using large proprietary software packages for
student information systems, ASQ_can:provide.important answers to
question's facing today's adminiSttatiVe systemmanagement; A
telephone call to the NationalOffice_can beall that's needed to
obtain infotmatibh of significant value to your institution's
administrative development_Sinteanswers to ASQ queries can
frequently_be given during' he telephOhe_cOnversation; if there
is a need for a detailed or complex set of datatoangwet the
question a formatted report is senti usually within a day;

737 Twenty-Ninth Street Boulder. Colorado 80303 (303) 449:4430

21
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CAUSE 83 SPECIAL INTERESTiSES6101

iDUCOM COMPUTER LITERACY PROJEC7

EDUCOM has injtiated a major new project to meet the national

need fOr infOrMetiOn on computer literacy program and materialt

in higher education; In addition to the information gathering.

and dissemination, the EDUCOM Computer Literacy Project (ECLP),

will offer supportive services: a computer literacy newsletter;

computer=bated telecommunications; seminars; and conference

presentations; The ECLP is developing a "leadership component"
/

to identify and promote a variety of exemplary models and recommend

guidelines for effective computer literacy programs.

For additional information on EDUCOM Computer Literacy Project ,

contact: Kimberly S. Wiley; Project Researc irector; EDUCOM,

Princeton, New Jersey.



CAUSE
SPECIAL_INTEREST SESSION,
'THE INFORMATION CENTER'

DECEMBER 12, 1984

MODERATOR: phalt;Smith,.Univer'sity of UTA
97.

17

t.

The session was attended by about 20 people; many of -whom participated
in the ditcussion_. I_commenced the meeting -by attempting .to :identify the
mission of the Information Center; based mainly on what I had gleaned from_a
recent class I attended with IBM. I then identified four' peop_le in
;attendance who. had Information Centers established; and- called upen them to
give-os'the benefit of their experience;

Each of., the four had a Report Writer as one of their lrain-products
offered to uters._ All appeared to have problems with securiq; and were
concerned about the possibility. of users' ;being_.able to impact the-lrest off

the DP environmenti! Downloading of data to,microtomputers was allowed"in
most cases;' but uploading to the main frame was not. Problems have been
encountered_ in downloading which may result in redundant data being
maintained independently; and getting,J4it of syn with the.maiR frame files;

Two of the established centers had user groups; which' they declared to
be _extremely helpful; All. found that griopp education was very succetsful;
although-,one on one was also necessary.

ti
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CAUSE 83
MICROCOMPUTER SPECIAL INTEREST SESSI

Summary

The discussion addressed four primary areas:

Communication-With-Mainframes

There was a great deal of interest in file transfers between m crocornputers
and IBM. mainframes' `Cbrnell is using PCTALK in an asin onotis. Mode
through a protocol converter to download accountihk,_ data_ at '1200 baud. A
program on thl mainframe formats the data into a CMS file in _Lotus 1-2-3
format. Colun,ibia L using KERMIT .to do' the same %type: of thing. Both
PCTALK and KERMIT are in the ptitilic.doniain and are available for copying.
IRMA boards are being used for 3270 terminal emulation.

i

HardwaEie Maintenance . 7 -

YeSheVa University.chtmges a monthly maintenance fee. They have two people
hat maintain the mkTiicorriputers on campus. They find that-disk drives needthat
e most maintertance,'atid that the maintenance is greatest .inorpas where
eking occurs. The training thait, IBM provides in PC maintenance is poor,

'And it is often extremely difficult'-to get park; No matter how good. the
training progrardisi the problem in getting parts makes Maintenance difficult

Training

Training of administrative users deals mainly with the basics of word
processing and spreadSheet applications. One institution was using students to
train administrators. The administrators enjoyed both the training and the
contact with students; Another school found IBM PC user groups helpful in
bringing together academics and administrators to discuss common problems;
In addition, there ;are some good computer assisted instruction packages.
Specific titles were not discussed.

Software Package,s

A number of schools are usircg _MultiMate, a microcompliter package designed
' after Wang word proCessing. COloradois interested in NBt word processing for

the PC becauSe of its ability to ihtereace with larger NBI word processing
systems. GPI, found SCr.VVS and ReadiWriter to be good packages. In terms
of database managemenT softwa'rei Datatlasic, _Condor, and Knowledge Man
were all in use, in _addition e dBasell. 'Penn 'State is using Corvus in one
college to networks PCS. It was suggested that it would be helpful if CAUSE
would be a tIroker for microcomputer software, buying in volume and passing

.
on the savings to merriber, institutions. (NO_TE: This proposal was diSCUSSed
with Chuck Thorrias, E:xe'cutive,Director of CAUSE, who indicated that CAUSE
had stayed out al the brokering business since EDUCOM was doing this type of
thing for hatqw/are. He suggested that EDUCOM might be interested in
brokering soffware as well _; In addition, the National Association of College
Stores (NACS) handles quantity purchases for their memberS.) There were few
suggestions tO address the problem of unauthorized software duplication.

)

24
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Project Management Special Interest Session Discussion Summary
CAUSE '83

Time and cost estimation is still a major.problem; In'most
organizations, estimating depended more_on project-leader experience
than on formal estimating techniques. A few organizations, most of
them using formal techniques, produced some overestimates. These
hurt productivity, since work took at minimum the time estimated.
But_most people reported frequent underestimates. Some improved
estimates by using data on past projects -from an automated
tracking_system; they relied on project leaders to assess project

"similarities.-

To help keep commitment_to long projects, several people used
intermediate project deliverables, such as design documenq.

Several qrganizations based design or programming staff in user
departments, which improved -user commitment and forced priority-
setting. Some newly-distributed staff members still tended to
congregate at the central site.

One person reported a prototyping attempt: Relatively inexperienced
staff members, who proposed that approach, couldn't control the
project.
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TRACK I
Issues In Higher EducatiOn

Coordinator:
Earl 4. Nienhuis
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MYTHS AND SYMBOLS OF JNFORMATION TECHNOLOGY

. c

.ROY TALBERT,_JR.
UNIVERSITY OF SOUTH CAROLINA

COASTAL CAROLINA COLLEGE
CONWAY, SOUTH CAROLINA

ABSTRACT

This paper analyzes concepts and symbols of the
language of information technology. Most important
is, the idea of "revolution,: that technology is
.creating a revolution comparable to major shifts of
the past. ,Other key concepts include the perception
of a "literacy crisis;" the .presumption; of a moral and
ethical dilemma, the orientation toward the future,
the promise of productivity (nett to "revolution"
perhaps the most telling symbol), thefimage of an
elite,who use a special language unintelligible to the
uninitiated, and the symbol of the infallible machine.
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MYTHS AND SYMBOLS OF INFORMATION TECHNOLOGY

As I immersed myself in the language of information technology at
Pepperdiae University's 1983 Computer Literacy Institute; I became fasci-

nated with the images and symbols of that language; Beyond receiving.a
basic introduction to the electronic workplace and learning to use a variety
of software packages, my own training as an intellectual histor=ian kept bringing

my attention to the very strong and numerous images which seemed to abound

in every presentation; in every slide; and in every. handout. The historian

of ideas searches the language of asOciety for critical symbold' and images

which constitute the climate of opinion of a particular age or culture. ThiS

paper is an attempt to record and explain the symbols and images which appear

to be intrinsic to information techhology.
I have used the term "myth" deliberately; but I must confess at the out-

set that my ttspecially on this point, can only be speculative; It
is simply too early to judge. which of the images; and,,symbols of information

technology will later be found to be false and thys mythical.- Only hindsight`!.

can make that determination; and we have not accumulated very much per-,

.spective in this field; It does seem reasonable tctsuppose that future analysts
will look back and think us odd for having so strongly dung -to'this symbol
or that image. The point here is that in terms of the contemporary impact

of our beliefs, expressed in the symbols we use; it does not matter whether

or not they are false--we act on them as if they were true; That some

symbols may later be dismissed does not in any way diminish their present

cultural significanc,when they are held to be valid.
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The reader may have observed that this paper is considerably different
rthari-otheri of a gene al nature on the place of information technology ih our

society. For example; we are already on page two and the term "revolution"
has only now been used; What general assessment of information technology
can yo6 think of which does not begin with the obligatory statement of the
extraordinary revOltitiOn presently underway? I suggest that in the term
"revolution" we find the greatest symbol of contemporary information techno-
logy, and within thiS Symbol we find a large subset of other images; This
revolution will Change; we are told constantly; our very way of life; indeed,
it will change the way we think. As that fascinating docUmentary,""boodbye
Gutenberg," says; the revolution will bring "a new moral order." i

The idea of revolution has been an especially powerful symbol for Ameri-
cans; founded as weiwere by revolution, and in the course of our history
we have spotted numerous other reVolUtiOnS. We seek out revolutions with
a assion greater, I think; than any other culture. Aside from politics;
ec omics, and technologY, we proclaim new brands of washing powder to
be truly revollution,ary. It is simply a part of our conventional wisdom that
We are in a period of great change caused somehow by the computer. Ou
only problem has been to estimate the size of the change, for I can find no
one who doubts the existence of some kind of revolution.

How revolutionary is this revolution? The estimates vary, but all sug-
gest that computers represent a change on a major scale. "As much a
revolution. as the printing press," says one spokesman; and if I understand
the meaning of the eXpression "Goodbye Gutenberg" some suggest more
important. than Movable type. Frequent comparisons are made to the Indus-
teial ReVoltition; a term first used in France in the 1820's to compare it to
the. political revolution ofthe late 18th century; A more daring, although
perhaps whimsical; comparison is found in the increasing use of the term
"B.C." to note the period "before amputers." While there has been no sug-
gestion as yet that we revise our dating system, althcitigh -this sometimes occurs
in: revolutions,.. we are obviously dealiti With a ve`eY poWei;ful symbol here;..

My. own 'Ortsferente for a compara ive revolutionary symbol is the intro-
duction of the railroad. Perhaps no other technological innovation of the
nineteenth century provided a more striking image. Thelocomotive was seen
by virtually elide), observer as "annihilating time and space" (indeed,our
present time zones were developed because the railroads so drastically
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decreased space), and the great cathedrals built to house the terminals are

clear expressions of the strength of thiS_Symb-ol. Perhaps the most important

, aspect of the revolutionary image associated with information technology is
.

that, as in the case of the locomotive, we have Judged the computer as revo-

lutionary very early on. We sense a revolution here, and the idea is so

powerful that we embrace that image needing no hard evidence. How could

, we seenuto say, not be revolutionary?
In a political revOlUtiOn there usually exists a cadre of hardcore

tants; the real reVolutionarieS, the Sons of Liberty, the Jacobins; the Bol-

sheviks; who provide a structure for spreading the revolutionary word; A
few years ago we might have called it the infrastructure, but today we would

probably call it the "revolutionary network. "' That term "network" is now

used widely across our society; although no one to my mind has btithered to

provide any particular definition. Such generality is perhaps the very heart

of a symbol which we use intuitively. Regardless of the lack of specificity,

there is ample evidence of the existence of such a computer network. You

have only to check your membership lists to see them. CAUSE,' EbLICOM;

and numerous other organizations haVe appeared to provide both internal

lines of communication within the revolution and to offer vehicles for the

propagation of the gospel; That the computer "movement" is embraced as

a "cause" is clearly evident by the name; chosen ratherdeliberately I think,t
of the organization sponsoring these papersCAUSE.

To carry the political revolution analogy further; the hardcore revolu-

tionaries serve as the elite of the movement, proclaiming the inevitability and

magnitude of the revolution. ThiS group appears to consist of at least three

primary elerhents. First; there are the practicing computer scientists and

engineers who provide the technical innovations. Next, we have a more

vociferous, if less technically- trained; element serving as the popularizers

and mainstays of the networks; who act as missionaries in spreading the

Message. Finally; we have the marketing arms of the companies who produce

information .technology products for profit and who at' least equal the pop-

ularizers in their aggieSSiVeness. The professional computer scientists are

the Newtons; the parwinS; and the Marxs of the revolution; and the tatter

two groups are the Voltaires, the HUkleyt, and theLenins. .

Corresponding to the concept of the existence of a computer elite is

the image, which seems to be held on The popular level, of the computer world
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as one of mystery and perhaps even secrecy. The elite are knoWn by their
ability to speak "computerese," th most difficult language. The existence.
of a special language and th ception of mysteries eatilrgives .riWe to the
image of a priestly class of COmputer experts who conilinutietohly with ea&
other, and who deliberately protect their secrets from the unwashed masses..

This priestly clatt, on the other hand, demonstrates considerable
missionary zeal, and here the elitist image contrasts with one which is clearly
inclusive. One hesitates to continue the religious metaphor, but there is a
hint in the language of the initiates that it is essential that we all become true
believers, generally.through a process of conversion to the importance of
computers (faith) and by adapting the new technology to one's own field (works).
There is also some distinctly democratic imagery in the call for a computer
literate citizenry in which all participate in-the revolution. One cOmputer
egalitarian evenclaimed that "equal opportunity might be endangered
unless everyone is enabled .to gain a Competence in programininV' With the
image of a mighty revolution after which nothing will be the same, it is
obvious that those who resist conversion cannot achieve that great AMeritan
goal of being "coibuting members of society." One recent analyst Called
the insistence on universal programming skills "pathetic tethnolOgiF.0 me-
tooism."

The sense of urgency associated.with the call to participate in the
t

revolution is anothibr of the overarching symbols of otir time. hike revolu-
tions,. Americans are quicit'lo see a- crisis; and the one which is currently

_..shaking the foundations. of our educational, system is something called the
"Computer. litera risis." We have only vague and conflicting notions of
What is impli the term "ealnputer literacy:" but for the last feW years
we have seen increasing claims that competency in the use-.of computers is
a basic skill as fundamentally important as the traditional 3=it's. I.am unaware
of any recent study of education in this country which has failed to take note
of the computer literacy gap.

ItAs fascinating that we seem to stress this particular crisis out of
some very typical American values. We want to do right by our; hildren;
we desire to prepare them for the future. Pares understand t eir own
inability to deal with computers,.andthe deeply ingrained idea 0 progress
drives them to make certain their childreq are not similarly. nanotapped. One
of the clearest messages in commercials for home computers is the same as

5
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that in advertisements for tootkpaSte--if you are a good parent,' you

this product for your children. suspect there are a growing number of

parents who purchase computers without any ides of putting their budget,

or tax records; or recipes on them. They bt.iy them for their children out

of a sense of doing gOod for them.
As a chief academic officer I Must report that the responSe to the corn-

puter literacy'crisis is at all levels rather remarkable. In the short space
. '

of two years the availability of microcomputers in my local public schools and

at my, institution has grown from nearly zero to a substantial level; with plans

for nothing less than universal availability. I am simply amazed at the response,

particularly on the level of the college fatulty which is generally one of

Scitietyts most conservative 4groups. Ine h- and dining rooms one can

hear Assistant Professors of. English speak c s ally Of disk drives and modems;

lh a recent University of South Carolina competition for research grants in

the Arts and Humanities, 44% of the proposals detailed the use of computers

in their projects. That is ar astounding conversion rate in a grOUti typically

considered recalcitrant regarding the new technology.
Like any real revolution, either political or religious, this present one

in information technology is future-oriented. We are.Ced to join the move-

ment because of the wonderful future Which awaits us. .'No doubt this lasci-.

nation with the future stems from the extremely rapid rate of technological

advantenient. Since systems are usually no sooner*Inttalled than they are

obtolete, our attention is always on the system which is beihg developed:

MS, likel experts exhibit no embarrassment when they tell me that whatever

we are contemplating purchasing will last for only three years. Ahd only
the litest and most expensive devices and applications are acceptaple. NO

one at my campus could possibly be satisfied with a matrix dot printer, but

all have the most elpborate justifications for letter quality devices: I am

surprised that we continue to get by-for the most part with black and white

monitors, and l am resigned that soon only cblor will be acceptable; The
image here seems to me to be that imperative set forth so dearly by Jacques

HU in his brilliant ThP Technological Society: "If We can, we must;"

The orientation toward the future has been typical of the western mind

at least Since the Enlightenment; The future is the heart Of the idea of

progress; and our very identity tends to be expressed in what our plans are.

Only a lew years ago in my history classes I was calmly; and a bit sadly,
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diicussing the death of the idea of-progress; It seemed to me that the
trauma of the twentieth century, coupled with the image of.groWing scarcity
and environmental concern; meant that the fundamental ideas Of growth and
Progre were undergoing considerable change. To the -contrary, the fapi- sci-i

ion with the promise of the future has received a gigantic new emphasis
with our contemplation of the Information Age. The extravagance of the

futtied, driven by the projected prOductivity of the new.
inforMatiori tifustry;;;rivals the claims of earlier technolitgical erithusiasti.,
dUring tttie tiStrisiFtey Oriition;.- l recently noted with great interest the
Change inF my'locaiCompLterit e's name to "Future Systems."

Perhap"s the greatest image, next to "revolution"' itself, thit of;
,

"productivity." On the heels of national concern about a dropping gross'
national prodisct,_etfeti as we faced the cultural 'shock of losing major indust-

_ ..
ri6s to otheirott-6triet, the compiiter revolution allays our fears -with Vie.

.
guarantee of nothing less than a revolution in productivity. ;South Carolina's
1983 State Plan on Technology claims a minimum increase of productivity of
40%-60$ by using ,word processing: The plan adds that we "have yet to under
stand where the flpper.boundariessare''on the potential for improVem ent in
productivity through office acitomation."

This image *of .increased. production is .so furidamdntal to information:

,
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technology that I am Idath to analyze it in any .terms which might seem CHU-,

cal; for here" we are dealing with,one of the great. and sensitive; one might
say sacred, aspects Of our raiatidriihip;with campt.iters. In the:interest of
candor, hoWeVer, I must confeisthat iain unable fo,determine just how the
IBM PC restores sanity and incrAaseiiRroduCtivity in the business of the
Charlie Chaplain figure:who we see,AVrequentlyon commercial

A

I am also uncertain just how produtSivity is. increased When my secretary
uses a word processor; I understand labor is saved and time is freed; but
for the life of me -1 do not always see an increase in. productiVity.when the
volume of work is limited'. I respeqfUlly suggest that we know-very-little
about the real, long -term effett Of computing on productivity in the small
business and office. 'We pan note a4:airly high rate of frcistration on the part
of some small busine'ismen. As one Mend said when asked about his company's
computer: "I parked it."
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In one area we have peen a mdst definite increase in productivity. I

refer to the making and Selling of computer hardware and softikare. What

a huge and competitive industry has &prung u , and its methodS and claims

are as outrageous and energetic as a ung revolution can be. One is

tempted to suggest that the vendors i the flames of the computer literacy

crisis out of a desire to increase Sales. No one has everindicated that

marketing and advertising techniques are developed oUt of the purely altru-r

istic desire to help society;
Ancither image found frequently in information technology is the idea

that somehoW with the computer revolution we are faced withan ethical and

value crisis. While it is generally a&epted that teehnological innovation may

cause cultural lags, challenge traditional values, and-present lethical-problems,

there is no evidence that computers hove caused any ,significant or new

ethical dilemma.u. The considerable, if very general, discuision abdut this

"problem" may havie resulted from the fact that until quite regently;IioSind

the ethical question was the only way to get traditional hUmanists'involved

in any kind of dialogue about the impact of computers.

CoMpLiter crirrie'and computer security, or insecurity, haVe received

wide publicity of late, but although the techniques are different, tre, fact

remains that theft is Still 'theft, as is illegal entry, and there is no real quali-

tative difference when,we face these issues in information technology. Like

the argument oyer values, the threat to computer security, while it does not

evaporate because it certainly is a problem, becomes more technical and less

philosophical and revolutionary.
Another aspect of information technology which reinforces the mystique

and image of the power of thecomputer is the symbol of the machine as infall-

ible. I call thiS the "pilot error" -syndrome. Simply put, the machine does

not err, human§ do. ' We express this in the now generally accepted Statement,

"garbage in, garbage out." Guilty humans, suffering''from a kind cif techno-

logical original sin, are thus inevitably placed in an inferiorposition-to the

inerrancy of the.computer Which always and forever; remains innocent. If
this image Of than as inferior to the machine is not eliminated as a meaningless-.

myth, it mWncieediarn out to work the sort of .magical changes in how we .

view ourseAs suggested by com uter enthusiasts.

LaStly, it seems worthwhile to comment on the nature and tenor.of the-

words used in infcirmaiion technology. We have dropped the term "data

proceSsing" for the more refined "information" processing. Data has a raw

vo
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and pedantit air-, while information is finished and dynamic When consumers
reacted ,the harshness of the computer; we invented the term "user
friendly." Terms such as process; system; network; friendly, real time,
interactive, literacy; language; and access lilre by no means cheap words.
They are significant, denoting authority and power, and they ShoW the value
we place on the technology;

We are told that computers Will change our very way of rife; and that
no one will escape their inflUence. Wp look forward to such'a world positively;
confident in our faith in the promise of the future. _The Industrial Revolution

4- had-its detrattors from near the very beginning; but the Information Revolu-
tith has no philoSophical critics. We find only latter day versions of Henry
AdaMS; who in the late nineteenth century embraced the dynamo as the symbol
for the new age.

Lfice Adams we are overwhelmed by a sense of awesome power, this time
of"the computer; and we cannot envision any liMit to its implications for change;
Whether or not we are correct in our bOundj s'S enthusiasm does not at the
present matter. What does matter is that w elieve we are in a great revolu-
tion of the highest magnitude, and we are g the waves of technological
change with a new optimism and a sense of inevitable progress unknown in
recent years. No doubt reactionaries and counterrevolutionaries.will appear
Soon enough; but for the moment how fascinating it is for our spciety to be
so assured of the greatness of our future;

9
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Use Of Quantitative Information
n Higher Education Decision Making

4 Donald Earl Harris, Ph.D.

Pepperdine University
Malibu, California

_In recent years higher educatiOn decision makers have been bombarded
with a barrage of decision support tools. Fourth generation data management
systems are now becoming available which allow those Without computing
expertise easy access to camputer-based information. Microcomputers are
making their way into many officps for smaller computing tasks and for help
in achieving computer literacy; Further, campu er=baSed modeling ,systems
have became an integrated part of the budget and id-range planning cycle at
many institutions.

Yet each of these decision s rt t has a major limitation for
each is based in the quantitative dimens iS often inSensitive , to
major factors which play an important part in institutional decisiRn
making. Issues such as the mission of the institution,_program quality, as
well as the political dynamics both inside and outside the_institution play
a major role in decision making, yet are not eaSily (if at all)
quantifiable. How then doeS the institutional decision maker make deciSiond
using the state of the Art tools in the computer and information technologY
without neglecting the nonquantitative realities of the day?

This paper seeks to begin to address the above queStion in a practical
manner. Re-Search on institutions using computer-based planning models as
well as obserVationg of an institution presently working toward the use of
information technology serve as the baSiS for a number of observations on
facilitating thelise of quantitative tools in higher education decision
making. Suggestions are directed to those in the institution who will be
working with decision makerS, and- s on bow such individuals can assist
the decision maker in the opment and usage of computer-based tools.
The paper - then- shifts to a recommendations section where several keys to ,
successful implementation of decision support tools are shared.
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oduction

One of the__ I lOOk forward_ each :academic year is the

-tunity to attend a national conference on the use of compUtet

techro ogy in higher education admininsttation. Like many of you I am

excited about the tools presently available in areas of computer,

hardware and software;_ teleconferencing; _networking; video diski etc..

Without a dOUbt, _thesetools are having a profound-impact upon society and,

hence; upon-higher education; ability for a middle or senior manager at

a college or university to have:almostimmediate access to information on

students; finances or donors throughthe:Use of a "friendly", data: anagement

as well aathe=abilitytd then take those data and work .:with -thOM

fUtthetto produce a final report (perhaps with camputer_graphits)'.which:tan

be incorporated into_aword processing dodumeht and electronically mailed to

several_individuals irCthe university will; I'm sure; dramatically-alter the

Way We_db business in higher education administration in_the next few years.

Indeed; it is exciting -to be among colleagueSsWhti:are on-0ring the

use of all this new technology in higher education adMinistration; That is

until; in a_. reflective_' I consider the decision makers who upposedly

are to-be the recipients of all his wo erfuI technology. _Unlike us, mane
decision makers are not e !about the advances being made in,the.J;-:

information technology_fiel . eir feelings_- are perhaps morelin the area

, of indifferende; skeptidi ,_ or own right hostility; As one. who has_been

given the charge to faci4itate and promote the uSe `of Canter-Wed
infOrmation by:decision m.1 -rsi_ these attitudes;_ of course Conte I

have thus spenta_fair amou time these past few years trying to better

understand_ the baSiS for the ,attitudes that these decision makers haVe.-

What I would like to share with you this afternoon are a few of the

observations that I have _in.'this area in the hope that they may prove

helpful to you as you deal with many of these issues

Issues
I.

1. TO_What degree is quantitative information useful-in decisiOn

*faking?
_

When some ofthe early damputer7assisted tools were first._ used in

higher education a decade or so ago; sane argued that their usefulness would,.

be severely limited.. Major decisions in higher_OdUcation, many said; were

made of the stuff that_could_not be placed into computers:
mission (often With multiplicity- and conflict of goals); academic_ quality;

haMan int6radtion; and bargaining were vital aspects of the decisiOn=taking

formula, of which would be better left to the human mind whith:Would,be

able to deal with such_information better thar_a cold and inhuman ,bomputer:7-:,

MariY have voiced Objections to a_growing dependence Upon. computer programs

to deal with the.cdmplexissues of the higher_education decision maker. In

my own research in the use of .6anputer,-based_ planning 'models by ',,higher

education_detision makers; I have fOuhd that the_ inability- of computer-based

tools to deal with qualitative issues; as well.as the questionable natureof
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some data,in certain areas of deciSion-making, often negates the value of
such tools with decision makers in general.1

What perhaps disturbs me the:Most about these _arguments against the
use_ of computer -based decisio support tools is that, in many respects; __I
believe_that:thecritics are r ght. As -jam Thelin points out in his book

on A Its Usef I Past, institutions _of higher education.were
mak ng key decisions ncerni curriculum, building plans, .or future
developments . -long ore computers were present in administrative office6.2
What is shocking to those of us-in the new information age, these naive and
;computer illiterate decision makers actually'_made _some pretty good
decisions!" If we seriously believe that computer-based tools have a valid
place in higher_education_decfsion making, we need to'come to grips with the
issurof what place such instrUments have in -:the decision-making process;
For' one reason or another we have not addressed that issue to the extent

i

that it is needed; We have became infatuatediwith theUbirs and buzzep of
the new information technology, we count the things thatare easy to count,
measure the things that are easy to measure, 'but fail to seriously ask the
hard questions as what usefulness sucI technology-has-to-the-senfor
decision.maker who must deal with issues not easily placed on our wonderful
camputera. ,

i

One of the first issues we must_ deal with in this area is the
appropriateness of using quantitative information invarious_administrative
decisions; Whether they like it or not, higher education decision makers dO
live in a_ quantitative__world'utere numbers related to students, tuition
charges, Salaries and building _costs do matter. As muches we would like to
imagine that higher education decision making is very different from that of
the'business:world, we are, like them, very much restricted to the limited
resources_ available, much of which_ can be quantitified. Quantitative
.computer-based tools can help the decision maAer deal with the most current
information available in making a choice as to the best path to travel in a
particular- policy area;' We who deal with d- .:-ion makers must, however,

:realize that in sane decisions computer-bas.. quantitative information may
only present ,part- of the Whole picture that the decision_ maker has to
consider in reaching a final decision. We must be committed to helping_the
decision maker -weigh the value of such quantitative -data in light of other,
perhaps tporerimportant, 'information available. We must also realize that
there may well be some decisions where our 'quantitative information, no
matter _how_ current, accurate, or.impressive, is not appropriate for the .

particular_decision at hand; In such cases we must be able to put aside the
charts and nUtbers lest we canpramise the value of camputer-based tools in
general in the eyes of the decision maker. What is_perhaps most important
in this area is the realization that decision support tools are intendedfor
the support-of decision making, not a replacement of the decision-making
process. We must always,bepromoters of decision makers utilizing the best
Wantitative infdrmation in the decision-taking Process-, and at the same
time realize that this information must be used in tandem with other
information available to the decision maker: at the time;

, .
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2: Use of quantitative information in the management process.

Another important area which needs to be addressed i- how computer-

based tools can be_used on a day to day basis to help the onagers better
administer their.pavticular. areas of the university; It Woul seem to me

that the majority of_energy_that has been_spent_on information ethnology in

recent years has gone into developing tools, with very little (fort spent

in helping managers work through the -use of such tools in their jobs. Even

.in applications Where quantitative information is necessary, _there are -many

managers who .,simply do not know how to use the new-information technology:

In our quest to help managers deal with thiS issue, we must be prepared to

do more than just: plug in -the terminal and_show the manager how to work-the

keys. We must be prepared to address the organizational issues which will

arise as computer systems:. make some_ jobs obsolete, _change the skills

necessary to work in other positions, andHperhaps drastically change the way

same offices have _done bUSinessifer several years: The facilitator_of

decision:support tools must be equipped to deal with personal issues Whith'

may arise as a result of major changes in specific offices or throughOut the

university. _

The_proMoter ordecision support -tools must also beready to deal with

managers in sane areas of the college or university who havekother concerns

to deal with relevant to camputerh.being used in their_divibiona. It has

been stated many times that current and accurate-information is perhaps the .L

chief benefit of computerbased,systems. It does not take long to realize,

however, that to same people current and accurate information_is athreat.

There are no doubt some managers who are very concerned about their own

ability to manage and are afraid that the use of on61.1tical tools will show

them to be poor managers, -or at -the least, managers who are not able to tope

with the_prcductivity tools of the future: It is easy to -say that managers

of the future (or the ones who,make it to the future)_will be those who are

able to adapt and learn how to survive in _the technological jungle.

However, as the
'instigators

of ,computer tools, I believe it is our

responsibility -to doeverything we can to help _the- current manager_ (as

computer _illiterate as he or she may_be) to both understand andbe able-to

actively use these new tools_in their daliy btisineSs. This task will be

S5Mewhat difficult to do if we-have not worked through the issues in this

areaiin.regard to our own management of resources: We must_ became role

models of managers who are able to_use quantitative instruments in decision

making, as well as_promoters_and educators Of Stith tools being used by

others; To do this we. must work through many of the issues involving how

useful such infOrMationis to us in our own area in terms of _day to :day

decision making. Only then will we-begin to appreciate the struggles that

other managers have in implementing decision $iippott tools in their own

offices..

3. How does using quantitative information affect the political

process?

One of the more interesting aspetts of the study Of using quantitative

information in higher education decision making is the interaction that

-;)
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:often takes place with thepolitical dynamics at_a_ Particular institution..
Mdat Observers of_higheteducationdecision making place a lot Of value on
the political- dynamics at work_ih most institutions-in decisions that have
an imp6ct upon the university. AllieOision makers:must deal with other
decision makers either individually or in a gr000 Setting to- determine the
course of_a particular program. or projeCC- Obviously the multifaceted_ oals
and objectives_ofthe college or university, which are often in conflict,
also came' into play when:such:progrAMs_or projects compete with each other
for- limited resources The decision:maket Whb_AS:at a diSAAVantageWarich
a discussion perhaps because -he does not have the most current and relevant
"Hata, is at a political diSadvantage in.generaI.

, If information', a power,
then the decision maker of the.fature Who is able -to -use computer -based
tools to supply:himself with the lAtest:ihformatiOnWill'have the "goods" on
someone: who does not have 'accestV to,: the ability_to use, such
informatiOn. Again, if-weLare to p0Mbte.the use'.of. aomputer-bated t0018 we
need.-to deal withissOgt of availability Ahd_acceas to information by all
decisioninakers, as well as to the dynamlOS of perSOhal and group
interaction in the deOision,,making _process; If we value tOMputer-based
onts,andare4oing_ta_1110A0t- lit1

3;

higher Tducation, we had better be ptqoateefto Understand and work with the
;political dynamics of higher education decision making.

4; The use of new types of manageMeht tools by decision makers.

The kindS of issues that I have spoken of thus far could be present
with any decision_maker_trying_tb make_use of a computer7based tool, whether
that be an electronic spreadsheet similar to what he used to do by hand, or
a data base managment systellfoiipwingja priociple'iMilak to what he used
to have itiati.gx-pf_Oards on his desk; Many decision makers will have
problems using computerAdased tools just because they exist:on .a cater;
and_ because additional training and perhaps OVetcbminguneasiness
heeded. However, many of these applications will be faMiliar enough to the
Arecision_:Maker: so that once the computer uneasiness ik.overcome the tools.
miII'becate useful. Quite another situation exists for those who attempt to
implement: computer-based tools which demand a different.formHotthinking by
the decision maker. One such tool is the tomputet=baSedplahhing model that
allows' the decision Maker: to examine the effects of present deLsiona_in
terms of'long range financial or other resource management; Unlike the
tools Where the logic is familiar to the. deciaibh maker, the world of;,
trimputer Modeling is_often strange-and thus involves time And effort by t*
decision maker_to Understand the benefits of such work; . ,

, In my own study of modeling_ and its USefulness in over onethaildred"Ahd
thirty_institutions, I found.that.for this detiSiOh Support.toolAor really
any other) to be helpful to the decision maker an attitute of OPePneds had
to be present: Decision' Makera:_who have problems workingwiththe new
technology are often those who bocadde Of habit, ease of access; or justplain laziness, would rather depend on the Old ibUtteS_Of information in a.
traditiOnal form. They -tend to Ao this even if the Old, sources of
information are incorrect or out of date. Decision makersi like all of us,

.

are after all creatures of habit.
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The decision makers who will take use of the tools of the future _will,'

be those who are able to break the old habits and beginto think creatively

About how ta:addresstheissues of the day. This_may well mean that such

previously Unused' -'instruments like computer tadelg or St, atistical analysis

Might be used; not_to replate the decision - making process but rather as a

tool for the decision maT4r to use in that process. In' study IJOUnd

that those Who were successful in modeling did not differ in educational

emphasis or level; background_ in higher education; or even job

tlastification; from those who failed in such efforts; They did; however;

poses a desire to address the issues of the day in a new way and had an

openness to_approach problems from a new angle..

For those of us who have the task of facilitating such ah attitude of

opennesSin our institutionS;, there seers no easy answer -if this attitude

doesn't already_ exist.- Certainly'patience and sensitivity to the decision

Make-it' VieWpoints_helps; (A severe :financial crisis that reveals the

d*Iget:of, working with wrong -or outdated data helps even more!) Like any

good change agent; we must realite that any change will be- gradual !and_ no

doubt occur overmany montht or years; Thus we_must identify opportunities

for the progress;'.:Whether that be with an indiViddal Whb:itOpen toithenew

technology; or a specific event _(e.g. a budget planning meeting) where a

specific step could -be taken. LOOk for specific opportunities tor- change

(not just _the "blue sky" picture of what you would like to see ten ears
out) and take the most of opportunities for change that you gee.'

5. Strengthening the Suppliers of Information.

It is true in my institution; _UFO: perhaps many of yours; that there

are several senior decision makers Who are (or willbe) using the new tools

in their work through- first -hand use It is alsotrue.(egpeially in the

next feW yeata) -tnat same senior decision makers will haVetplelyan others

for the information gained from the new technology instrumeA For these

decision makers we must address the issue of using the new technolOgy second

hand_(i.e. throUghanOther.decision maker; a subordinate; or perhaps through

an Offite of Institutional Research). It is perhaps a mistake to believe

that ,because a decision' makfpr: doet not have;a terminal, an his or her detk

that they do not-_ need- new informatiantechnology. Again, in

my own setting; I find that the usefp of computer-generated,informationneed
to be educated in the form -such quantitative infOttation,itkept and how it

can be accessed. The decision maker can then request the information he or

she needs (knoWing it is_available and it can be reported in Ouch 0 fashion)

in kopihg with the need for information xather than the "avoiilability" of

information: Decision_ makers who can "call the shots" as to what

information is _acquired (and in what form) fora particular:decision don't

feel as urieaS,abbtit using- such information in decisi kingdWhen they
haVe no control over how information is reported; ',fir ; ;they tend to

resist right from the start. 1_

A major element in the use of computer-getierata4 'quantitativ#

information for.thedecision maker without _direct access -; fOr perhaps_whb

thOget to be supplied) is the skill and_ability of a intermediary party:

This person must besdineone who is intimately atquaihted!y4th the datai the

way thei.particular system can work and report on data; 'aa,well as the way a

Page 6 '
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decision maker wishes the data to -be pregent,t. Such individuals have at_
thnes been labeled' "integrators" and t. -ir work has proven to be key,

e s'element tthe_succesof deeision.:,,su tools at many:. institutions.
AndreW MaSland at Pennsylvania State Un',ersity found this to 'be especially '

true in working with computer model' pplications.3 Having someone in a
"decision consultant role", as Masland states, is important.in formulating
and analyzing the problem and. in synthesizing a solution. Such an
individual . iS obviously more valuable if they are resident at the
universAY; The best situation would, of course, be for each decision maker
to have his own.decision consuItant However, such individualS are hard to
came by and don't exist in Sufficient supply for this to be possible.

Recommendations:

Although __there has. already been a. fair_bit'of advice given in my
comments; let me close by -- feting you_a feW Spedifid_tedammendations_which
may be of 'help. .:, These recammendationsare dirdCted to those who wish to
ptdtote the use of compute ools and-quantitative inforMation, whatever
office of the institution th e work in.

1'. Identify and'develop he-integrators in your institution.

I am. convinced that integratorS, the individuals of whom I haVe just,
spoken; are so critical to the success ot_using gbahtitative instruments in
decision _making that Lstronglyisuggest that-youkidentify (or create) such
individualSarid_do -everything_ _yoil cark, to develop their technical and
managetial. Skills, n loOking_for such individuals. give preference to
those with personal'kelations±skillSAthe teChhidel information can be
learned) and 'to those who have:a healthy respect for the complexity Of the
deCisionmaking process as -well as -an appreciation for the nonquantitative
measurements: If you find such an, ridividual, get the most out of them
while you can; They doubt ontileit way up the career path and..may
not be available for long;

2. Invest resources in training middle and senior managers;

It is all too common for us to spend large amounts of.mopoy:on
hardware and insoftware-at our institutions with very little::
effort expended: in developing _the human_ resources that will' use the
information which is produced. We need to drastically altet our actions in
thiS'atea, WO-cation:of the users_of decision, support tools is the critical
ingredient which, although takeS_the most time to develop, costs the least;
Arid this eduCatiOn needs to be_on_the patt of deciSiOn makers as well as
ourselves: they must' learn the new technology;. we must leath theft 'needs,
and together weimuStexplore _the potential applications of computet

technology whidh_addresS-user needs. Part of this- educational process will
involve a serious dialogue with decision maket6 WhiCh will include a great
deal of listening on .our part; Listening to theguestionS; concerns, and
perhaps ,even fears_ that decisionmakers have; . We will have to begin to'
address the issues of the day not with fast and easy answers. But with a

39
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well thought out response which shows respect for the concerns that have

been gvoiced. -It is only through this open and honeat'exchange that an
.''integrity can be associated with our work.;. And it is only after this

integrity is develocd that our function .'es'obange agents can fully

utilized. .

3. Examine the-ways quttntitative information is reported.

We have all heard_ of _the ways_ infatthatiah can be obtained and

manipulated_ using various_decitiangUppart tools; It is unfortunate that at

k
the same -time w heat relatively nothing about how such information is most:

effictiVely pies. -ted to decision makers; How does one. best _gummarizea

Areat:, deal of: formation fat senior decision makers so that only the

s_eseence.of the_dat is_preStnted?_ HaW can charts and graphs best be used_to

shawl summary- information atOlationships? How does One_use various media

or ediitatianalochniques An presenting_Jnformation to.dedisianffiatterg in a

group, meeting? How can _"live" or-line; deniangtratiahg be, used in the

decision-making process ?_ These questions are fundamental to theAlse of the

new technology in higher edUcatioh. We all need to begin to'address the

answers to these qu,estions and tosharpour findings with 6ne another.

d. 7

$. Study the,decigiOn making process and the use of quantitative

informAtion in it.

I have_already'stated that the subject of how quantitative information

is used in decisian=Makihg needs to be addressed; That is true for higher
education in general. ?However; each of us needs taaddreag_that subject for

our own ingtitution. We must know the decision makers at our own
institsittonS an&theirpergpectiVet With regard to the use of quantitatiVe
information_anclitg usefulness (or potential usefulness) in their area.: In

many respects we must know better than the decision maker the:datathat_ are

kept on .students; faculty; or material resources;: and how they can be

°reported and used in various decision - making activities; In a_ very' real

sense .wt'. must go .far past this understanding and became studentS of the
goverdand and decision making process in higher_ education. We must be able

to see thifigs'frcm_the,SeniorOedigiah makers viewpoint; with multiplicity

and_confict,of institutional gdalg and objectives; with limited resources

With_Whidh to work with; treads to follow; and awareness of projections for

the future. Ray Bacchettf of Stanford was rig*When he stated that very

little is known about how decisions atemadie in colleges and universities;

even less is known about, how they should be made.4 Realizing that we

are all raftt ignorantiabout this subject; _I would like_to suggest that we

take whatever Steps we can to_become edugpted. That _tight well include

attention to written material on the governance of higher education; or

attendandeat a conference or workshop that deals with the subject. That

might also include spending more -time with_the people whO will be using the

tools that we develop; and beginning a dialogue with them go that they may

educatens as to their real heeds for information; It would seen. to be

ObviOUS that "decision support tools" are meant to-do something :very

specific;,_ that is support . decision making._ It's time- that We..begin to

address this issue with the developeieht and use of ayr' quantitative,

computer -based instruments.
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Footnotes.

1 Harris, R-Oldtesentations
Computer-Based Planning ..-
University -Publications, 1983).

Of A Harsh Reality: The Use Of
(Ann Arbor-, Mi.:_ -

2 J.R; TheIin, -= - efu1-Past: Applied_ History
In Research And Planning: ,(Cambridge, Ma.: Schenkman Publications, 1982).

3 Li.' MasIand, "integrators And Decision SupportSystem Success In
Higher Education": (University Park, Pa.: Pennsylvania State University,
1983): 15-16.

4 R.F, Bacdhetti, "Using Cost Analysis in Internal Management In
Higher Education":'NACOBO Professional File

!

1977,.9 (1): 4.

Page 9

41



r

A NETWORK FOR THE FUTURE:
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4.3

This paper will explore the feasibility of a
partnership between educational institutions and data
processing companies. The purpose of partnership
would be to advance institutions technologically by
utiliiing the best resources of business and education.

Thit paper explores t-issues associated with a;1 ose i

partnership approach. Four sets of issues are present-
ed. The first is the impaCt upon the individual. The
second pertains to hardware resources. The third set
of issues pertains to financial resources. The final
set pertains to institutional climate.

The paper will conclude with a list of criteria to
assist institutions to analyze their potential for

c.forming a partnership and thereby bui ding a tetwork
for the future.
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"We cannot wait for the world to turn, for times to
change that we might change with thein, for the
revolution to come _and- carry us. arounq in its new
course ;.. We ourselves are the future."

e." Beatrice Bruteau

:Introduction

The purpose of this paper. is to present anetwork:forhe
future., The _focus will be on data processing'in postsecOnClary
education. Five sections comprise the paper: (1) conceptual'
framework, (2) variables, (3) ansilysiai. (4) sUMmary, and (5)'-

conclusion. The paper should give the-readerla'framework to
Understand the change process; criteria to evaluate participants;.
and a.projection of the _future;

; . .

Conceptual Framework

Definitions

Th term "paradigm" is from the Greek word paradigma,
mea pattern. It is a scheme for understanding and explaining
certa aspects, of reality. A paradigm is a framework of
thoug

AA paradigm shift is used to describe the evolutionary
process-. Shifts occur when too many puzzling observations pile
up outside the framework of explanatitih_andthereby_strain' _A
new insight is gainec usually_at a pOint of 'crisis, to explain
tl apparent contradiction. It introduces a new'principle that
proyides a new perspective;

Once the old has been reconciled.with the new eas, a new
paradigm emerges. As explained in

"A 'new paradigm involves-a- principle_ that was
present all along bu unknown to us. It includes
the old as a parties truth, one aspect of how
things'Avork, whiIe_a owing- -for things to work in
other ways as wq11., ..it th5ows 'open doors and
windows for new exor tibh:".

Application
40.

_ T ./

A paradigm is now applied `to dataTrocessing in educational
institutions It should be noted that the authors.have taken'. ./'
liberty in using_ it_in this manner. As a conceptual tool,
however, its .application appears.Upe'be appxopriate as viewed by
the.authorp. the paper describes a series_ of paradigms, each
reflecting a given point_ in the evolution /of data processing.
Each successive paradigm is broaderin-scope and larger in number

.Ofiparticipants than_ the previous ones. .There is no intent to
( >.
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present one as-more, effective than the other; the intent' is to
show how each ,serves:a slightly different environment and corre-
sponding-tie-4d.

Paradigm One. . The first Paradigm isa single data process-
, - ing center in a sin le .building in an institution located on one
..", &site. The cente perfOrma,all data processing for the institu-

tion and"one,di for has sole respontibility. At thedemand for
increased' serv_icles from users increases, a greater strain is
-placed upon this type of operation. ,A likely consequence-is less
satisfactory see.rices% and less contented users. The conditions
rtipen for a shift topardigm two. .

)

Paradigm Two. This paradigm 4s larger than the firgt, yet
still is a single operation. The- -natitution itself is also
larger. The extent of da Fro sing services it greater than
in number on . Ha aware' u rades have occurred' and more staff

-,-

,have been ad ed. tale th a operation serves the institution
well for a periol lime; dmanda for Services begin to increase
as new.appIicatiOns-becothe aVailable. .Along with this increase
'may also come specializedj.4erests. Institutional politics may
playa role ascomp-ting ridrities emerge and personal power and

+-authority are .so h tea thin the organization. The data
processing,personne c n be caught in the middle in Such circhm=
stances. The result T thege dynamics occurring is often a
division in poerat-lona: , It' should be noteil, hOwever, that this

, . d4vision may rave heetioUght, about by factors other than those
cited.

hr-e-e. Onde.:the whole is split. into two equal
s; it ecomes paradigm three. These two parts represent

0 ad inistra tive data pressing_ and instructional data processing.
Both halves are as
o
.

ne. The lrger Si_a_
each in comparison to

, .

indi;cates probable d

ge.individually as- the Whole of paradigm
reflects ihtteaSedservices_required of
number two The division into two ,parts.'
fferences in organizational structure,t_

hardware and'softWare, and_ Staff. Each of_thete two operations'
0qervice the institution_ fbi- some time._ The

element oficcintrol and the.meed for greater responsiveness by the
user;'. howeyeri.. may sUrface; As _less expensive; userfriendly%
hardware and software bedbMe_avallable,._users_begin.tO acquire',
°their own-Capability; especially or small Scale data processing
needs. When this occurs; another.ParadigqeVtilVes

= = __

'Paradl4m--Ftit. li Multi-diVision pattern characterizes
_paradigm four. Many parts constitute the 'Whble, a Whole:that -is

= larger than paradigms one, two; and three; respectively. The
configuration:indicates that_overaX1 more data processing aativ,
itieS ares occurring than n the prevlout paradigms. Also .._evident

.13
is the multiplicity .of' arts' revealing a decers _otga=
nizational ._structure; likely: differences among:_the.44rts in
hardware and software, and many participants..involired_ih.,performr.
ing their own data processing. PrebMite mounts; hoileveri_to//'
increase the scope :of all data° processing,,a6fivitieS.' Abbther-1 -, °
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strain occurs atthe edges as the rigidity of the_parts begins to
detract from the communication atiOng them. When this occurs; the
dooi is open to paradigm five.

4_

. -Paradigm Five; AIIptevious paradigms were configured in
.squares or reCtangles; the lineS were .straight, the corners:

perpendicular. PatadigM five shows e softening_of these lines

into rounded, curved edges; -Such, graphics _illUStra'te less

rigidity; acid more fluidity in the dkCenttali2eddata processihg
operations. While this configuratioh fides for a period of
time;. users become_ aware of csThat'':-oth r ,iAstitutions and/or
campuses are doing that could e ance what iSfibeing dbhe in the
original institution, Ori becati_e of he.hdedfor rapid oommu-
nication_among_institutiOna and/Or cmpuse0 ens electronic con-7
nection is Sought, Paradigm six may esult;

Par4igm Six. For the first time a second entity intercon-
nects with the single entity heretofore described. This may
represent an additional institutional location, another
institution, or the beginnings of a consortia. it maye in
response, fali example, to the need for'Sharing scientifi data,
for sharing physical reSdurcea', and/or for administrative,

communication. Once the admantage-of the comMuni4t;,ion becomes
ev'identi the demand for more 'builds. Parad14M seven then

emerges.,
0

,
/,.

Paradigm Seven. At the Acjxmad configuration
With multiple pat haS connecte with thedadditional entWes.
As with the previous paradigm may entail more ihaVitu,
tional rocations, other indtitutio , and very'ikely consortial
arrangements: Within this struceure electronic communication is
possible within the institution and among -its various educational
associates. This paradigm may Suffice. However, two conditions
may strain Ithe- paradigm. ..liae irst is that the institutions
still "lack" something. It may be sta problems, Such as

inadequate quantity or expertie.;, hard e .resources ''may be

insufficient_ or out-of=date; and/or poll ical factOOlaetract
from its effectiveness. The second set of conditiOnalere those
that-occur when institutions' are oper ting effectively:but they

11want to do "more." They want statb- equipMet, highly
ptrained rofessionala, ana theythe W-Ant-to.exte ibeyond' the politi-

cal arena. When these conditions occur_; paradigm eight may come
'-1forth.

. _ ,

t i
_ , aParadigm Eight. The cum jatve; multf ceted 6onfigurtn_

i- o

P extends in- paradigm eight to'g eater numbere of participants and
to one of a-different nature. _-.The:fiewentity reptesenta private
enterprise. Though diffetent in appearance; it interconnects, in

the same_ mariner as the others and adds 't,cp..the total configure-
-tibh. It can bring to the configuration d_ate-of-fbe=art equip-
ment:; sufficient' power and capabil,ity4: highly traktedlorofession-

_ alsi many of _whom haVe b-40n attracted away fromecincation to
industry by higher aalarieldntinuoud and_favorabIe
working conditiOna; anct'brAsiness may gsring an ieldiOnt of

-3-
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,objectivity to the `configuration that minimizes politics and
.maximizes performance.

Paradigm- eight is-the conclUdin paradigM_Of the _overall
framework for this ..paper; An assumption will be made that
paradiqm:eight_represents the network of.,,Vie future; Should this
be the _goal, the _question then becomes; how-can -itit be achieved.
The method for determining "how" will be to identify and diSCUSs
what variables may exert influence in achieving that goal.

Variab -.es
-,,

The variables are organized into four resource categories:
(1) personnel; (2) physicaii:(3) financial; andA4Y institution-
Al; Within each category the_VariableS are deScribed_s they
pertain both to bdsiness and education: They Alba are discussed
as they may be manifest positively or negatively;

Personnel

The_ personnei_variables include staff expertise; profession=
Al growth opportunity; attitudes; user satisfaCtion; and adminis-
trativesuppor

Staff,Expertise;_ Becaus of the technical base required and
rapid changesin the data_PrOCeSSing field; the number of profes-
:sionals generally is limited in relation to demand. For any data
processing operation to, be -;successful; particularly one in _A
partnership, requires ":highly skilled and knowledgeable
-professionals. Withoutthis_retource; the partnership cannot be
'effectively: attained; Private enterprise itincreasingly_ ina
position to attract the top professionals with higher salaries
than _education. Indeed; the stiength\ of the business community
in the:partnership may be primarily in_ the expertise of its
professionals; Education; however may be more attractive to
some professionals given jts collegiate environment and life-
style.

K, . z

Professional Growth _Oppartdniiy; Perhaps in no other ield:
is the need for continuous training more preyalent than in data
processing. OithoUt.this training staff .may quickly lag hind
in its knowledge and skills. Systems consequently' suffer'- The
networking technology is one of the newer acpectc'end r tires,
expertise in both development and maintenance.; Educational ,

ipstitutions-Increasingly are restricting travel bliqgetscg.,sather
expenses surpass travel as a priority. .8iisi4iess4s-Mayalga_be
inclined to expend .less funds; hOwever; given tptallihtabiliy
required by the.ir contractual arrangement:and previllin 'compoti-,

o-tive environment, there is pressure t .pr,iwid6 -higkil trained
q4rafessiOnals;

Attitudes. One of the MQSE important. factors in realizing a.
zartnership is the attitude of thec-deta,rocebSing professionals,
ems-pecialIy'the director. Within education, there is a tendenCy

,
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On_the part of data processing directors to view With'suspiciOn
external entities; especially private ones. Businesseg_also may
have staff who do not hold in _high esteem .thekr counterpart's
within__edUdation. Either of these attitudes:Will serious,
jeopardize achieving a partnership;

User Satisfaction. The degree of_SucCess of data processing
operations, whether in education 'or business, is the Ievel:of
satisfaction of their .users: Within education, data processing
users will seek other sources if not satiSfied;_ .in_ business;

customers will switch _to other companies or assume the job
themselvet,-_UterS. are the measurement of-succeSs and the tool of
accountability,

Administrative Support. Both ,entities need support from the
highest leVelSitif authority. In education, the president must
lend support attitudinaIly.and fiscally _to any joint venture,
The chief executive fficer of a coMpany likewise_ must valueland
support with resources_ the_management and staff who provide
services to edtdatiOnal institutions. Both the president and
Chief executive officer 61so establish and emanate expectations,
-values, and standardS of performance.

Physical

The.segond category_o'fiVariabl4 'includeshose related to
hardware, scope of networking, and institutional configUration.

_Ii&rdware The extent, type, and location of hardware are
all considerations. Within:an, institution, the location of its
hardware ,may be a reflection ofthe degree of receptivity to
networking. AP assumption is made that _the_more dispersed an
institution's hardware, the greater the likelihood_of networking
and,,- .cooperative arrangements. For businesses a key factor is
compatibility and experience with the institution's hardware.

Scope _ of Networking. Paradigms_ orie through eight--depict
stages_o if data processing including the emergence of networking.
If this fraMeWbrk is applicable; it is' Iess;., likely that an
institution described as paradigm one would immediately move to .

eight than would seven.- The attitudes, organizational,etructure,
and hardware configuration- of _seven make the transition to eight
a, slight_ approimatiop rather than a drarliatic shift; - And -as -most
Would acknowledge, dramatic shifts are difficult to absorb within
an institution.

_In_ itUtiOnaluratiom. The extent to which an insti7
tut-J1 has multiple locations may_also be a consideration. It- is

likibly that there will be more Willingness_to participate( in.an
external network if there has been an internal network:,. Geo-
graphic-isolation on the Other hand may reinforce a somewhat
parochial attitude, dependingof_course on the mission of_the
institution and its locatidn. While the same not be as tlue

4 for bUSineSSeS; there is the :infusion of, new ideas and people
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that comes with multiple
with a single,location.

'; -

locations that-may not be as extensive

Financial

Three interrelated variables are financial: viability,
commitment, and Cost effectiveness.

.viability/Both education and business must examine thee
variable8tateftlly, It is.important that both be in a position
of financial viability;for an institution to_meet_its_obliga-
tions and for 'a company to continue to provide effective ser"
vices. In_redent years there have been both educational in8ti==
tutions and companies that have "gone under." For an educational
institution; an examination'of its budget, state.level funding.,
capacity for tuition; and external funds is_ critical. For
businesaps, the profitability of the company; its; market stand-
ing; and its rating all are indicators of viability.-

Commitment; It is often stated that commitment is evident
only if diblIars are allocated; If so; educational institutions
must review what proportion of. the institution's budget is

. allocated to data processing. They:must alao look at the level
of compensation allowed for data processing profeSaitinalS. For
businesses, it is important to know where the dollars' are al-
located to determine where the corporate philosophy is translated
into action;

Cost Effectiveness. This variable may be one of the more
critical ones for both education' and industry. It may even be

'the one_that leads to a cooperative venture. An institution must
Carefully analyze how its resources can be maximized and consider
if the business community can do so better than the institution.
A company has perhaps a stronger emphasis on thia variable thane
an institution given the former's-profit_motive : It is indUMbent
On bUsiness to assure that the "effective" side of cost/effeCtive
is part of the arrangement.

Institutional/Corporate

Four variables will be dt-ScueSed in this category: (1)
leadership,t2)priorities,A3) perspective, and (4) orientation.

Leadership_. While 'all. the_other variables are necedsary,'
they are insufficient unless leaderahip_ia inCluded_. Leadership.'
of an institution or a corporation instillS an ideOlom'c that_can"
foster_ or partnership approach within a partnership.
Without leadership neither will move forward and both w 11;
"watch" the future evolve, OM

Priorities. Information_ must be valued as a, resource by; an
educational institution for it to_compete_with other resources.
Once within the arena; its value in relation to other. resources
must be determined and supported An- institution 'Must have
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information as a _high priority to effect a successful

partnership

Perspective: An institution or acorporatiOhMay choose:
whether to look out the :yindow. -Theities who .dobetome more
knowledgeable; more likely ,to_ change; and most probabie to

succeed, For it is looking out and away that one -'s view is
extende and' perspective broadened. Then a role cancane be

determined;

Orientation. Once perspective.has,broadenedi action_
proceed.. Those institutions and corporationS_ ptigitioned for
action are those who Willa not wait.for the world to turn;
are the ones Carrying out a new course: The passive-ones will
wait for times to change;

This concludes the
focuses now.oh an4ySit. ,

AiScussion

Analyqis

of variables; the paper

Framework

Thabasis-for analysis will be a,T1 analogy used_tolexplain
simple terms the principle used in laser technology; _It is

titled in thit:paper_nmerging.rings;" As most are aware, when_.k
pebble is dropped inn.a pool:pf water_ waves emanate out in the,
form of rings; When a second pebble is dropped in proximity to
the :first;_. their _rings may meet, _If the crest of one ring

.

dollides:With-the trough_of the other pebble's_ringi both rings
are _dissipted or diffused; Ifi however; the_ crest of one
pebble's;ring.meets the crest of the second pebble's;_ the rings'

join into; one _stronger_ than_ the two When this analogy is
- applied to education/business partnerships, the ifollowing

assumptions result: .

(1). When a Weak
finstitution
(dissipate) _ _

(2)' When a weak institution (trough) works with a
aompahy (drest both are impated negatively
pgte).

(0.), When a strong_institution:(crest) works with a
.

company (crest) h are strengthened.

company (trough) Yorks with a strong
(crest) both are impacted- negatively

Application

Based] -upon the last as
ship betWe4h a company- and
environment will succeed if
greater ex ent than_either
that succ s4is unlikely if
assuMPti UbOOrrc-ct wh
weak-and lt _trough a

strong.
(dissi-

strong

,umptionv it_appears that a partner-,
an institution within; _a networking
Oth are strong_and.wilrsucceed to 6
alone. The other assumptions Imply
one of the two is weak; .Should-these
t characteristics best describethe
d crest?'
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Combination 61q =. ,

This combination is a strong. institution and a weak company:
Thefour_categories ofvariables are used to deScribehe Comr
bination.' Within persOnnel resources the char4cteristic that
will make an, institution a partnership; is a positive
attitude to a partnership by data processing personnel. The
variable that will most likely' weaken a company Will be lack of
expertise.
;

Within. physical resources an institution Will_probably. be
strong in the partnership_if its hardware and fACilitieb are -in
extendeddispeksed lb-cations. The. physical resource that will
;likely most weaken a company is Unreliability of hardware:

Financialla strong institution will have_a commitment todata processing, a WeAk:.COmpany will have overexpenditures.
Finally; the, institutional retciUrce_mos conducive:to a partner-
ship is leadership;_ for a company the fa-c_tot that will weaken it:
most is mismanagement.

0
Combination Two

For an institution to be weak; the following' characteristics
likely_ are present: perbonnel = insecurity; physical' - sole
source; financial = minimal commitment; and institutional - lack
bf__leadership. The,_strOng company in contrast Will_have the
folloWing _characteriStics: persdnneI, - expertise; physical =
state -of- the -art equipment; financial. !- cost:effectiveness; and
institutional - effectiVe manageMeht,

In combinatidns one and two it. is evident that one negative
variable can alter a'pb4tive Variable. F''or example; if a
company's staff has expertise but an institution's--staff is
insecure; it:is unlikely -that they can Work together effectively.
Or; Af a company_ manages effectively but'there is no direction
from the leedOship of the institution; neltherwill progress.
Furtheri.;if'dn institution hAse financial' commitment /alit a
company incurs cost_ overruns.; a continuing commitment is in
jeopardy._ And-As a last example, if an i,nstitutioe has leader-
ShiP buta company mismanages, the_inStitiition's goal will not be

' achieved. But what could it be like Wheh a strong company joins
with a strong institution?

Combination Three
A _

With this combination,. visualize the results of the
incr. strengths: (1) an, ihbtitUtion'srdata prvcessing:staff:have a
secure; _positive attitude and the COmpahy has _a highly_trained
staff; (2)__the institution has extended and de-centralized its
loCus and. the_ company provides.state-of-therart herdwere/SOftware_
capability; (3) the institution has a financial commitment to
data prbessing and the cOmpny:i0:d-O-St effeCtiVe'in_ proViding
services; and (4) the institution has strong leadership and the

-8-
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company it Well Managed. A network of the future, stronger than
'either could do alone, becomes-a reality.'

Summary

This paper has presented a framework based,upOn a succession
of paradigms used_ to explain various stages of `data processing:
The initial paradigM was single data processing operation and a
ii-(41_itistitution in one location._ The final paradigm was a

decentralized data processing operation 'networked_ to,: other!
institutions and joined to a corporation in a partnership.

Variablea that effect "the movement from one stage to another
were discussed; They were categorized_ according to type of

resources: personnel, physical, financial, and institutional.

Finally, a frameworkoN for analysis was presented and its
resulting assumptions wer applied to a partnership arrangement.

Conclusion r."

Se'Veral cOnclusions are set forth in this paper:

1. The_ data processing network of the future iir
include education/business partnerships.

2; Numerous-factors_ must be considered when.enterihg.:
into a partnership.

-3. The success of these partnerships is dependent
upon the strength of the educational institution
and the strength of the company,i__

4. The succeSSfUl partnerships will achieve goals
that exceed those of education alone:

Several observations should also be made at this .Apoltit.

First, the authors,took many liberties kin interpretation). stated'
geheralilatibhS not alwyg applicable to individual situations;
and set forth numerous assumptions. The intent; however; was not
to present an empirically based study:, rather,_ the'intent wasto.
"look out the_wihdOW,"_SO that vision_i,s. extended and perspective
broadened. The methodology itselfWas based upon the use -of a
paradigm. 'If observations arose; that:_contradicted* or did not
"fit within", the reader's paradigm or framework of:thought, the.,
reader will begin t&_eXpetienCe paadigm shift; Once on his/her
own, new insights will emerge and a newparadigm will Crystalize
that "includes the old as _partial truth...while allOwing thihgs
to work' in -new ways_aS well...it throws open doors and windows
for new exploration."

, 2
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a

Postse dart' education, over the past several decades; has instituted automated data
bases for very specific reasons. Student- oriented data bases were developed for
admissions and records, for housing, for payment of fees and other receivables, and lately
for the handling of student financial aid. These are in addition to administrative data
bases for payroll, accounting, and accounts payable All of these data bases, priginally
independent of each other, carry at least some da-to whia should be available to all
segments of the institution.

Redundancy and duplication of data exists in these data bases. The administrative costs
associated with maintaining those separate data systems are often unnecessary,, and

.
adequate reports are almost impossible to secure. Technology is not being used to its best

advantage; rather, the fragmentation caused by multiple data bases is Working ,against,
cost-effective administration. r.

To solve the problems. of tying separate data bases together, an institution mast
consciously seek to solve the political, emotional, and technical issues involved; Notonly
is adequate planning required, but cooperation coupled with strong administrative support
is necessary; Institutions undertaking the interfacing of separate data bases need' to
understand the various pitfalls aqd road blocks before writing a single line of interfaCe
code; This paper ,offers general guidelines to institutions .seeking to interface together ..

their diverse student and administrative data bases.



Computerization_ in Americ,an postsecondaFy educationlias turned a corner. No longer do
we talk about the wisdom of whether or not to computerize or even to research the
benefits of computerization. Today- with the proliferation of data bases not only on
institutional mainframes but also now n Mini- and micro-computers, weare beginning to
attempt to tie diverse data base&toge er. VVhile our discussion will center on the area of
tying student and adminstrative d a,_ bases together, the problems and challenges
encountered in this area can be gene alized to other areas of the institution where more
than .a single data base exists.

Those of you contemplating, the empt to tie diverse data bases together 'should
remember a short poem by Lewi arroll entitled, "How Doth the Little Crocodile;"

How doth the little crocodile
Improve his shining tail,

And pour the waters of the Nile
ro On every golden scale!

How cheerfully he seems to grin,
I-tow neatly he spreads hiS clawS

And welcomes little fishel in
With gently smiling jaws!

Those who seek to -bring order out of data base turmoil will be much like Carroll's little
fishes swimming into the smiling jaws of the crocodile; But fear not; those teeth may be
avoided, bat it will take planning, understanding, and a fair amount of suffering.

initackict io-ntothe-Prablem

Before you or I can begin to solve the problem of sharing and transmitting data
betWeen diverse data bases, we first need t6 understand several key concepts --
the effective management of data from an institutional and a user point of view,
the problems encountered by ownership of data, and the redundaric5, ancUduplication
alregdy exisiting in data bases. Before we begin to examine data base, problems,
let's explore these three areas.'

Effective Management of Data from the Pers4ectives of the Institution and
User

In a fantasy world, everyone in an institution for, for that matter, within even
.a single office) would completely share appropriate_ ;data with co- workers.
Instead of "War Games" moviei, we would find intra-institutional
cooperation at a-very high leVel. We would all work together for a perceived
common goad.

Obviously, this fantasy world is not the real world of institutions today.
Individuals perceive the ownership of data as power which is rightfully theirs
to dispense. Your deadlines and priorities often are Meaningless to others
outside your immediate sphere of influence;

In a much broader sense, what is determined to be,goocmanagement of data
for an institution may not be in the best interest of g user; Likewise, what
may be'perceived as good management for an office may not be in the best
interest of the institution and/or user. Here we shall stop to define theterri-i
"user." We will use the term to describe

2
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-cal-telsvrecords or manipulates data. NOTE: This data may or may not be
machine retrievable; it:can be stored on a mainframe or on 3 X 5 cards.

'Ilkeciding how you will manage data for an institution is the first step in
btInging a rational approach_ to the sharing of data. Before any institution
should undertake fhe controlling of data, it should determine the roles of the
game for institutional data management. Some of the key questions which
an institution must ask itself are:

What is the scope of data collected by this institution and in what
form is the data stqred?

Which groups or individuals are respo nsible for the integrity of
-the data?

Is it importymt to fh-g institution that data be consistent when
shared internally and externally?

How accurate must this data be for it to be useful?

Only after an institutipn begins to understand its c9rrenfZdata structure can
it begin to undertake'the appropriate sharing of data within the institution.

As part of this institutional data soul-searching, the role of the various users
will become clear. It is the user, after all, who initiates the collection bf
data, records the data in some way, and communicates that data. The
institution, as part of its own understanding' of the data universe, must ask
the users questions such as:

. i Why is the date c" ated and how it used?
How is the data stored?

Who else outside the primary user accesses the data and how
often?

; Are there others who could utilize the data ?

=Once the institutional managers of data have completed a rather
comprehensive review, not only of how the ,instifution expects to manage
data, but how users assist or hinder in that managFpnent of data, then
planning may proceed.

Problems of Ownership of-Data

Very early in any institution's data soul-searching process, the manager may
find pr'oblerns with one or more individuals who feel they "own" data.. This
feeling of ownership is not limited-to office managers, it also includes clerks',
and secrearies who feel a cer4In sense of power because they control '
data. Fick many of you have found out that a rather seemingly "trivial task
cannot be carried out because someone is sick or on vacation? (I-low many
decisions will have to wait for your return because you "own" certain data?)

: .. ..

data .You must not only recognize the problem of data ownershi.p, but you must
assist those who have that problem. You can begin to resolve the problem in
a number of ways; some of 'which include:



t.
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a. Hold discussions with those who currentlyL "own" the data Reassure
them that the loss of ownership will notesult in layoffs or loss of
atithority, but will result in increased responsibility in the data-
sharing procips.

Involve the data owners in problem-solving sessions whereby alternate
ways of collecting andrecording data are investigated and the needs
of others to have access to the data are explained.

c. If all else fails, specific instructions from senior institutional officers
that data is to be shared may be necessary, although this is the le

v- effective way to encourage cooperation.

N single- approach works every time for everyone involved with dot

b.

ownership. Railer,' the approach used with one user may involve many sub-.

, approaches.. It is Jquite clear, though, that ignoring the data ownership
question in the early stages of the process will cause significant disruption

,
later.
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Redundaricy and Duplication of Data Within-the-InstitutionN

As port of its institutional review of data management, the ma ers must
begin to understand the redundancy and duplication. which already _exists
within the institution. While it is impossible, for us to cover all possible
examples of redundancy and duplication, a good example will, aid you in
;tatting to understand the scope of the problem. Let's use the very basic
studbnt demographic data of name, address, and phone=number. If you
answer the following questions you -may be surprised at the bureaucratic
tangle we put students and'ourselves throuti for three such seemingly simple
items.

a. Flow many offices collect that data from prospective students a
current students? In institutions without data base sharii
student's address would have to be changed, manually or via
entry, in at least the following offices:

I) Adresions 7) Student A tiesil:*an

2) Registrar of Students

3) Financial Aid

4) Rousing_

8) Student's selected college

.or-school
. ,

5) Parking 9) Student's major or minor .

6) Cashier /Business' ,..- department\ 1

10) ,DevelopmentrAl

.;1

b. How many forms does a student have to complete to change one. of
the items? , `

c. How long does it take to notify others who use the to that a chank:
has occurred?
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. How many pe e are involved with the changing of data, assuming all
possible of, es and departments receive notice of the change?

,

e. How long does it take all affected offices to completely change this
data fora single student?

While a particular institution may have a longer or shorter list of involved
bfficeS, it is quite clear: simple data is the hardest to keep current geld

-to' maintain. Ad itional
types of demographic data (Including grades, enrollment statu
graduation information), would each have its own list of users who nee or
think they need the data While some data is only of interest to a single
office; most student data is of interest to more than one office.

Redundancy of data increases costs! in both time and effort; for those who
have to complete forms or -maintain the data It also causes excess data
management costs for the institution. Whether those costs_ be for on -line or
o$ -line storage or=kile folders and 3 X 5 cards, it is a duplication of "-costs"

personnel time and material. In addition, .reporting accuracy and
consistency are most difficult -to achieve with -such_ system. However,
there are some institutionally defined legitimate reasons for the existence of
duplicate data (e.g.; operation of vendor written,softWarie). 1-lowever. the
institution 4tould eliminate the duplication of the updating.of this Ziata;

-

Politics atvd Techrvolooy tokust Coidlict-Exist?

Technology, as we know it, is neither good nor evil in itself; rather, individuals give
technology its "taint" of black or White. Likewise, politics can work for the
betterment of the institution or can work against the institution. As part of
researching the data-sharing Oroblem, every polity maker must understand what is
the 'proper blend of t&chnoFogy for that institution and what are the politics of that
proper blend.

It is impossible to prescribe for every institution What level of technology is
appropriate. Obviously, what is correct for one institution may be too little, or too
much for another institution. Rather, what we subgeit no- we. -urge - - is that
the institution develop a road map towards the appropriate usage of Modem
technology to solve the definetd problem. As part Of that planning, the institution
must .understand the politics Which will foster or hinder that development. Politics

----'11ere mewls (.1 vuriety of in I !
O Once the appropriate level of ,technology is determined (to solve the

problem, what re
,
ources are available to secugt and support that level of

technology? -
. .

what is the le'vel of accOtanceiresistance to thetarthievemene of the
determined level lof technology?,

To achieve the desired level of development, how much real support
exists among the board of control, senior institutional administreltors,
middle- and lowerrlevel managers; and support staff?
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If the level of supporfhdftçIT a d in fcceptability is not readily apparent,
then additional sup rt must be ache ed in both, areas before'the daft) sharing
project is undertaken. ttaining a higher level of technology will require a certain
expenditure of human' d financial resources; therefore, the institutfonal political
attitude mus e c rrect. Without the proper amount of,. both, setbacks,
disillusionrnen nd failure probably will result. It is better not to undertake a
project or to scale down the project before it is begun, rather than to face doubtful

-
success. 4

C. Attacking tf.ie-PrObletti' . .

When any institution begins to attack the problem of giarinb datai'opumber (St'
postulates must be under-toOd. They de:

_

"Might" doesn't always make it work;

Cooperation h4 pitfalls.Malls; t

Peisonal energy will only go so far;

ht" or administrative support, even from the highest of the institutional
:ofces, will not, in itself; make the project, succeed. Without high level support it

doubtfuicthe project can suoceedr'don't expect an edict from the President or
Chancellor to be your ultimate weapon on which success rides.

Cooperation does have its own pitfalls. Sce you must rely .on others for _their
help, you can be lulled into a false sense of security early in the project., While at
first people may seem to be cooperative, as the project continues on, some Of these
people may become threatened with the loss of power or by the heavy burden of
labor required of them. Therefore, the managers a the project must be constantly
monitoring the willingness of those involved in the project for items such as missed
deadlines, the constant pointing Out of problems (real or imagined), and over-
extended caution by participants.

While it is necessary to have both the administrative support of "might" and the
cooperotive attitude of staff, it is, equally important to have the personal
dedication of a staff to carry out the project. This dedication must be understood
both in human and emotional terms. While a committee may be charged with the

4- responsibility of making the project succeed, our experience ind-reateS-that-uSUal*
i\vo or three people really do all the meaningful work.

The project will require the key staff to be tactful politicians and skilled
technocrats who-pick-up-where-others fell 'Short or- fear to trecid.L,,It_will_require
these individuals_to convince, to lobby, and to work over-time to ochlever the goal
of the project. .Freedom from other duties for these key people is one additional
price the institution must pay for sx-Cess.

D. The Role of Planning

A project of this magnitud , interfacing diverse data bases, cannot be undertaken
without considerable-"plannfng at various abstract levels. Besides the institution's
own design for managing data, the, project will require a conceptual plan to
determine What data it to be shared and ho v); the sharing is to be accomplished. An
integral part of this plan must be the institution's policy on security and privacy as
it relates to computing.

IS"
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-.The primary conceptual plan, should be ,apinclusive as'possible, utilizing the systems

life cycle : made' or a similar planning technique.._, The 7conceptual, model must;
encompass as many data source areas as possible: As neW, data; areas are
"discovered, ". the 'conceptual map should be modified.. Upon conclusion of the
project, the plan,;-.then reflects the project "ps bUilt"rather than as originallyi
planned or conceived.

A F

.While a systems life cycle can be applied to a project involving only a single data
bqse- i may also 1?e utilized to link separate data bases; The cycle, has five.., .

(sePacite stages: .

5'9

I ; Definitim Plum - In th phase you define in detail what yOu are frying to do
with the system or proc ss; You explain which pqrts of the process are
already_ automated and to what extent, and 'which parts are'currently dope
Manually. As an important part of the definition. phase, you exPioin who is-

. involved' with the process. and to what extent. The definitiOnOvese is the
Mastic-01ml of all the phases because it is the foundation. 'an which the,entire rkmdinder of the project is built;

The definition_ phase normally will inplUde statements orf;,the cost of the
current process and cost of the proposedtprocess with any ,savings (br future
cost avoidance) noted. Responsibilities are usually defined in the document
and success is defined even before the process begins.

2; Design Phase - This phase 'builds on the information gathered in the
definition phase. It refines the definition phase, and the proposed processes
are written in more enhanced detail. Processes hich will be changed are
defined; As well._ new pathways for moving information z$ data are

. determined. This4;hase must be completed bef a single line of code is
kwritten, otherwise it is probable that significant errors may be made in the
project. The desigri.phase does riot ensure the absence of all errors, rather it

...minimizes the number and probably the severity of the errors; pi

part -of the Design Phase, the team must consider the consequenCes of the
g:

°;,

s Real time update versus a batch update. Here you must consider just
how important it is that data be 100% accurate at any given point in
time. You should also decide over what time frame this degree of
accuracy is required (e.g., twelve months or only on rebistration,,
days).

c.

Flow necessaryluis it that the primary or secondary 'sources for data
update their information immediately or every week, etc? You need
to decide what are the critical data elements in the Design Phase and
then find out just how -often they are updated -to-dd . (You may be
unpleasantly surprisedwith what you learn:)

What will happen if one of the data bases is .not available
"interface" time, especially if it is a real-time interface?

6.1



60

CWvilatimentPhalte r ,-Thi.s phase involves !either internally producing
ware or purelyaillig ftware from'dutside vendors. In the process of
--, two or more_datti 6.asei", together, the development phase is often

eproplitated by theMowing: -% r.........

,

,.. ,

The data bases have incompatible file structures.
_ 1 -

. ... -
J i

The data bases have different keys (e.g., name versus student
,_.

number vems social security number)., .,
, . il 4e

Dita is defioed differently in the data bases.

During the'demialoprnent phpso; most, such,probienis Will be identified as the
teem ,attsrnpts to oye,kloto from one.syprerfita another 4ystern.

-...
If ve not u to this pbint reached the paradox of which system hat the

-..- .bes ilata, it Wii confront you now. ObViously, the reawn why you share.. .

' data'is to be able to; the best_ data available, but getting all the Players
in the game to agree on which data is the best (or who is the primary source)
for the daia and who is supplementary) is difficult.

-.1, 't

.,/,
-, IDurig lopment, you most answer the following 4uestions for each item.. ,

) n- tleve
jof ckata: .

,
t , .

What is the best .'s of the data? The second, best, etc.]

c.

d.

e.

f.

If the data element itblank, who can provide the information?,

If a secondary source initially provides the data and tht.Oimary
source can now"provide the data, should the primaiy sou eLaViilay.
the information-from the secondaryource?

Should the data fit be protected so, only one datd. Way er can
update or modify the field?

What happens to unprotected fields if more thct oe data provider
updates the field (e.g.,-one office changes the addriess and the,next
day someone else changes it back)?

Should-the data field be ,unprotected for partsoftheyear- and
rotecterl for other parts of the.yearr

Is everyone defining the data field the same way? An example would_
be the term enrolled - it probably means something entirely different
to the admissions- aid, registrar, and business offices. You
need ite a definition of each data element before you attempt to
write your interface. Kave all the game players agreed in cickmmte on
he meanings (overt and covert) of the data field?

I-tow will you recover your data bases if one or more is damaged?
What will happen if your major student file is unavailable for a day?
Who will inform other users as to what they can or cannot do that
day? l-tow often will you back up on-line or bat& processes?
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The writing of the specifications for the interface will take considerably
longer- than will the actual coding;

Test Plvote = This iS the time to try to operate the interfaces in conjunction
with the data bases -in a fe-st environment. Gutput reports should be shared
with the team members and with the users; The testing phrceduret should be
Substantial enough to attempt to simulate the system's entire, cycle; The
testing- phase _should not be minimized. Before putting an interface in'
productioni we rectynnverid a signed agreement from each of the team
playersiusers That they Kaye adequately tested the interfOce and are
satisfied With ICS results.

S. implemiritOt* - This is really' more titan just putting an interface into
prOduction,:iNis a close monitoring of the interface for an extended period
Of ePrOblems will arise and the, team should be ready 4o deal with
them; Depending on the severity-4If the problem, caution should be exerci ed
so.that any quick fixes do not complicate the problerri even fiirther: Fix
should go, through the same test procedures as did t original interfa
Once again, agreement should be reached before the fi es are implemented
into the system.

rs

1:Wvelopment of Documentation

As is obvious from Our discussion co erning the system life cycle, the tying'of data
tbases requires more written work ' jactual _programrriirV effort proViditi'd
\tolbcumentatiOn for the whole, you shot:old consider including the follawft:

. ' Statement on what you are attempting itt do and why
4

2. A data flow diagram

3. Youi Design Phase document

4. 'Rules foe4hemovernent of data as "di;Covered" or
and Development Phases

3. A data elerhent dictionary or sirnitar documentation

6. Suggested job streams and job `ontrol language
,

7. CriticalSehtduting-Int0mdfiiin-
, '

S le out ut

identified in th. Design

Coding forrns, sample on-line screens, etc.

10. All-error' messages, and an explanation (includirg cause and reSolution, if not
obvious) of each.

The documentation should be of sufficient depth to be used for I ),,the introduction
of senior "institutional administratorg*to the ir4erface, 2) the trcitning of current
and new office staff, and 3) ethnical informaliorr for data pressing staff:
Obviously, the Material neceSs a data try clerk maY be different from that
given to an institutional ',rest ut we ecommgnq an overview of sufficient
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depth 'so either the clerk or the president is aware of the extent of the interface
P-rocess. We also strongly recommend -theultimate user be involved in the
development of the documentation,

14)_
-Eweriences of ,the University of Missouri in Tying 1:Yato-acises-TeijiTher

Our presentation gives you tips on what to do or.what to expect in tying data bases
together. TWe reason we began tying data bases together was to. solve a very
difficult situation. We had, and stillhave, various ofKes which .collect the same
data from students, parents, and Others. These offices-report this data to the local
press, the state government and federal agencies. It was very difficult to explain
to the University President and campus Chancellors why simijar data collected
various offices was almost alwdys different.

We aka became convinced we could eliminate students standing in line to repeat
the same mechanical function by coordinating the updating of data The vehiol0
which caused us to undertake this process in _the first place was, the purchase of
vendor produced software system for student financial aid;

Our student aid system is -a gargantuan consumer of-data It feeds on data from
other outside vendors, stUdentsi parents, other ,offices and' data bases; We

immediately faced a. quandary - significant amounts of data are necessary for the
...process to begin dtld we have two ways to input the data by hand or by some
automated interfaOre. If Missouri is similar to your institutionove.Varperienting-'
a financial crisis not expected to go away very soon. Therefore, we.decided.to
undertake the coupling of data leases as the_most economic of our choicei, ds
as the most timely. and-reliable; Currently all of our interfaces are batch

_
,; .

We began with the most obvious interface - - that 'with our =r iaste_r .stu&nt
information system. This data; base is managed a .little differently by each carripus,
even though the data elements are definled consistently. We began by sitting back
and deciding what data we needed, when it was available; and whether or not the
data from our student informationtsystem was better or more urate than our
data in the student financial aid system. _As you can imagine, the\rules for this
interface constitutea sizable document.- Even after we were finished With testing

' were in production, we still discovered errors, omissions, and
misunderstandings.

If we learned anything with the first -interface, it Would be that no interface can 13e.

tested enough nor are the rules of the interface ever understood completely-by all
e p ayers. so, no interface remains completely static. We are conttizintlY

)- menitoeinaour interfaces watching_ for changes in the. WaY-dataitinPutted- and

Our second interface was with our Accounts Payable System, or the system to write
checks; We undertook this interface to eliminate the hand typing of vouchers for
listS of requests for checks). This interface Was really quite easy since the rules for
the interface were established by the fiscal side, and they were rather stable.
TranSaCtions had to be in a certain format and anything else was rejected. Our only
decision was what types of aid should go through the interface; and that debate still
continues. In the future we expect to replace this interface with an interface to
the Student Accounts Receivable Syster-n.

I0



Our third interface seemed like a 'piece of cake" - - it was to move College Work-
Study earnings and non-federal student earnings into our student financial aid
system. It seemed rather straightforward: our payroll system-had' its data in one
form, it created payroll files at a set interval; therefore; we could easily read those
files, match our student aid applicants up and transfer the data.' Techniaally if is
easy, but politically we opened a can of worms: never before did we have a'realistic
accounting of which student aid recipients were working for the University and how
many dollars were involved. We did not know the size of the problem until we had
written the interface. Now we know We have a 'number of student aid recipientt
who work for the University and who.may be over-awarded;

A seemingly easy interface has,opened a door that all agree needed to be opened.
However; we were not prepared for what -came out of the door; The simplistic
design of -the interface did not take into account the fact we were introducing
significant amounts of new data into rthe system.. We did not' properly plan on
handling this new data. We are now doing our retroactive homework with campus-.
administrators on what the political effect will be on campus when you tell a
student and a department that all on-campus work must stop for that student.
Once again fhe sipiple interface has proved to be the most complex;

At the present time, we are in the process of beginning the following additional
interfaces this, year - an interface with the University's financial accounting system
(general ;ledger) tb report on actual expenditures for student aid in the area of other
scholarships and fellowships, as well as any funds which have been "returned" to a
given aid fund. We also expect tq interfqce with our student loan.system to create
-transactions ,it needs to set up, long- and short-term Joan ,:borrowers. WO are
planqing an interface with .the %using system to accurately d6termine who, lives
on- or off- campus and a tentative automated feed to the Alumni system with

%, information of interest for future development work.

, We haye found the interfaCing of. student and administrallve databases. to be very
interesting and Lhcillenging. As we interface more and more data systems, we find
timing and coOperbtion most. critical; Interfacing data systems solVes some
problems, 130 it creates a whole new set of challenges for the institution. We feel
these new problern will and Can be solved if we,_understand the people and
processes used in moving data around an institution.

.

The Universiti:!--of Missouri system enrolls about 56,000 students' on campuses in
0:31u.-mbia,_Kanisas City. Rana. and St. Louis. -Annually ever -22 00 students receive
about $80-million dollars in direct and indirect student financial aid; Over 33;000
students annually) apply for financial aid.

G. -Wfvettit-Su-etest

-v
order to define success, an institution needs to evaluate its own "personality:".

What we consider success at the University of Missouri is probably different from
what you consider success. Moving data around an institution manually is complex
(as is evident by your campus mail system), and the complexity is magnified when
you atterript to move the data electronically. You need to be realistic at the very'
first when you undertake the process of tying data bases together so you neither
expect, too much nor expect too little. I-bwever, it is better ta'Se conservative in
your statements of eventual success rather than to promise tat. mbch and be unable
to deliver. -
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Even if one line of code is never written, the institution wiir benefit from having
gonethrotigh the planning ark' evaluation-exercise. Title planning itself will bring to
light areas which could and should share data;

The)ek to tie data bases together will require dedication and courage. We opened
WitKa.quote from Lewis Carroll, let's dose with a quote from Jonathan Swift:

4
"When a true genious appears in 'the world, you may know him by this sign:
that the dunces are all in confederacy,against him."

If you undertake the process, yo(r.may very well find quite a group in confederacy
against you. 1.-{owever, you may encountet one of the most rewarding, of all
opportunities. \1

N
_2, to**************

v
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Coping Computing SuCcess
Richard D. Breslin; Ph.D;
AcademicjVickpresident
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New Rochelle; New York 10E01

4

STRACT

.

Iona_ College Offers nine separa degrees in, the CIS /MIS areas.:1Compater'
litel-acy has been mandated for al students._ The College already poegesties-
more than two million dollars worth of artifacta.Whith it_uses on both of

j wits campuses; "The more .you get the more you want" syndrome is already
apparent. To capitalize on its current competitive advantagethe College
must_plan for aven_more service; more equipment and more personnel._ It

-.mustAo this with tighter budgets_and severe competition for these dollars-
from other seetore of the' collegiate, community.

The College has planned to deal with the. Internal and xternal_forCea by
setting budgetary guidelines and priorities which. will nable-.the CoNage
to maintain its lead in computing; especially academi co4uting:: This

:paperwill_detail,what polies and priorities have bee put in Place; It
Will detail the manner in whiCh decisions_have been_mede and their impact
on the abiiity.of the College to deliver both administrative and academic
computing to campuses which haVe developed insatiable appetites for comput
ing.

While Iona has est.:411ihed a national reputation for its computing capabil,
ity; the College faces current challenges and has conceived specific coping
strategies_for the future. This paper delineates the-reasons the College
has succeeded to date, the ahallenges it faces,and the strategies
conceived to cope with h-future computing needs; Iona'S coping-strategies
can assist other institutions grappling with the 'multifarious issues
associated with their campus computing environment..
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Coping With Computing Success
Richard Breslin. Ph.D.

INTRODUCTION
_

rfr

Iona College is a comprehensive. liberal arts' college edutating more than

_

6.000 students annually in curricular offerings at both- the undergraduate

and graduate levels. The college has immersed itself in information

processing technology for years and Its history, suctesaful track record

and commitment to Imputing have broughtliathregional'and national recogni7

tibh to Iona; (Ionlea'inclusionai the comprehensive liberal arts'inAtitu-
.

tion in the Inter-Univeraity Consortium for Educational Computing is an

indication ofthe college's national.statureincomputing.)-

s.

EtapTS OF COMPUTING SUCCESS

_ -

IOna 64Iege haa achieved institutional "computing success" becaUtiaSeVeral

.:4,,,,
,

.. .

..

criticAI?.0.0Mente are in place: -' Administrative and technological leadership

- :- ---'1' ':

, :, _ , : ',i.e

:'-hatil been suaiained:Over a number of years; appropriate computttgja41

ekiat, enough mainframe power to support thousands of users t roug

many
.

'terminals plated throughout the ;caMpts.- The Collegess:the:ability

network personal computers- and dial up fatilities gor home
-

0!ierq are SVailahle. Sufficient-software capabllity is' on line; adequate

upportljr8onnel' to develop new academic and administrative systeMs are oA:

the staff. The institution provides user services (documentation;,

Seminars; ,consultation- for users with special needs. acquifing::and/or =

developing and providing `special software packages requested, by usenewet
-_

cetera). :WeIl developed compUter oriented curricula at both the

undergraduate and graduate levels are offered; a computer literacy program

for all students has been implemented;.: the faculty,sre comtitteittO using ;

_ .
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computing'in..their teaching and research activities at the coll6ge TheAd,.

then; are the critical components of "computing success at Iona College

.

-

- _ __
"3-Even though the institution, possesses .numerous computing.` strengths, it,.numerous

nonetWesa, faces current challenges. . To meet these Challenges it has

conceived future oriented coping Strategies to maintain the computing

successes A College has enjoyed to date. :It is clear to the institution

that the strengths must be sutgined4 the challenges met and the-coping

strategies implementecf to Insure this continuing success; This paper

details the strengths; challenges and future oriented coping strategies.

The reader Will note the extent to which these three elements are inter-.

related.

THE CURRENT ENVIRONMENT': STRENGTHS

LeaderShip, from th4 president; the academic vice president and vice

president for finance; and from the director of the computer Center, hag:

been the critical faCtor in adyancing computing at the _institution;

Stemming from this leadership has been an Institutional commitment to

computing; -both academic and.adMinistrative. Iona College has, manifested

this commit-m-60y the resources it has put into theharduare; Software andl.

personnel associated with infOrmatian processing technology. Currently;

computing consumes nearly 10% of the operating budget of the college:.

The institution s a sustained, ;established track record in computing;
,

It began this procesg in 1966 and slowly but surely acceleited its involve
4

merit in computing by -the acquisition of hardware and softwarethe hiring

69
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of key personnel and the introduction of nine separate degree programs

computer related fields at both the undergraduate "and ,graduate levels.
tY

To foStet this programmatic development, the college has expendedtits on

funds through a faculty enrichthent program designed to enhance-, the capabiIi-
a

ties of our feOlty in computing activities. The_ largest part of -the

f

$100,000 annual bOdget for faculty enriththentis driven to support such

. :6.

activities as- for those-seeki4--degrees in_comfuting,rjlease time

for study and curriculum development, and acquisftion .of personal

computers; at cetera:

ThethiloaophicaI underpinning of the College its liberal Arta tradition;

and.the 'institution hati not wavered from the pursuit of its liberal arts

heriFige:, However, it has recognized the necessity of Wedding new tech-

* nolo& to its 'liberal arts components. All stedenrs'thusr study not only

_

the traditional coursesin the Jawmanities and eetialsciehcep but also

Science, technology, athethatics and computers. It is also our basic':

philosophy that all disciplines, wherever, appr priar06 be taught from a6

c616Per based perspective: To _foster this, the' college has pot'in place a

program entitled "Fellows in Science and Technology"e wherein faculty
46

Outside of the science and computing disciplines becoMerherdUghly involved

__

in understanding mattegermane to science; technology and computing.
_

These faculty are responsible for introducing'theirliewly acquired knowledge.

into courses they teach in theirszadethic fields; -Under these conditions,

there is an environmental receptivity ro cOmpOting. Information technology .

4

now permeates the community.
it?
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____,

Te7support the educhtional programs; the computer' center staff has developed

69

innollativeeducationalapplicstions;_for example,

preprocessors and

a series of hig

critical element

____
general systems;

h

front end interactive
1

Mainframe ldek-4alikes: Moreover; the, staff has preduded
i.i

"\__;_ _

quality userpublicatiens Which have prpven to be -,a

n

' .... ;.'

Iona's success. Iona's computernuaIkaeal with
__, ,,,.6,

discipline and subject systems and pregramming:languages.
__ _

Additionally, the center ha-conCeived an excellent long,range.master plan

for ..-computing vititeivieies; Nonetheless; presidential. tatiac.=foree- : i , ..; .

examine all Computer related activities; functions
(vN

functionibf to

a64-AkogfAms to4plet:zoi options and priorities for the future.

These strengths have generated a- high visibility profile fct the College as.

ithas received both regional and nAtienal recognition for its achievements
,

in and its commitment to Comptit ng.

foc: the future; but the

cant challenges.

What has been done to date augea well

successes have 0.6bigeherated a number of signift.r.

IRE CURRENT CHALLENGES

,

Computing is still labor 1.n- ensiVe 4ind the pressures
1

grams, teach additional Courses,

to develop new pro-.

provide newservices and plan effectively

for the future can produce both fatUlty andAdMinistrative burnout. :There

is a genuine danger of this occurring and means must be taken to relieve

some of the pressures from the staff;

-(7,..

As successes occur add the academic

computing, the college IS

tommunityis even more "turned -on"

confronting the cry of we want more ":

4

more
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programs, courses; services; hardware; ,softwaWA The number of users has

4. ,T_ Li. _0,:-

more than '4000 and .their_ usage has', tripIed within a brief time
-..i' s .s,

Span.. We 66,1s are, requirad4for the user popula ion and this virtually
- 4k-

reached

hiringa. AS computing Infiltt.at curricular areas hitherto

non-computer based; the college seeS the n ceisity of improving faculty
_ .

computer edncatien and sustaining its programiof_faculty enrichment

provide assistance 'for thase preparing tomeei:the nap

revolution. There is: virtually an-insatiab16-iap-
,.

-
does-not wish.to be:told that "enough is enough.

_

.

.

. 4 .....i

°-

Environmenial impact studies have beci very 'important to the Ingtiiukion

, . .., 4

tke computer

t once whetted

-SS there; S clearly a,ripple effect forany new computer related-de04.y.--:

Thus, the institution must ffnd_better-,Vays to understand 't,te
. . .

of anew coMputIng*activitasonsUih coat. centers as' the: computingeente-'

,,
iiSelf, teaching faculty, ploe-aIld properry;Till'a library and_ comm ications

. .

systems,.-
'14
; .

4_

The .chalIenge of maintaining Olke-64Lege'S financial:commitment computing
, ,....,

with.-an'eicpa ricfiscal base and com0404.ng demands on limyed resources b'
.'i. .

..
s -, h.

..4 ,.- t!
4

pemEiinp r i /y,;debated 1.6bUe. Additionally,

i_
it is Clear ttlAt additional

,

*
_...,

documentation for new user services.aoftWareF,.isilrIquired: as
i lc .'

i

Itigtchingersonnel resources to increased -de nds coming from .a variety of

_

institutional constit4 ,"tver-ptesetht problem.

. 4 k.-.`, .

9,- A--
. -. ; ::"' ',:-.. .

ttgrigthlilA success have led to significant challenges. While addras

-4
__ _

r
the cihallellges of today; Iona must at the Sa0e vimetprepare for.,,tomorroW. i

. g-foir i
_.

(

*
Not'ito do so,;_can crpple fnstitutilnal response nOt pnIy to c-tftrent events

Arg
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_ v _

but tothose over the horizon. One thing-remains constant: the future of

computing is at one and the same tithe uncertain. Promisi7g and changing;
1

the major current challenge is to provide -for tys uncertain future by
_

building lan _strengths; responding to curreritchallengea and developing
-/

.
. .

,
.-- .

future oriented. co Ding strategies.

0 Ilf ...,
- '.?

.

.

. .
. .

'TUTURE ORIENTED COPINU STRATEGI
.l.

, ,

/ ._.
. . -

44:1 Iona has toile earn that planning is Usolutely essential if. current
'

.

successes are to_ be_ mai aine'd:7_ehis is pafticularly true Of idthOuting

71

reIateCactivit/esecause-of the turbulence ,And;cris5,ant changelp'echrring.:,
.

.

-4.. in the:fieId. To cope with modifieationt "and changOS Iona-

, ...,

deliberately looked to the future t&ATpleOnt;,',An..gilfgy;Jbt.-A9!**8481-.

-

that should enable the College to build Oikii.e...pfeSent AtrengthEiA0-00

the challenges generated by the'current cOmp4Ong-idIndjia-cal environment"

- the' nstitution. - is .,,,-:-._
-.. -...

G.,-';'.1'f!..4.',.
. . i ,,,..._

.
,

K._,,, ..i 4 i ' ,,G. '

/.. 4' t . t 4 e

''... ; ; . -. : 4 '.)4.:- ..-.. . , .,,,,,
5. V ,:, t_) - _ .. . 4. ,

: .

I
:,_.:,

I -4 .'tie 0C a gies that the go 7.... egelli, and well bp., im;plemerging are A116 trona g'_:.

ft

Al;

I. I

.

and meii 13f.- them are Oriven by. nep. Codidetlhg t At the
1-

College AlreadTspenda a sizeAblikalttrtl'un of'

institution recoil-diet that it c;Inmor-af rdito supplemen 4rentetitpullhg
-_

t %

expehiatures with -an_ infusionsIgnifi6 .new.fiecal
,

r sour es. Phile'
/4 ,

',_

mei.of the strategies w-11 call for some; new resources; Iona haie'accepted
1k4 .

,
t

_

. _
.

. 1

fact that "more m ney",c0not,be the 'sole solution,

Eidger-64.42n. cozy thg; the

e:college will eAtahIish a creative forum for technelegiCa tures,'
-

Stunning achievettlentp
.

have occurred in computiftg

e _z.

fit4
. .

and the institution Must
:;
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prepared to identify, plan and act upon Innovattte

trative computing OppOrttnities. Concomitantly,

academic and admi4lis-
r.

e college is currently

engaged in strategic' and normative ijlanning" (in contr istinction to
.

tactical and OperatiOnall)i it is4through this intensive p nning period

that the institution will .choose its own future and lay out the ew pa thways

for:coMpUting 66he college: It is clear that computing wi be -central

tp ,out- future. Consequentl$;'611 of our planning must-be b th- realistic .

and synchronized.-80 that the entire. ipstitutidn will.be movi.#4...,togethet,

ante the College has clearly eatabliShed the shape of its chosen future,
f _

the next step will be to develop adequate implementation strategies:

It hays become cleft o th college that it must develop a growth model

which includes .omliuteraUpOrt requirements for all academic programs.

this end, the'insEitutioA will conduct an internal environmental, impact

study forlkny new dUddethit prograti under consideration. In the: past, this

0 .

has been done informally, eke future will can. for much greater formality

in 'this regard.
11

, ., 2

the hiUiinattton has experienced exponential growth in .it)ir com44-ting
. ',1'

not fully Addressed some Policy related issues; it will),activities, it has

peed to do So in the near future. It must, for ivathnct,

4gue8tion of the degree- of financial commitment it wait. mak to in ation

processing technology: What percentage of its annual.oper at±hg budget the

College will expend on Chia "technology and associated personnel remains

ulitswered question, and one which must be resolved. A presidential task

fdree is currently working on, numerous issues associated Withrto uting,

4 ?
9#

7
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and'it will be the task, force's responsibility to Produce a series of
..?-.

computing related recommendations; includingj.a percentage cal:at:in computing

e.
expendituree.-

1].

Other policies that Will have-to be clarified must inclUe a statement on-,
a

.mainframe usage (whcan use it for what) and the role of personal computers
. =I"

- .within the computingenvironment. Greater emphasis Will have twbe.placed

On person'al computer ownershipi: and the college Will need to _address t:ham.
4

the acqUisption of personal,

,
COMputT lor.,f4gGltyiNadministratora; staff and students. TO dite; the

Co/1.6g 'has established strolg communications networks. These will have to

as additional ersOnal computers are added to the computing

degree to which it will continue to support

be enhanced

3

enVirOnmentThe philoioftY concerning' this is that "everything must'

connect." The institvtion i ses one purchasing agent for all computing

acquisiilonand It dify is procedure.

4
col-lege has.alleady-Tearned
, _14

aide

iChment funds;::the Ltut.ion, tor, the-f161
" ]

/wise use Of its

e future; wilk

to.drivg funds to ;abpport jacUlty'eduatticli
\Ix"'

1nr.ply:e0e;College is 'transforming, ipS4arnia4vio
1 . w 4

tethiU110gy-and 'cotputers;:. and

:Scie#ce and TechnolOgy" will be,enhanced".a
, ,4\;

hwareneaa and educationin ii,f1c7e-m rib Y

the. institution wit

addinwesuch degree p

factilty

continue.:

Tuting; Slowly butte

merit _through Science; ;

,apregtam of "Fellows l
- 4

ed 4 buttress 'faculty

sing t OfIrwoIogy; MoreoVer;
Y

M -5,1 .-,

ee offerings by 1

legy. joianagepent?.4S)(t/1 Edyca _

1.1
__.Computing (Ed.D.) 'and

1 '
t Y

;I,
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To sustain the .computing environment, both academically and administra-

tively, the inatitution will commit itself both to the development and the'

acquisition of additional appropriate software. Additional innovative

applications; similar to the mainframe'lookalikes and fronteducational

end interactive preprocessors, are eicamplea of this activity. The primary

-reason for this will be the enhancement of our educetionaf:processes.

Bet-tise
,

its participation in the Inter-University Consortium. for

EduCational Computing, Iona has committed itself to the development of

The'c actaristicsof

7401.`iiiaruC-

1000 x 1000 pixel display;'.32.bit hitecture7 with

. -

bandwidth communication between woilCs ifians; :and bit ;

4

educational software for the:"1114h end" machi;ne:
11

its target machine are: one million bytes of, memory; one

.;,!fiT.ns per

virtual Amory;

ma6ped display capa

second;

. .2:

Thg Softwaredesigned by Iona anok%, her members
-,
..,

of the consortium ust be able to run on the 'target _acAtnel nd ..all_;
. 4 1? , t100

software developed will be shared by consortial members,
._

It makes .sense for institutions
j

Within and. without_ they um te-

cooperate with each' other, and Iona has committed itaiif to such cooperation

an institutional policy.

_-_ -or
.

The c,follege'alSo recognizes-the n to broaden its services to the_commun-
, -

.

ity so tjhat,,tthe erent,;Tcis it can expand the community's under-

___-,.. d/
standing of ths n. technology.

1-..a'fcixt.tier 6ach our;:, capacity
'It -":,,' .;7% :1 1 f...

through a , h h Alogy
.., _ ',--4ri,:..:- .i.,(1: .

this should! be...-sought;byre taeoite with ep rtise in field.
i .

mitautlyi the institution must also
r

to the corporate anti foUndation aettors

Pment-offitv.T,, Funding is available," and'

ear I

t



Additionally, the colI6lie must link- all information Icenters; and

eventually will call for an organizational restructuring: Some additionah "'"

personnel will have to be added to the.ataff and this will provide the

opportunity-for functional delineation of current and future' personnel. At

-4-
the same time, the college will attempt to reallocate faculty to academic,.

computing activities. The end product of this should be the augmentatitin

of user publications. User publications and technical bulletina will

Continue to -,play a pivotal part in.Iona's compiming success; Moreover, the

college will need to upgrade and add additibhil hardware and Owe towards s

.'paperless campus: for information.

.1

The.fAtUre will produce multiple forces competing for,lim d revources.-

Wittln each camp there: will be those who foster thig Mentality- f "the more
°.

you get, the more you want" versus the mentality of "enough-is enapgh."O

HoWesich i enough may spell the'difference adequacy,obstileWeence

and
.

state of the art; .To the extent. possible:, Iona wishes to be at the

e.af the.art. :However; the institution clearly recogniz, that- it Ss

niy with strong comMitaient; sound policy formulation_ and aqua0,7impleiliqu

'

tatioPttratedes that it can be truly vibrant and opefuI -orcontin

r ;

4-

computing success..

: .[ _

iThe future oriented coping strate/aatutlined in this paper reptesen the4 4 ot,
I 0 I A

'Institution's commitment to moue Lorward and notlbe satisfied with' 'spp v DUS

:,A_;sucqesses: Within tills contest; the overall'40tute,coping strategy be4-4:
--,v---- .

,;;that 'of' flex,ibility so that the college can' responsL effectlitery, to 4he
__, )*

iiarioue-oppoitusities and challenges which will lie.inftedidtely. ah-
,

+
1.1
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This is a brief case
.areas

hi tory:desdribing-a situationj.n which(two administrative f a OdbefOge joined to outline a.
Program for budgetary control problem which
was; confronting 'them. Adj c.t'' instructional costs Nad been
escalating but with the onset' of City and State, fiscal
constraints it was essential that such costs be : controlled.

tOnly_ afters mo4 of the vpriables_ and formulas_ had been
oidehtified .c.is..-thd systems anOyst called in The ,'data entry
program used to .cofietructl the college's Maseer.Course-File
accessed_a..tal;tle ok gOproved. instrOttionW hours (previously

as fallin4 witbinbudgetary limits). so as to reject'
sections which exceede4-these ours.

Due vtila the :excellent cooperation .exhibited -Jay the
indiViduals. invorved a efficient system We's been developed
which th0 potenti ,-for ..kren greater applicability.',

-71-4
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I. Introapction

Whether'we'in the computeiibuskneps_jike it or not, the user
of computer services has finally caught up with %I and is

demanding_ his .rights as ans:equaal..,,partner: be days of
substituting our perception of his ideas for. bis-real s, are. /

numbered. The user's general' 7dissatisfattion with he
performance of computer support_Ied tO-hle:do4pg.-something t

it. With the availability of_microcomputer*,40their compan'on
the spread sheet_modeling,tool, the ageripan yullOhase his own,

computer .supRort. Or at least ,can-E
of the final system no longer stands'in rfle:(4eyL:'oti-liir :doing

what he wants todo.; And if the4Value of the_outplat is not
al ays cost justified it oesn't really: matte so long ::"ae::- that
support is what he needs,to get the job doneThe'Aleerdt ivest,
for equal rights. .

1

,5, .

'a7-
.

:Ourcollege,4.Y.C.' Te&alical College, .i.,S:.Z :._idonseri tiVeiii -*
- ) 4 , >

institution where el-lenge comes ater'Ont with geeat-_diffi. al y,.._ 4,k.'
It's an institution that rarely- lokok's beyond 't ',, walls or-;

solutions to problems. It is ,q1.1i4 content t -...atteMO't. to
re4cilile- its n'"-*-r,Obl,ems even-i-f,' 'pis means ,sometimes.

4
'

:- - ereinventing the .1gheel-; J-',
,

..,,. /..---

4-
Did we ex-xpprience "dedi Ion support "? It's, had :tC3 say.;

,-*Dur intent was to do some od old-fastioped systemaZdevelopment
-- 'which would incleude the, users fromAthe gipiningi4d:keephfiS

inmolved throughout the,development 'ruycle Decision Supporit? .-
It seems computer people have°4always ,.been sufPorting the
decision-making process. The onlr.guestyP has been theAualitir
nd sensitivity; ot that Supp9ort ,. .;, .,...4, V.,,, ty

' ! - ,. '.'W .
.

ror from a gpmputer point kf vi %.i;Iet'sSet the sc4ne; whiA.
)

_

our management playera are,abOatto_ekter ale_traArecond of
cttcomputer people iVatnot good Ofett.thgy had goa4ead-and

:

systems wiSMou knowing xAbtly whaf-the user 'had _13-i.

1-:!!Inind._, Their_justifieation4w6s-t4 t4tire:usteaIly-diOlt kedig
what `he wanted but, he:wantedAjomig.,_ing. So vAly not` :go ?ahead
and develop a system based (D;VW,nat wethe..:computerexpert0
thought was wanted? Once,t6e Spite- been; delivered, there
is time :to make TapgeS tl satisfy,... user's needs.. ..Let him

d ;.usethesystem with _dOesnLt clO ',What_ .h1L; wants" and. hel.i.
ev&ritua./Yr =tri,44: what dodEil Want .Whatl way: to build
credibilityl'--4--7=, '-

A.

4 -r . ,.
: .._ ,fls,ib ,, , !' 0 7.

'.s to. `_our CommUniCationa.,
-.

user,. we were more
conceerhed 4'1..Atli rapid,::,:fOrwatd. 'than listening to what,,,
the user wanted: We_, ofen-state e,. design _ ph se before
completing' the 4,anartysis.: Jillvd whe- e user was SlOW to answer ;

our questions, :wr.e eagq0y...Aprovi et) -tfte answers, for him.-

Sometimes we diiWn'.t even, livpask the questIonsT. After
': all; wasn't a'wrongIy devel_Oepd System betXer than no system. Nit

all/ .If we guessed righ_t, t9ien he'll hav'e !the.system he
r. . . ,.4..

,.. ,
-7'pT.b 41Ir"
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-,,' =̀':sue ,-,A-... / .

rder- .:(;*: merely change the ,system to meet
needs. some of the changes pointed up major
'structu =s q in our syStem.' NOw we had the ultimat

.% challenge
, Make, the system do.what it wasn't intended_ to

Confidentl we charged ahead'. patching the system to "make7-work. Wei were in our glory.
4....

*-- Looking back on it, how could such dyeteMddevelopment have
resalted in anything but en unfriendly, unpredictable' and

r'-totally frustrating_ experience for the user AtIC our-
credibility? COuld there be any?

THE PROBLEM

0
At the beginning of fisdal 1975 New York ty Wad faced with

a. massive budget crisislwhich many of you in recallhearing and.4reading about. The ',city Wad . totteri ,_on the; brink, of
bankruptcy.S ;Since our scUcol (at that time tnamed New York City
Co unity College) was Xunded_by the City i

cut of $2.2 4i lion dollars to the
,was drawn into this

t-,4fiaal quagmire by an initial
college's opetating_budget. The budget -dir ctor attempted" to
cope with this problem but was frustrated:by the:, inflexible
computerized budget syStelp he had inheritecL' Cheracteridtib° of
the .situation dur0g thAt.periodrusers.had not teen 'consulted
when the- computer -center created Sydtemsike an ;example of this
inflexibility, it took two hours.,_to rafilSfer- a TA ulty member, on
tYhe 'budget from One_ departmekt to,tanother , - The system,.

%therefor, w useless in beitig; 4,,,, 7 p oyi'de timelyinfOrmation for 4aFlministrative.decyadii fr. f ',4 . A 7.

About that time, the_budget dire'a;..:4.:.7 °43_ aware of. t
capabilities of the rapidly growing fie d-o_ tefe-CoRmunt atippo
As a_ dedicated: profesdlonal;' he pil5teada4 t-9utili44 his ho
telephone- to hook into the main frameof_:the:-CUNY computer ia dbegan development_Of:a:Vre'satiefactoiy systeM; -UsipTja wct0.processing Iarti3uage :called Wylbur he created a flexible; 'internal

(
cost-centeredi zfdepartmen*1) .dudget System.!which

continues to serve the,colidge in_goodstead. More than thitty
programs written in the Wyltitir,la0gu'age_clinbe 'run against the4
file- to ehtablish.planning files dr:nread Sheets._.' The :systempermits analysis andforimpact studiek.oi budget red0Ctions:or
personnel shifts. =

'i----I-----r-.,-0;
. ',....

A. Background and History

4New York_ City' ;TechnicM. 4b3.iege 4JI0 _a _ two -year
career-oriented -Unit_ of .a large urban ,'il* (Cityersity (Cit -'University of NewYork). -In JUly 1980_ the ._Stat __of New 'YOrk 4'-cassumed- total 'responaibility,fOr tit fiscae supportupeort of_the
college rather_than sharing the respond'bil-ty_Withthe
NewiyOrk,as had been the Case previously.- A a consequence/

(

0

a
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,)- a.."("
name of the colmege, was, Changed from New York' City Community,,.

'College to. Ne4.Yo..tk CitY Technical College. This change, parried
with it neW"ConStratnts with respect to budget operations. It
became apparen't. it at the t flodget development process and budget'
control would .have',to becoMe. *ore computerized than had been the
case up to thee Point; A. major reado!? tor this was that- the
state budget procethires 'severely limit the college's ability to

-transfer eunds-. and or persOnnel from one major 'purpose to
another.- ' ':. : e' o 1

: .;
partic9lar area-of concern for the presenters of this

.,yips, per was the fact that the colldgera budget: for adjunct tpart
*., tiMe) ;instr.uctional services nvariably was exceeded. Whereas

fr,ior ti:? 19.80. it had' been possible to compensate for these
de fillits vita budget modifications', the newly imposed state
iestrictions Made it mandatory that (allocated amotitits, 'for

Vjurict services 'could not be oVerexpended. i.z.,

So t_ iltat t e reader may llave some appreOiation of the
aapnieu e' of the' overall operation, the following figures. are

4 P rrd V id e °.- . I.

1.4E.o/a41 Stal. bperating Budget
7.,.

,

19113/84- Total, Instructional Adjunct
1 i .

Studept;; figa8count (Fall '1.983)

'k'ult1,- Time- Equivalent' Students (FTE

tsrlikiii;,er of Time Teaching' Positions
- '0'

Kumberscif e Adjun:ct Positions

*.,. $34, 500,000 '-

$ 3,200,000
_.c-

, . ' 12; -100 -7,

-9,700

--r.- 3-79
A

... ,
,,420

181.

2 ' 350
. !

'e.+Three o titte4 factors must ,be mentioned ad integral pmponents
of "tlikii.budget PiCtu-2-eNi . . ,

cl!
,

! I .

a), e Full Time EquiValent student Count ''s directly N.
ropOrtiOnal" to the credits 'generated 13'y .the students; 'a

Oufficoidn't rfunlber of sections must be 'peovided to produce
the ta'rgetecr;oredits. # ;* . - e . .

Q , u

0 ri , . tr

i b) A tuftion revenge flgure 'Is ,established..by the State as an
offset\_ to ihe--- dolreoe's operating budget. Thus, , a

)
Eli) e I fit_ number ol' full tilte..;,aAd part time students must
136 o rolled to gene ate. this reveelms.

Budget

NumperNof Nuitfple Adjungt Posations

Total Number Sections Offered (Fail 1983)
.

) A student-,faculty -ratio, bas-Od upon ''state- vide -averages
for each acadeMic.disciiiine; is cised'by the pudget Bureau
tip staff the ci51.1ege. Adequate enrollm2nt in the sections

sbein4 -offerqd must be insured to marintainhese ratios.

eck



As _part of the general background to.our page t should be
pointed out that the Office Of. _Academit Affairs bad been
involved in some less than satitifaCtOrdituations_with_the,
college computer;Center. .,Some of the systems which had been
iipplemented involving pereonnel_ records and other management
information report* Were often developed by Computer_ Center
personnel with minimal or no involvement On the patt of.ACademiC
Affaire.

B. Specific Problem

81

In the Fall 1982 the college expended 53%_of its al oCated
budget for adjunct _-services while- generating only 47%, of its
student'credits. It was apparent.that if the situation Were
repeated _in_ the Spring semester we would be facing a potential

defici of $300,000. Part of the_problem. was -:that the
final- version of the master. course (section) File COntained'more
sections than had been authorized initially:by the Office of
Academic Affairs. During the'- hectic period of registration;.
w)On departments _requested the opening of_additional sections,'
it was impossible to monitor the fitiatioial impact of such newly
added__sections. assumed that,Other sections would be
Cancelledrdue to_ineufficient registration but such guesstimate 's
were nebulous at beet. TO exacerbate this situation, he'
college operates under a contractual agreement with the union
whereby an- Adjunct Instructor who is assigned: and report' to the
first meating'of a class must.Me paid forTthe _entire semester.
Thus; even:if-a section were cancelled afterthe start of_class0'
the college was obligated to pay. the Instructor assigned. The
recognition_by the administration of -the impendingdisaster led
to a_meeting .at, which_ the President directed the_ Dean of
_Instp,pction and-the Dik-ector of the Budget to insure that the
-adjunct budget would not be overexpended;

It should bepointed out,-in fairpess,_ that _planning had.
always taken place-, re the etaffing and scheduling- bf,the
instructional_ program. The problem; essentiaIlyi' was -the, lack
of a Controlling tnechaniem to_insure:that departments could not
introduce more sections than the college Could afford to. 'pay 4

for.

Another less critical but nevertheless significant.'
contributor to the deficit Situation was the amount of released
time Which departments assumed for themselves. Whereas primary
responsibility for granting such released time lay within the
purview of Academic Affairs, some departMente'arbitrarily took
more than the,authorized amount with resulting inflation of
their adjurect budget.

,'The Budget Director and the Dean of Instruction, havi:ng been
colleagues for many years, agreed to analyze the problem and to





formulate s lutions Ftillowing'extensive brainstorming'
diSCUSSibild; these two individuals met with..a reeredentative of
the College's Computer Center to_specify their needs. The users.

decribed in considerable detail the specific components Df. the
system whiCh they ehvieidhed; It was then left tcthe ,Computer
center to . translate and deliver an operational package according
to-the specifications.

C. Program Description

The proposed program was designated as APEF which stands for
Academic Planning Echo Form., As seen by its developers, thee

program would integrate the following factors: `-:

- The number of tall time instructors avail& e in
each academic department

- The amount
departments

rdleaSed, time assigned O ; these

.

-The potential service: to be provided via -gtant
funds or by other depatt-Ohta

-The projectedH:bargets_
of each department

credit generation) required

=The, total.number of instructional
for-each department

t

py ":.daldillatihq the net .full time availability and 4,

subtracting -this figure ftom the instructional -hOurly
'requirement; the number of adjunct hours could_ be deterMin6d;
Using average hourly costs for each department, an estimateof
the department's adjunct instructional . budget could be
calCulaed;

Figure 1 (p4-0 .8) presents a simplified flowchart of the

APEF system. In essence a historic record is:Used-to project
anticipated needs (credits and instructional' hours) for .4

forthcoming semester.; .Thi8 :informat'iolt_ is, tr4smitted to

academic_ departments for their review:" The departmental
requested Modification's are studied by, the Dean of_ Instruction
for confotmity to Colre4e policy but more importantly to insure
that the overall costs of theadjurict_hoursbeing requested are
within budgetary limits and when approved establish the "maximum
hours control ". These approved "echo" forms are_returnOd to the
departments do that- they-may make specific adjustments to the
Thistoric" file:._to.btitig it Within.; the hOOltly

assigned, each department; So long as the Changed:which-ma
necessary due to student 'demand,_ faculty requests,- e p; 1:-

within approved maximums the department is ft-40 to just itso

schedule. ,
*-4

hours projected

83 Ti



The APEF System 'was_ introduced'for the Spring. "83, Semes
and performed quite well 'during its initial break in period.
minimum umber of "bugs" were detected but these proved tb

-easily resolved. After making necessary adjustments thesAPEFi,'
program Was used to project total annual adjunct-,costs for p44
'83 and Spring '84:

At the conclusion of the registration period for Fall '83 a
"final" APEF projection was produced and compared with the
actual figures for that semestkr. The results were': most-

' impressive as s4own:Py the followiP' table:

COMPARISON OF APEF PROJECTIONS WITH ACTUAL FIGORE8 - .FALL

Total Instructional Hours

Full Time Available Hours

Adjunct Hours Required

Adjuddt.Cost

D. Progra'm Outgrowths

! . .

While'the 'introduction ,of APEF has arently d ,A- ...-seriolis, roblem which haA_,sbeen plaguing the -Officeir mic
Affairs hasAnot unexilectedlk;-,created new ,avenues-, t ard

._-"c'the. s lu ion of related4 pro -mss Thi y be ..the moa
signifi nt' lesson to be ned: from .our -451ciiement wil
.g.letsopsefrom our Compute Cen r.'", 1 The ola adage . "nothing.

succeeds like success",;. has been 'confirmed.' Fbr as,-We havb
gained c fldence in;Wh t:',A. properly analyzed .and cons -uceed

7
program, can do, .sci ha e we becoperiore willing to turn the
9ompr.,-or solving other-maqpgement problems.

. \N.4.
.

c

,An example of what' has been accomplshed as- an oot of
PE' 's our ability to now control enrollment in sipecific.

for whiclkstfideiits are registering. , Prior o Spring
108 e ximum class size' listed tOr -a--sect' merely.

.

exceeded.
previ-usly atreed upo numberwhich- uld t.

xceeded. In s ilances,. howevee,- tment won
overload' Ja ..sectio then insist at it

-,.., it in
interests,4,.of- "main ing educatio .- sta
urkfdttiota autco e of - z

laCtion wag a increase44'
in,

costs.
c

Projected

!rt

7,972

5i122

,5384155

t

4-

Actual

1044

5,274

2;870'

$1;536;342

8'44.;.-ve
MIL*



... .

.,.
We have the _abi,1

on clas d sizes,. i.e., o
.

= thee next rggiretrant will
"section- . close'a", when1.-T

y to Atledime -oomputeriZed-ContrO10-
ce an autbized enrollment is reached;
receive 4-A 06s_ 8agr on the .ermirial, cl. -_

-he/she 'attempts to. enroll- If tbigA4,
:department 'requests special consideratidh-for a student, . itHi!t44
possit4e: fo., override thellipcOntrols; via an overtaflY card iseti
": the Office of-JN.cademic Affairs.
.

.

;.;

Furtnermore;
time,re

s otio In
W ch may

from APE
action ..

it is now possibls to access via the tecititnal,

the Apnrcillment' id any section ar-::grodP of
i the Offide can be alerted to 'isrtuations

Athe creation of additional sections. ',Using_

knOw whether .fUnds are -available to permit'

In oUr enthusiasm, we :created a system so "airtight" that it.
tarovided flexibility whatsoever._ ;Muss if a, _department

-exceeded its -projedted. all-Oda-tit:in by even 0.%00; not one more
appointin4pt card_TOr adjunct pereonpei C.ipuld be processed by he
budget CentrOloffice; This was'iArealistic since the on final ,

departmental dollar' allOcatiohs Vidd baeri made based, On average
.

saliary rates.
u

We. -have suiliequently modified our control* grogram from 4
:;ia.oliartAtienta ,dcst .;ceiit,trfOcus tola college "bOttOM line"; So

I-Ong as we do- pot exceed z, APEF tal dziktarerolcioni .,,cardd
will b:Pi-OdesSed. RecOnOltelkateter; and _adloseWments are dAke

]* after- the fact;

l'i

ess
. .

.

sed.,upop our .pu_ in d,(111oprhiPLthe APEF program we -ar,..4readv-tO. track more gpmptIcated probleme. In 'I ttli..- ..

onnedkiOn we have seated tabl.ee Ofpre . arid co-requisites 1r_
11 courses- offered p y4 the"Oollegew-..,.-This Will 'eup-64-: Ufa

intro student re0Atraticiti iriediPVtlesei.courges and hopefully

m rove 6'1:it t.e.0' on _viliu: : :Intl I atel iie... we hope to apply
is or' "_ data tudent enr611M 't.erns to ROjectoLfr

nerds ? for speci_ gibers Of' eeCt!i. our ,Master ..Course
,

File. % Tvi .-

-.I

III;

Who-

1211:1

L. ettoilether an
what the end rebulte,
success -a-re signifidan

u
e**-

peop e
stand thes

-ce of suc

er s what.-he wants and can provIdedonciS'e.
ic , What he wants. When the

6elveo Ike the, e to thoroUghly analyze and
specifica ion6"-; s ems development stands a

ess. _
Furtlierfioreil, when-boikh sided_Cah sit4down

a spirit of COOperation, Undlgo0Ognd lrxactly
system!: s2ibuId be; the chances,,lpf

as

;-
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%ABSTRACT

rThk__

#. 't. ', -' 't --, '. ..1 11'...,,r- ;1 _.MA nY inistotutTonsi the Medical University
'''` ". C

outh'
d1W-d" eAla 1 different non'-1 i.nkdd..,comW*s ry ing

e % ...-- ..,..-

rent arie_Asr.to plan for optimal res.ourc-et,i 1 ization,
r

di
.,..,. inter-v ews were weld ith higih-1 eve-.1 aditintstixtorst ; g o:ut -the ,ihstjruitla.n to etter .'define inforrnati nal,..

ge.kl_t_., "___R e.g.i_maetid _a 1/Lo. n _s ....&,D n_ c e i;n 4, e s_o u r c e____m a n kae m t .____
..koftware; a,nd hardware wp_i_Afformu 1 ed to- _ellitter meet sf Teci
rectal rementst" TO imp 1 emeryt the4,4,1?-0 commeNdationsi we .rev,iseth.,
our organi,z-W04 al strtiturder.'. Ratherflitha seir.era 1. 'omputer
centers undck&A"'i fferhi- di re)C-td.r.s, al 1 .,- eratto.ns now are
manze,b, th..0,-V: .si ng 1 e, -Depzr-tment .-,of In o atton .esources
Man c Ment: T.h.e rev_irsed st- i'ucture of'tthi s dertart.0 ,--- title

doll a ell Co- er'' and communiqationi ictii eet,,u ''.the
seurren ai -D,f.:.- 'p1 n t a ti 13 n ?f t he 1: 'be/

o,-

. .



'BACKGROUND

-..Unti 1 r§824 the ietel opment of computing resour at _ft.A e
clt1 Uni versitky1/4 on South Carol ilia, had grow ,-fron4, a

rnbi r14-ti on iof two4forcesio- .1) the recigii_ition of the 'need: tb
oVi de or tithe data processing require*ns of admind strati ve

t,- ; a 2)' th'e., more.individualistic requirements of faculty
-:--,,;, niembe_, adpmic epartments. Thike was no real perdepf;Pkin
/ a of the n e o tic ate needs but. instead; the Un-iversity' operated i:n a tmenhicin most similarly 0"eflected a

free enterpri t' ste di s10-rtedpy readily- available founds
w h i c h a 1 1 qWve d he:,devellpment_of scomputer
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a..-1 11Jtuati-on- Was* fade-
' computing Xptodrce was;i:
., 1 es s e-r computing- re-,,Sour f we

Vic President.
.0RG tniii0GtS

mp Tex -by -the fact that orle'
, one Vise President and t.he

e under the TeCtion "of ;.4

twciCyears ago; the adm -Strati v eofthe 'Me fca 1 University_ Uhderwent ut4rb_t al ;cha .-
change t h 't d i rectl4LAR_pacted upon co ut'gr-4Ferati teas:the Offi e of the .Vase President fiir A- M hiStratiOn 'and F,1 Oa. ,was abo i s h e d 4nd:tAvo new ,position's were ci.eated;,. a S_ V i CPresident for_ AdOnistration _and a Vice President __fork-Rinance.The mange ent and coordination of _al 1 computingLactintries° oftheinstitu ion were' as..si vied to the _new Vide PreSiident-ftr-,A "inittrati n. _Under the new structure; a rev iew ok- ittjii,g-,.
s terns was_ nitiated 'with . a view towards reducing .. the umber.of operations and, enhanci_n_9_ serviceery 1,ce.to all _:segm_en_ts o -._tfie:
UniVersity _communi t3e , e early resullts of thii initial et'

so 1 idation of work being accomplished
ters and the -- integration t tErtto the C uter Center toN be

M mainf.ra . ,_)-,..

t o a plan f_or he
on the- :thmit Prif a pimp

v n79 -,13,--Plme 7 -0? syste
ted '9njfincture with t

A About th ime, hat fn al .pl an fOr t h,reo g natio o U v ,c omp t:eri operationt wa4 completed;
a ne reside took of at -the Universtty. One of the,first things. hat the ne*P'reSi d did was to dist s a taskfifpCe made 6 of b4,siness.arui leade m. acrossthe State_ sis him and, the, v ice pr0_,Oclentt identi
ways : tion6,with-tn, the UniverNity. .EniphasiS Watto be-on' tve- adn' ti heof ques and technol -les that had
p r o.v.e_nYfo these. es s f :1 fn inAustry

fit

T ASK FORCE

' _4 Private Sector. Task ''`Force- mett initial ly in December
1982 ai.d..f'64.m ated its :purpo.se and methods of procedures:

t34? .t.s stated pljrpo was :Co revizeii;the management, procedure as;Wel as '''thi*-0,:ervai: 'situation of `the Medical University. The
u-'1 t m- to a i m 4we,s o recommend, stepsA that could be t a k e n :to

Asa :.and ncrease. th ''ef f i ci eAcy of .operatl ons. Aee Of- the task forc stagy I *led to 1 ook- at the,1 icatton informa 'Fon , chrio :Of, the UnivversitY
ph S upo * uating (1),' sy :_plianningi (2_)tonal at.a, ana e en_ rocessi .'": , ; lyiig, and i
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Upon the completion on pf its assignment, hte Information
Techno;1 ogy Subcommi ttfake; headed by Mr; Gegrge.,Langtton;, Vice
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form a spdci al team to implement a pAti ent care
system,, and I
nstitute-ne* datanagement, including pl anning
nd control. -

it
9ar function- of 4t-ki4 management plannl ng and
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,:.. ., , A
J. . c"..
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mono `i) _12,''e -lar ll concept, taking into 'atcouht existing
I' Oire'ratiotiaJ systems and needs _to properly interface

-"TitheM until' they are part of theyietwork
c). haVei\al 1 data planned, managed, c trollied 1 ike.
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,4 ti s k foCr

o

msi Q(i

1

ra)t i on committee made specific)mieidati

s con the' most ieeded information
'y s tem s I ne t e

,
patient care, education

_

rese&rch; finance; an administratton. '1'hey noted.. that
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to a 1 arger se ritof -,po.tentia usefs at lower cost. T ere
also Wirl-:',-b.e--'impro:O..ed: s.euri.ty- of data and *e_qu;fpnlenti increased -
produc';i:vi-ty. of operaltiogar staff and equipment;'' and wi 1 1 be
possible to.,maintal.n in4pgrityof existing software s s -ms and

-=App_li cat fions w.hii a strategid plans are de lop d andimplementtd. 4.

CURR'ENTARGANiZATiONA' S Rd ppRE

Sassed upon:'te,t k force recommendations and wit_ thesupport of the 8itard ".of rustees and the central AdministrItion
of the institution; in' Jbli.of 1983 a Department of Information
Resources' Man,lgemen,t' (111.M) was created and an acti lag directorappointed; thaTtime there have beeh- shifts' of existingrerson_nel , as wel V.4g the creation of n,eig. positions; toaccomplish ttie°, reortatittzatton recommendations discussed above.
Our current organiza,t+onali structure is as follows:

e
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peci fIca 1:Iy; a to I ecommunicatlonsi 6opy'rrig, and: mic 9

grciup now reports directly to the di rector_ of DIRM. , a,
manager of office automation systems position was creAt d and
fi l led. More recently the office automation efforts h s seen
stTengthened throu h the establishment of a t r a i n i n g spe i'a 1 ist
pos'i'tion and the ecrui talent kif an individual who works with
users throughout the instifution to assist them i ful 1.31
utilizing their word procelsing and office automation
equipment; Efforts also_ have mo,v ed. for'Ward t 0 strengthen
operations in the area of data base management a thereby
prepare for a cont uation of the information systems nning
recommended by the as-k...forEe. With regard to appl ica onS4,,systems development; new' higher-1 ev el managerial positions h e

been established in the -academic, hospital /clinical; ancitfinancial / e a easadminitrativ and Vindiduals 'with training
at the maste -r!s degree _ evei wi.l 1 fi'l 1 thee jobs. For
example, a manager Idf a demic systems development al rezidy has,
been _.recruited and is Watking closely With the Vize President
for`--4:9dernic Affair; and the deans of -the variou's cbTleges to
rev iew existing systems and prioritize efforts to chan:ge--;them
or acquire new ones. Recruiting efforts ar* now underway to
ftrid comparable' individual 5 for -the Hospital /C1 inical' and
Admini Strati v et/Financi a I two ma-nagerai a 1 appl ica-tIons systems
development positions; At the eresent, time a high percentage
of effort in our -appl i cat i (ins software areas concerns
maintenance of :eicitting systeM; 6A new managerial positio6, to
:oversee opeatlonal so'ftwar'e Sy:stems .mA,intennCe ha's :,been
created and furt'her 'restructuring of., th DOM organizaticfn wri I I

tie _necesser)r,:tto implement thiS task: forceirrecormendat on: .4!..The..,
e f f o r t S o f the aboVe=Aroups al I aitie, supported by ce tr4ifzed
Secretarial, c 1 erical., and panage,meri't spee.ial i_s_t func ionS. By
providing thi`rse I at-ter i_ .'dividusa'lith offt-ce. a toMati`on
equipment as well psi easy .1iceSSktbi..-cocmputeri zed infor,matio'n;
relativelye.fefi indi.vitAials ,are aloi.** to° su-pport',.the !Reny'. groups
#oted a:bove;; -, , ' '. \):' .' '5

More ree-fit.ly the pledi cal Univer's4y has p,abl ts'hed an.
ThOffice Orls Stftutional PI an-nimg- ,an4.- Resea_ric h,;?whtch al so ,

reports directly to :the Vice _President frfr.KAdmi ti,ti'i,trati oni_ as
does DIRM. This new foffiCe iS Wii-Fk,ing 1 oSely,4110IRM in
pl anning' foc SySt-emS to_;;up ort university-wide acadv4nic and
administrative needs; i'''4 . . '4 :1
CURRENT HARDWARE/SOFTWARE:IMPLEMENTATION STATUS :

4
-

To I mpl ement, the hardware' and' soft re recommendations of?
the task force; tIRM is i0s-ta I ling a U iv'ersity-wide .7filie,re-,1:k
optic cablee network into a Tl academc; cl-i--nica J4.F.7;arla- -..
adminiSt,ratiLe S-reas; The Nil lowing diagram depletk 'EA*,
proposed system:

k
, 0

c .
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'At the user ;

end of the network, the fib 0 opt,i byes wil 1 ,be
, termihated by mill ttplexos wftch- wil. conne i-rect 1 -,byccl.xi a 1 or _twitted4pai r call* e to workkta ions and printe05. /it,

he computer end * 'f the netWprk , the f e it cables .a.1 11i erop'.'-,
-,M4-1,11 terminate with multiplexors. whiSh W 11 then be connected

- 'through, .a data cdrnmunicationmeswitch to' c ntrol 1 ers ass ociated i., vwith ei tiler the cIBM 3033..or Prime_ 750 c'ontputer. As r'' '
. '' recomn,endtd, DIRM wi 11 move the Prim-6.75D camputer froth its ..

remote location in the University, to a central" lOcatton in tile , -.--..-, , .-same area as the IBM 3033 computer. this wi 1 1 meet malirsof the' "- t,,.recommenda.tions of the taik force it regard" to consolidationn -,"arid sectirtty of resources and "wi 1 I a. .6W for *etterb man- agement_of the44OftWare associate d with theseAtwo -syfteMs: Because
there iste Marty ayrilihronoys as wel 1 as synthronous .workstationsdeployed thvu,gbout- the Ifni V ertity, DIRM cur-reot ly i S ...'"...,, coitSi erin a "'data, comifiunications proceStbr Which would: a-ff-grdport elect o' /contention and protocol conversion capabi 1 ilti.Such a e- s&'w*.oulid be ijiteiiosed between the Prime. 750 and AtI_033' computers; ./ Users with asfrithrbri.ous devices could then. ; .,:_, r:-:1P,c4),

1

PR IME
. 750
COMPUTER

'Y

8



0,

e



98
.

. Iperform academic copputing_ on the PriMe"750 computer or office
AUtOifiat i On and other business functions on the IBM, 3033
computer; -,At the present time jhe o-f_fi ce _automilti Oh g_rou p ; i s

'woj.king with _staff. ,thrtoughout the Institution to plan for =
a c q U i S i t i a n of workstations w h i c h w i l l be compatible_ _with the
network being instal led. -T_o ;his end th Janu_ary we _w_i l 1 begin
i fistal.1 at ion of IBM's PRle S system on our IBM 3033 comp-uter
for office automatio- , _In _anticipation of this we are
acqu-iring numerous mic otomputers; For example;_ recently our
College o;,f Pharmacy; working_ In conjunction with D_IRM, has
decided , to_ .repl ace its aging. Dtgital Equipment computers with
IBM PC XV microc_orbputers .with associated hard-di sk storage

- capabi_l ity. This; too; fitS into*f_th pattern of
reCommendations of ,the task force since the Col 1 ege Of Pharmacy
wi 1 1 be abl_e to interface these embedded;- processor devices with.
the IBM_ 3033 system for downloading of data' and transmission of
dOtuments as needed; In addition; several of the mul tiplexors
and -c ntro 1 1 ers associated with th the fiteropt it cable hetwor'k,
wi 1 1 be 1 inked to 3278_7tjype terminal s ,(with attached 1 ight
pens for SUpprt of IBM's Patient Care Sys'tem (PCS ) which
currently is being installed. _ The patient management portions
of this system Wil 1_ _be_ avail abl e for Use by hospital personnel
an mid-January of 19_84, To support_ the -additional capabi 1 itY
required to implement the task forte recommendationS,_ DIRII is
instal ling additional memory on the I_BM V33 _an.t1 Prime 750
computers and al so is in-stalling IBM's VM/SP software product;
This_latter_ sofirtware enhancement is required .as a prerequisite
for IBM's_ PROFS office- automation system. The University also
playas to obtain new commercial ly-packaged firiantial and
personnel software. The rapid _pace_ of_recent events. has been
expedited because of our revised organizational structure,

. ...

ADDITIONAL CHANGES FOR THE NEAR FUTURE

Al though many changes have been made iii the organizational,
structure of DIRM since its inception six montht ago,
a d d i t i o n a l c h a n g e s _are s t i l l anticipated. First, the office
automation groo:piTi 11 probably continue to grow and develop,
perhaps requiring the additional services of both a hardware
maintenance engineer and one or more individuals Whb can assist
users with the programming of theix microcomputers. It may
also be advisable to consider a closer orgam i zat i ona 1
relationship between the of fice automation group and .th,e
tel e-communcations, copying_, and microfilming group Since both
of these activities are closely related to ,office efficiency;
Second; much change yet -must take pl ace 'in the app 1 itations
systems development area; in terms of p_ersonnel ; reporting
struttures; and actual job involvement. Third, an operational
systtems _maintenance group must he developed and training and-
reSpOnSibi ity for existing software shifted to that group.
And final 1 yi. additional changes need to be made in the.tehtral
mahagement of DIRM such that the di rector has fewer people
reporting directly to _him but those who do -must have both the
expertise aind authority to, assume a wider range of
responsibi

U-
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In the systems area many things still remain to be dolfe.
First, in the area oftelecommunications much-work remains to -
assure that individuals whowish_to interfa_c_e_their equipment
to the network can do so in the most efficient and cost
effective mann6r; Second; the actual installation of the PROFS
office automation system must vet.be performed and training
proyidecL FurtherMore,- to tetter support tiwnew fibambfal Land:
personnel packages, the technizal support grouv'of DIR-M _Will
implement the MVS operating stem; which fs.important to us
not only to support these packages but ilso-to allow us to
prepare for a foUrth-generatton language for easier query
capability and softgare dey.elopnce.nt (Martin, 1982). Other
major areas which will ,req(ire extensiTe invplvement of DIRM
personnel in close- support ofuserS include,t_h_e_implementation
of a computerized library system (GolAsteinf, 1983; Matheson and
Cooper, 1982); the full implementation of the-Patient Care
System plishelevict and Van Slyke, 1980) arid the replacement-
of our-,Sharedliiospital Accounting _System., We feel" that each of
these efforts will be expedited by the implementation of our
new_organizationil struct.ure;

--
Whilethe effOrts _recommended by_ the task force_tre being

implemented, new planning must be initiated to complement and
augment those recommendations as we move forward into -:1984 and
the years beyond. kn_particular, detailed planning for
integrated data bases will require much_time and effort,. _Oher'
benefits which will derive from this continued planning gill be=
better standardization of our systems and better communication-
with users.;.-

SUMMARY AND CONCLUSIONS

As the Medical University looks back over_the lastdecade,
there i s little doubt thatthe progress which is now"being made
in the Information Resource Mantgement area would not'have been
possiblewithout the organiZattonal restructuring discussed
aboive. As noted- by 'Synnott and Gruber (1981), the- structure of
the Information Resource. Management function should mirror the
structure of the institution; Now that this has occurred at
the Medicil _University we -are able to vigorously move forward
toward the integration of our Information resources fo
benefit of all users.' As a result of this restructuring,
feel wek, will be able to operate in a more productive and co t-
effe = ive manner.,.
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PUNNING_FoRLDIsnumffill:LSYSIIEMS

DT. Rtihrt L: Chew
Associate Professor; Wmputer Information Systems;

lentley College --

Waltham; MA 02254

Abstract

Nbst academic institutions have not_devoted_sufficient tine and resources
to information services planning. _Itis critical to ,do so now; both .

-for financial advantages and long -term commitMentS needed to implement
_

networks of distributed processing cOmponents..t Some of the main motivating
factors for distributed syStemswill_first_be discussed: Then methodologies,
and approaches from ind4try and academe will be- contrasted to show hOW _

the processes of distributed systems planning and design calpe effectively
managed -to meet a variety of(institutional needs; Finally; issues and
implications for the planning and design of distributed systems will be.
raised;
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PLANNING FOR DISTRIBUTED SYS1EMS

4

A variety of'COMplex distributed information systetS are now operational

in- many industries and_fxnancial organizatiOnL These systems_ara COM7 Or

prised of multiple- vendor hardWare and_software components; private and__, -

public nationalnetWOrkst.and local-area networks supporting transaction .

processing and office= automation activities using many data base-Aanage-

ment techniques,. Some of theSe;models_have been well- planned an designed,

mostOlave been experiments or have_just evolved as needs arose.'

This indUStrial experience in planing and develOpipg distributedsystems_

can _beadaptedto the college and_university_environment,_:Whereas national

regionalegional networks haVe been::the basis for industrialdiStribUteT,systems,

the academic environment requiresa:local area network With interfaces

regional and_hational data resources,
,

Academic and admtnistratiVerequirementg'for dnformation systeMS suggest

increasinglyjntegtated technological solutions to:_ access' a variety of

computer=based resources; perform word processing, link thousands .of student

personal computers; transmit Altito classrooms, and perform energylcpntrol

and security monitbring of AtiIities, a 6

B. Motif for Distributed Systems
.

Let us:first define what we mean by distributed systems;- More than just

ap application utilizing multiple processors,_ the term "distributed:systems"

represents a natural evolution of the historic development of data procesS-

5.
, ing; from its_cycleS_betWe_ centralized and decentralizecteqUipMent and

operations. During the pas few yeats, distributed systems or 'distributed

data processing" has been evolving_as a management philosophy and mode of

operation in the large. corporate financial and industrial information

services organitatienS. Most of these organizations' information services

activities are characterized by voluminous transactions that need to be _

processed quickly; accurately;
reliably,_and_secutely.over a wide geograph-

ical area A variety of advanced technologies including many-levels of main

frathei minicomputers, and microcomputer, hardware, are integrated
together

by private and public networks4.and managed by sophisticated software, _-

services to support corporate bUsines.1 requirements;
r

_

'In the_bUsineSS world; _this has meant cooperative data processing among

computing equipment distributed among remoteSites, distributeddata_

' collection; distributed data storage,.distributed programming and main-

'tenance; distributed operations, anddistributed.contrip. OVet these

resources. Corporations have; to a great extent, been forted-to

1
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implement advanced concepts and technology involving_xonvaas and com7
munidations due primariiay to bUsiness competition. Ther,have'been able
to achieve some teal-measures of suCcess,in distributeplorocessing_be--
cause of centralized planning; tight control's; anda more focused mission
than-those ofuniversities._ Even_gIough some excellent work inAistrib-
uted_systems_fias resulted fromuniversity theoretical and experimental
-studies; academic envifonmeritshave, lagged well behind the business world
in large scale implementation on which day-to-day operations depend,. '

The Corporatio have_developed_distributed systems for reasons of lower
overall costs_to

N
rovide flexible information services__ that_ be

adapted to and evo ve intheirbusiness environments. Spreading the -

protessingput among the users; taking advantage Of inexpensive Mini-_ i

and_micro-tomputersi and saving costs by reducing on -line telecommuni-
cations between. terminals.and central computers are attractive to
profit-oriented firms.

. .

In contrast to these corporate motives, -what are_the_primary factors push-
ing_academic_institUtions_to use distributed systems? Many of the sane.
factors in. the corporate busines7g-world (other than the profit motive)
may apply to administrative fUnctions in the college or university;
although there is not normally as wide a geographical dispersion of
college aAMinistrative computing. users._ HOwevery potential instructional
and research users of academic distributed systems are very different
and pose many challenging problems and opportunities.

Robinson
I
described the desired and likely features for a contemporary

1990 campus network as including:

"o conformation to a world standard for_transmission.
protocol; both electronic pnd syntatic;

transmission of information entirely in digital form
at rates well above 10 million bits pei second;

transmission of voice; video; and "datasimultaneously
and support work stations using any combination of them;

-interconnection to more global networks (e.g., to
EDUNET, etc.);

redefinition of.york_place_by Droyidihg access from an
employee7s, home, a student'swork place or residence; etc.

SUch a network will permit_ vast changes in, the way people interact with
computers and the applications they implement; The ability to transmit
aarge volumes of information.(e4;;_a whole bOok)_in seconds will elminiate
Itany past barriers to full information systemsutilization."

And MtCredie
2
-g.etS to the heart of the academic motivation fo distributed

systems:
"Creation; storage;_ retrieval; processing; use; and
dissemination of- information are at the core of

.
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acadel4c effort. ,For thiS_COMMitiity,_the convergelice

of computing_and COMMUnication represents perhaps the

most prdfOUnd technical development Since the invention

of movable type and the modern ptifiting press. Because

infotmation processing is so central to academics;

systehs that aMplifyliprian. 'cognitive capabilities -will
have_tremendbus;consequentes; some of which are already

Visible in a few organizations."'

Given the motivation and profound impact of 4stributed systeMs on organ-

izatidns0 how -shall we plan for them? Three of the a ,lternative approaches

are:*
_

. Network: -In this approach; the organization attempts
to anticipate all communications-requirements based_on

current orrationsiand fbrecaSte&needs4 rSee reference

papers_ by Ttinidad' of INA Obtp.,_Kelleyof California
State UhiVetSity, and,Shipps and Webber of Brown Univer-

sity.

2. Applications:- New,ipplications and_existing applications
requiring,engncements_are,subjetted to some kinds of

tec hnological, managerial, and feasibility tests to deter-

litiM if theare-gobd candidates to operate within a dis-

tributed systems environment.

3. Master_ Otphi -This approach is viewed

from the top-down; whet the mission and objectives of the
organization are used as the basis for a supportive inform-

ation services distribUted systems plan._ _Normally

better suited to the business cotporationi_this_approach
is increasingly being adopted by icademic institutions;

C. An Industrial Distributed_Systems_Planning Methodology

There is a large_body of litetatiire ifl the-form of books; periodicals,

techhical_journalSi and case studies describing distribtMedSystems plan=

ning and design approaches and techniques._ pne such comprehensive -up=

to-date book is by the prolificJames Nhttin7 entitled resystrv_andStrategy

ibTANDP; which is oriented to the transaction- oriented business environ-

ment, but not as adaptable to an ,instit.utionofhigher education.

We shallnow review a top-Lt-Own, organizational, or master planning method,.

°Thu prepared by the author for use in,large; corporate information

services in the business environment; Ihis_methodology_also combines

network and applications' planning. The reader shoUld then examine the

possibility of its adoption to the academic environment.

Distributed Systems (DS) planning; as defined here, begins at the point

ins
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where distributed_systems are recognized for their potential in providing
;greater amounts of local computing poweii_cost Savings, and expanding
the flexibility of user - oriented informatiOn systems. - or the- purpose
of presentation; this methodology-uses Nburd-On7Styie data-flow diagrams
to shOw ._the processes, inpUts and outputs under study (see Figure 1)
The five main mOdiules are described below':

1; T1entif_y--E6-Goa1s ObjectiveS. Analyze business and
systems planning grocuments and current systems prbblems
along with the concepts and potential of 'DS to_ identify
goals and objectives thr taking adVantage of DS technology
and operations.

Z. Determine DS problems /Opportunities: Identify data/user
,

,, environments where DS goals and objectives tan.be_achieved.
Identifies specific -needs for planning and control in DS
deyelopmentandloperation; Correlates "areas to manage"
Whith ate-Significant tb specific data/userenvironotts,
defined in terms of how users; interact with data. EXamples'.

.
may be:

L
a. integrated data base used by many user organizations,
b. Independent data used by a_focused user,
c. Independent use USinga shared data base.

Based upon technology and ESlimanagemintteclpiques identify
system elemeints unique to rs and compatethese'to practices
within_the.current systep organization; this process
identifies Specific "areas to manage"; These include hard-
ware, system software, and.netwolk resources, in addition
to application selection, development and maintenance.
Managerial direction will thin result in the definition of
policies, procedures, and decisions which -address-DS tech-
nology and its management.

3. Apply-DS Concepts and Technology. Analyze'business systems
planning diatbMintS to deterMine,specific business_applications
where DS goalt and obiectives would prove beneficial. in
meeting business objective; Correlate business applications
fin terms of data and_prOcess requirements) with previously
defined datalusevenvironments.

4. SelectDSHApplications.: Determine DS ;development and implement-
ation Strategies, apply_DS:selection criteria to business )*

applications, Map DS and Migration capabilities-to selected
business appliCations for ES development based upon cost/
benefit analysis, resourcesiiand priority.

137-DS Trevelopment_Ptotess. DeV8kop and implement distributed
_ -

in oriation_systems in a'manner that maximizes service to the_
user:conuffunity by way ofla-meII organized and controlled system
development process. .

O
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To What extent -Could such a methodoyogy be adaptea-to an academic_institu-
tion, and ifsso,.to_what types of these institutions? Are some_of thQ
advanced' distributed planning and devalopments in corporate business-en-
vironments appropriate to the different nature of the academy? Is it a:
question of technology_or organizational structure?_ Letesexamine.same
-of. these 40estions fjy addressing three academit institutional planning
approaches for communications- and distributed rrocessing.

D. Academic Distribpted Systems Planning

More and Tope; colleges and universities are realizing the importance and
necessity of strategic master planning for all of_computer and_information
services.. As_has occurred in industryv:vice presidents for information
services and technology are now 'being installed in academic institutions.
These positions represent the concept of:inforpationlas a:valued resource,
and -several functional_ units are being Joined to provide planning; control;
and resource optimization_over_suCh afeas.as computing, voice, data, and
video communications, mail, median printing,;and library. Thus the computer
center'director who formerly administered`twb.percent of:the university
budgeti-may now command (assuming he or she has the management skills and
breadth For this-challenging position) at least ten percent:of the'hudget.

More formal approachesto planning are being employed to help prOvidethe
structure to integrate all -these communications- sed_informationiservicesi.,
Institutional goals and missions are being exam ned for alternatiVe strat7
egies. These possible strategies are then subj cted,to various feasibility
tests, a strategy_is selected, which is followed_by shorter range tactical
planning for realization of budget; resource, and scheduling-implications.

Dartmouth College is an example of this move to master computing:and
communications_plannin&. Arms8 describes the movement from large central -'
ized time sharing to decentralized computing with planning 'by:informal
consensus. This worked well for academic computing butpless well for.
administrative data processing. The president and provost established a
Task force on_Computing._in 1981 to advise_on the following: academic cam-
putingj adtinistrative data_ processing, library computing, word procesfingo
financial control, organizational and management structure, and interactions
beiicen different areas of'computing,
1.

9
_ _ _ _

KaUftan dfof_Stanor describes th complex planning of - information technology
. .

there, involving numerous admini rative units and advisory committees.
Heltalso notes that there is much in the academic tradition that is antag-

. onistic to fortal planning. The est_resultS:come about through enterprise
and cooperation rather than cent 1 edicts. BUt-a frhmework is needed, rather
than a neat; compreher4iveplanni process. "Ote of the most useful images

t

3,

106



11./0

for undetstanding the_planning and use of informatieh_tethnologies at

Stahfotd is a ries of spheres of interest; f.40M6 contained within others;

!ccitilb overlapp and some not touching at all..- e spheres of interest

in some cases represent a general tethnologica functioni.e.g.i-netwOrking

or data haSe_management;_or in other cases specific; substantive interest;

e.g., data about students; or teaching_ titer science:" Although no

master plan has been created to dat-- the planning and management of inform-

ation tochnolegy has evolved as means of providing the_ University_ with

knowledge of what is going on; criteria-for underStanding_why certain

thin-0 should or should not bedone; and asSiStpte in how things might

actually get done."

My Own institution, Bentley College; is now involved_ih_distributed systems

Planning. Bentley is an independentinon=Settatian institution -of 5500

full-timeTequivalent undergraduate and graduate studeneS; whose'institutional

mission is_to Produce the liberally-educated business_professiosal.. Long-

known_flif:itS strengths in_the field of kcountancy; Bentley has_now assembled,

probablythejargest business computer information systems faculty (25 full-.

time and 25 part-time) in the country.

As a.smalleti_less diverse institution than;_those mentioned -above, Bentley

is perhaps_better abie,to,pAh for information Services in a top-dowrii -

master approac h. Last year the Presidentlu established an Information

Services Steering/Plannihg- Committee for these purposes:

"1. Direct and oversee the develoPMent of an information

services long-range plan. ,

2. Serve aspolicy advisor,t6 the President:-

3. Report periodically findingS and recommendations concerning

''institutional information services. to the Computer Advisory

Commatee(of the Trustees) -and the'Council for Institutional

Planning. ;

4. Review plans and budgetsof_the Computer Center and the

Academic and Administrative_ UserSGreiipS annually and to

review the peiformance of theses bodies semiannually."

In additio to this top steering/pIanning_coMMittee With its _two major suit

committees entioned in 4; above for atadettlit and administrative users; a

third subcommittee (Campus_ CoMUnitations Committee) was formed last spiqhg_

to specifiCally deal with long-ramecommunications_related issues and to

plan fat:integrated technologies; We are examining data, voice, and vid

heeds;tampus-widei as well _as security; eneity, libraTy, hand any other_

functions requiring'communicatiOnS_13oth within the campus and interfacing to

external information sources and destinations (Le.; regional and national

computerized data bases; video instTuction; etc.).

;.
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Thils Bentley is, examining these questions:,

a

1. 1; Were are-we4asan institution, Wtelms of0e College's
mission, environment and currentoperationS;Is4th relation
to and emphasis orrinformation services?

Where do we want to go; in terms of mission, objectives and
goalsi.aNassumptions and risks?

.3; HoW do we get there,,in terms of strategies;_policieS,
programs arm projects;'and management controls?

4. When will it be done and y whomi in terms_of priorities
and schedules, and organi tion and delegation?

5. Uow muchwill it cost, in terms.of resource projections
and op ratingebudget?

TWO signift -_trecent events 1Bentley as a result of this maser planning
are (1) the u:grading of thevSition of Computer- Center Director to that -

of Vice President of Information Services, with significantly increased_
responsibilities;:and (2) the installation of a f,ilot local area'netwotk as
the first phase of an integrated communications network for the campus.
The distributed systeMs methodology develobed:in industry and described in
section C. is being cOnsidered,4,012y the author.for use at Bentley.

-A.i

6 E.
l .
Issues and Summary ,

.

. .
. ...,!..

As_with any_new technology; AvluMberof technical management issues(are
1. raised_requiring'problem resolution: Key_technicaA. issues include:. data

security, synchronization of data base UpdatesicOMplexity orhardware.and_.:
software systems, standardilation of system architecture, and complexity of
communications topology; . . . .

-...

icentralization -vertu(Mhnagement ssues include: .4ecentralization_of system
design, implementation; management; and pAcur entof components in.the
distributed network; in addition to thejleed Iocai-autOnomy.

'Finally, Clark
1]

and.SVobodova suggest that ''... 4;fundamental issue. is:that .

computer systemsshould reflect -the structure and eedsofthe'problesi to ?

whidi they. arbeing applied.. e_jqstificazion.fo ditributed systems_is,
that many applicationsc.are natO lly distributed;-i the eeentralizei.
computer facility that is often only the artifacth economic forces." ; .

In summary, we have identified some of_the ma ating factors for the
mov enttO distributed systems, described:R1 nning approaches in- industrial.
and in academe institutions, and. finally raised some.iSsues'and imnlications
of distributed systems" that information services planner's tshoiild chnsider,',

8Q.
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DATA CENTER TASKING

by

Dr. M. Le4i.s Temares
University of Miami

Coral Gdbles; FLoTida

and E

Mr. Joseph A. Lutheran
Marine Corps_Air_Station

Che="yPoint, North Carolina

Manhging the information systems function has always been, a
dynamic; demanding challenge even in the tightly controlled;
batch processing environment. _Today with the advent of data base
management systems, high levellanguages_and most importantly; a
rapidly growing population of knowledgeable users, the challenge
is even greater. Integration demands an open; progressive
appitiaq to data center management that maintains the_fine balance
between beingdrivenanddriving. This paper is a:discussion of
data center tasking and presents a few ideas about organising to
accomplish those tasks.

1.1 0
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J. INTRODUCTION'

In the past, managing a _data center involved providing procesSing

°Nvapability for' systems developed by an in-house applications programming group

ystems were invariably batch Oriented and; _although the processing steps

410 required to execute an individual system might have been man} and complex; the

number of actions making demands on the computer system was usually liMited to a

few at any given time Sinte all development was accomplished under the

direction of the data center director; delimiters could and were placed on the

demandS to b'eMade b- an applicationsysteM up-en hardware resources. Further,

since application systems development occurred on site; new system_ performance

characteristicswera usually detei-Mihable prior to actual system implementatibh.

Finallyi_with on site development, programmer expertise was readily available

when_prOblems occurred. In fact, the data center operations staff derived its

workload from in-house and:, as such, was almost totally dependent on that source

for guidance/support. Such is no longer the case;

With AO advent of concepts such as packaged appiIcation systems,

.networking; end user computing and high level Ianguagep; the defila:nds placdd upon

the data center by external entities have increased such that their impact will

soon, if tb6y have not already done So; greatly exceedthecapabillties of the

internal applications programming group. In addition; this impact can -ho long`
be controlled as if was in the past; bor, is it possible to get the "feel-Of a

system" prior to implementation: This is especially true for servicingend..usr

computing where workaoad requirements can be generated on an ad hoc basis. In

thiS enVirOnment;the internal applicatiehS programming group has become but one

Of many users serviced by the data center operations group. BedauSe Of this;

the data center is taking on characteristics of other than a commercial

automated data processing services center.

While operations represehtS the prime area affected by the changing

environment, it is but one aspect of the .information systems organization (Data

Center). Itsiihter-and intra-relationships cannot be intelligently discussed

without directing attention to organizational strategy. Thus, befbre

specifically discussing operations' tasking an -understanding of. data center

organizational strategy is necessary.

II. ORGANIZATIONAL STRATEGY

The overall objective of an organizational strategy is to anticipate

changes required within the data center organization in order to provide for the

successful implementation_of the University's mission. The strategy addresses

'

the functions which Should be performed by the_data center, anticipates the

specialized Skills required, and addkeSSeS skills development; personnel

retention factors and career pathing.

A. TARGET ORGANIZATION STRUCTURE

1. Original Organization

The original organization is depicted in Figure 1. The 'overall structure

was divided into two major units, AcadeMit/ReSearch Systems and' Administrative

Systems. The Academic/ReSeatth unit was charged with supporting, and advising

the 'faculty and student user base:, while all other functions were assigned to
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the Administrative Systems,unit. The'departMents which constituted Adminis-

trative Systems were asfollow4:

COMpdter Operations
Tdchnical Services
Data Base'ServiceS

Systems & P rogramming
Business Office

Whi-le; the,Systemsznd Programming and Data Base Departments were oriented

towards the administrative'usoar group, the other groups served concurrently;

both the 'academic and adMinistratiVb communities: This created the appearance'
*

of a conflict of interest'with respect to resource allOcation..

. \ ;

Within' the Systers and Programming department; the profelional staff was
divided betwee''h new system development projects and ongoing application systm

maintenance support. These_ issimilar functi9ns occasionally created compe-
tition for programming res&rces'tbat sometimes baused serious delays in newt

project implementation. ,
4,

Add§itionally; the ori nal rganization iadeguately addressed_ the`

following functions:

Security AdQ4nistration
Planning and Capacity Monitoring
Quality_ Assurance
,UnitTwide'Change.COntrol & Problem Management
Professional Development (trajmingi7career planning)

Resource Management
Office AutomationSupbort
AdministratiVe End -user Computing Support

2. Revised Organization Structure

The revised organization is'depicted in Figure_2. This structure. attempts

to rectify the problems outlined above .by .specifically providing for the.

functions inadequately addressed, and by recognizing that; :inherently, data

processing activities fall into the following categories of tasks which are:

Project Oriented (long duration)
Critical on a daily basis (including emergencies)
Critical but not on a daily baSis (including planning)

4

The new organization 'recognizes the significance of the resources_ to be

committed to iMpleMent.itiOn'Of the University's p14!_ns_and has isolated thoSe

project- oriented functions from the management of 'Uritical and non - critical

daily functions. The classical_ data center funotionS% such as operations and
technicalsupport, are combined and managed by a director; the Academic and

Research group remains unchTged and those functions which are critical but not

On a daily basis are managed by another director. Additionally; the high

investment and exposure of_the implementation of new administrative application

development call* for the full -time attention of a director.

The University of Miami is committed to the concurrent management of six

new application development projects, ash ambitious undertaking, Naturally,

during thiS period of concentrated new development; existing_ applications must

be maintained and kept functioning. The existing systems are batch-oriented,

3
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pootly documented; incorporate few automated controls, and utilize various

iriconsistent :standards and convention. Consequently,_ the. operation and

maintenance of these systems is very labor intensive. Batch` technology requiqs

scheduling, set -up, and Verification of successful completion. _Because data are

paSSed fpm one application to another, additional batch interface jobs must be

managed and manually controlled.

With_the advent of din -line and data base technologies as well aS an

integrated approachi new application systems may now_be_designed and developed

so as to minimize operation and maintenance costs. However until the bulk of

applications are implemented under this :more cost-effective technology, the

operation and maintenance of existing systems will remain labor intensive. The

University has two incompatiblemain frames and temporary interfaces must be

implemented to handle data.pagged between new applications on the IBM mainframe

-and old applications -c4 the UNIVAC mainframe; This will place an even heavier-

demand upon data center's operations staff.

-_An increase in the number of personnel necessary to support the new

deVelOpmeiit effort as well "as operation and;- maintenance of existing

labor-intensive systems is expected to be required for the next several years;

After this period; personnel may be reassigned.to perform functions resulting in

increased leVelS of service: Thus,- data centegAltasIsAng has changed especially

for the operations unit; A more detailed discussion of this change follows.
1

B. DATA CENTER-OPERATIONS

_ . _
xrata center operations must be organized and managed as autonomous unit

.ithin the informatiqn systems structure. It must be capable of accomplishing

all the tasks necessary to provide processing services regardless of'the.source.

Specifically data center operations must provide an environment composed of four

major' subareas outlined in Figure (3).

1. TasTctlfn--ut-ion

Task execution _involves 'thipiSe tasks normally associated with equipffient

operation and generally, :cOnSiStS of providing.equipment operators; managing the

tape ' 'library; communications network monitoring and contacting vendor

--representatives in the (case of equipment malfunction. The staff th4t

accomplishes these-tasks_are usually, Shift_workers and are event driven. :_As

such,- assigning- projects beyond that which can be accomplished in a single shift

should be avoided; This is not to say that their input into such_ projects

should not be sol4ditedi and valued. FUrther, because the nature ts:_9e work

t requires_ immediate response to 'system messagds; actions _that ivert the

operator'S attention' for other than a very brief period of time Should, by

mattes of policy, be referred to another group. This function is almost

entirely' in-qprnally oriente and coMMUnication with external units should be
severely limited.

o
_

In'bri Xi tbo area f tas- _eXecution.providesthosecapabilities associated

w hthe "dp'ration of:'hardWare in the support of executing systems: It is not a

plann agency - it is 4 doing agency;

t
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Task Execution

DATA CENTER TASKING.

. Operations. Unit

Primary Consold Staffing
Communications Network Monitoring.
Tape Manages nt
Peripheral -0...portOperations

(Providing the Operating Environment)

Production

- ServiCe_Leve ,Agreements
- Workload Def nition
- Scheduling
- Daily _Capaci y Optimization .

- Input/Output Control Is '

- Production L racy Maintenance
- Executio
- Production P oblem Deter-

mination and Restart '-J

117'

(Providing the Ru Execution Environ-
ment) 4

Bardware_Servite_S

Equipment Selection
- Contract AdMinistration

Operator'Training
Communication Network Management
Facilities Security 1.

. (Providing the hardware environment)

Figure

41

Maintenance_ Programming for
current applications
Operating System - Database --

Data Communication Support
- .General Package Support
- 'Software Security

Secondary Storage Management
Internal Standards Coordination
System Monitoring and Tuning
Internal Management Systems
Consulting with users
Office Automation Facilitating.
Coordinating and Advising

(Providing the software and
consultation environment)
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.Production

Production _inVOlVeS thete tasks normally associated_ with Workload.

definitien, scheduling, jot; -management and, input/output control. Ts unit is
the primary point of: contact for matters dealing with processing systems and is

the management group for all "production systems "-- that is those systems.for

which the data center haS accepted the responsibility'for scheduling, setup, and,

execution. Unlike task execution, production goes .beyond merely executing

system. Rather. tasking here is on two levels - providing for runs/systems in

the aggregate, and providing for individual pun. e4ecution. This area is

responsible fed- production systems from implementation through cancellatiOn.

-.1

In summary, tVg area is the key to ensuring a successful prodUction

4 effort. The great,er their success in executing endeavors, the fewer are the

requireMehtS for restart/recovery eild ma'ssivei periodic validation cof

docuMentation., programs, schedules, etc.. If well oi.ganized and controlled, the

production environment' can b'e an extremely stable, predicOble environment of

known dimensions.
.

. \
3; Hardware Management

,

. . 4i . ,_.

__Hardware management involves th se tasks normally associated with providing

fabilitieS, administering hardware contracts, managing .equipment inventories,.

enforcing security and providing_in-house operator training; As such, this'

activity is the IprimarV point of contact for all matters dealing with the.__
selection, placement, operation and maintenance of equipment. It is also

reSpengible: for operator training - including thatassociated with the physical

communications network:. Like the production area, this rea provides a tactical

planning capability as well as task execution. HoweVe -unlike the production

area, thiSlgrea iS:netprimarily concernedwith_ the rocessing environment,

rather its interest spans all activities associated with data center operations.

In summary, theHardWare management group is concerned with a wide range of

tasks by providing the hardware and a suitable environment:fer its operation;

It is the manager of the information system's physical environment.

4.-- -So-ftWareManagement

Software Management.inv es activities in support of general use software,

.internal management syste systems performance,_ secondary storage manageMent,
databage-databommunicat'ans, security, technical documentation and standards and

user services. It ale', includes the facilitating, coordinating and advising for

office:automation. Whin used within this section, the term software inclpded

not only general purpose software such as operating systems, utilities,

programming languages, database-datacommunications handlers, and internal data

center triir*oltations (such as schedulers, system log reduction programs, help

desk, tracking systems, and the like); but, it also includes the day to day

maintenance of current application systems.

The organizational structure has provid separately, outside of these

areas, the nteleUS of the data center plannin group. There reside the data

center changeagents and there. also, regide th future character of the data

center; However. had that not been done, these functions would occur here.

7
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Softwa e manageMent must be future oriented, and if it becomes bogged down
With reacting to daily problems, the center will_lose its forward momentum,
Thus, organizationally we have segmented out all' non-emergency and daily
critical functions such as pIannirig; quality assurance; professional development
and new application programming,

. Systems software should be managed along tie same lines as hardWaie. One
does -not even consider building his own hardware, and when procuring it, one
ensures that specifications and a maintenance contract are available. In the
same light, one Should not procure a systems software_ package with_ the_ intent to
modify it and provide maintenance internally. Operating systems, database-
datacomfunications systems, end user support packagesi are lust too numerous;
too large and too ocmplex._for such_.a mode of operation. Thi8 also applie's to
purchased applications software packages, maintenance Should be provided b5sthe
vendor, for as external requirements change (IRS, state regulations). so must the
package.

.1.
III. SUMMARY

In summary, operations:tasking should be as outlined in Figure (3), This
tasking will proVide data center operations management with as quanitifed
understanding of system capacity as well as the present and future Workloads.
This will, in turn, permit the development of plans and schedules to meet
current..a.nd emerging requirements:, Turther, it will permit the monitoring of
system and user performande to ensure correctness of execution and adequacy of
planning; Thus; the variance between that which was planned and actual
occurrence can be clobely monitored permitting early detectioV of adverse trends
and timely development of effectK ive countermeasures.

7

The knee jerking spasms that inevitable occur when the'reactionary mode of
management exists can be avoided by following the, organization strategy
delineated above._ Data center management may then be proactive and take on the

_

characteristics of a dynamic, aggressive, future oriented organization capable''
of addressing wide ranging. requirements. This is mandatory if information
systems is td appropriat y address the challenges of today and tomorrow.
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Meeting' a graving demand-,for administrative dcisioni suppOrt,
information center training arwlicomulting services with a limited staff
and budget presents; a 'pique problem for the manager of adnihiatrative
ccTiputinL services.- ,B16 organiZational.structure is requiied which
merge these tWO areas, maximize the prOdUctivity of. the available staff,
satisfy the' user demands; and provide for necessary grOwth. as 64:
"function matures. .

AS a part of an adiiinistrative-planning effort, Western Michigan
University conceived of a center'in ich both Information Center and
Decision Support activities could be rovided. This paper describe the.
experience of western iiiChigan University in the 'desi401"! and
implementation of a COMbingd InforMationy Decision Support Center.
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Introduction.

:This paper is a descriptiOn,of a combinec'informatiOn and deC%sion-
____

support- attiViEY. presently Jn operation at Western Midhigan0niversity.

The paper begins with a brief review dfithe results ofauriversity-Wide

planning effort for.adminisiratiye computing services::;, A number of the

outcomes_of theplannOgactivity suggested theneed 'fot .information

center and decision support type services. :

- _

The design of the center, a 464ctiPtion of the service s presently

available, and'-a':discussionofimplemeniation techniques_are the Main

components _of' the paper._ Tne popsy Concludes with an evaluation of the

CM-rent-states of the cehterand e4VeralCOMMents'about-its future.'

Bac.k.grourid

-1

western- Kigan _University is a statesuppOrted'.-.institution i4erving

appro Mate:1y 18;000 full- and partItime students: The university

Offer graduate ana. undergraduate deg/ebb programs in the liberal arts

andy. sciences._ business, . e-01U4ation, the health fields, and

prer fessional
.

Atadem and administrative computing areL.provided 'through separate ,

centers eporting to separate- vice presidents. The administrative

computing* _center *uses an eight _megabyte IBM 4341-,,group 11;

Approximately 100 devices are _networked thrOUgh a 3704/3272/3274

architecture, During -the next eighteen mantas an on-line student

ih,ormation system :Will be installed. Significant upgrades to the

network, the opesating system: and most hardware capacities are planned.

During.the past twelve months the university entered into a long term

computer resources management contract with .Systems and Computer

Technology Corporation (SCT);

Computer Seryices Plan

.
A. fiv6=year master plan,for administrative computing has been prepared..

The ,planking effort involvedinterVieWs:With some 135 administrators

repretenting each of the then 62 administrative units_of the university:

-The plan wegs presented using a, "peedS/resourceS" concept: the

'40ivettity ..,needs applications systems and services; resourcos required

;.to prepare and maintain these systems and services are management

staffing,' a physical facility; computing hardware, And coMiting.

operating systems;
-

The plan's outcomes were diVided:into three major outcomes:

o Management Plan
o Operating support Plan
o Applications Development Plan

IL
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Each of the above "sub_ plans" contains background data, current
situational data, a needs analysis and a.set of recommendations. A
coMbination of needs from each of the three areas provided the impetus
for a structure which Would provide both information center and decision
support services.

Newts

The needs which are briefly described in this section.are a result of
trends which exist in both: user communities and in the computing
industry. Users are becoming more literate in co luting and are auso
becoming more involved in computing activities; the industry is
prOducing more powerful general purpose microcomputers and more-
sophisticated batch and query prOdUtEiVity aidS;

At Western Michigan University, these trends haye manifested themselves
in predictable ways. In the user community there is an increasing
dependency on microcomputing__ and a growing need to have a
micro/mainframe link. Users are involved in the use of batch., report
writers and desire a similar tool for real time access to university
data bases. In the data center there is a need for pijoductivity tools,
a better way to support ad hoc reporting requirements; and a more formal
structure for providing user_ education and consulting,on both existing
and future data center products.

Finally there is the need to respond to a growing applications backlbg
A-,multiple year profile of manpower needs versus available manpower
resources will, in almost_every case, clearly demonstrate a need which

- is significantly greater than the available resources. This is_also the
case at Western Michigan University ; The solutions to the dile:Mita are
to either ignore the situation or help the university find alternative
solutions to the problem within the constraints of both limited .dollars
and limited human resources.

These needs are part of a .general evolution to more user centered data
processi,ng,_an_evolutionthat would have been called distributed_ data
processing in the past; The problem is that supporting' this eVOlUtibei
requires unique skills which are typically not available in the user
community and frequently not available in data centers. X

Why an Information/Derision Support Cantor?

The decision to create the center as a solution to the issues described
above was not an obvious one. It was the result of evaluating ,several
alternative solutions and finding each of them lacking in some
significant way.

Simply adding additional programming staff to help reduce the baCklOgS
could have helped_but for two reasons: (1) there was no additional
funding available to hire additional personnel and (2) the needs for

3
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user training and micl-occmputer:support were equally as strong as the

need for traditional systemsdevelopmet support; Clearly, 'aresponse

was needed 'Which: would, saMendw address all of these needs in a

OcmPreheniive way,

Consideration wat:gi'Ven.to a plan wnieh would more closely involve the :
_ _ _

users in the development and roc ssing of their owl? ,reqUests by

teaching ;them the.use:of. a rePOrt-writing language. While the essence

of this solution .was attractive and wasdirected at 'a significant

problem .rea vestiges of past experiences in;this area suggested

caution = In a:.previous drought 'of _programming:. service, several

aggressiv users had begun programing their:',CAATL a pp lications: TYey

soon mowed :beyond producing ri*ort's ands;' were :creatihp intricate

*nformation,SyStems whit were fragile and impossible to

maintain.. Some effort-o provideapOroprAatecontrod and supervision

1...ould have to be:found if thil actiVity_iwere'tObe encouragedragain

It was felt that cOntinding viitht00.,Teren't system._ or providihT a.:

minimal effort response due toladCof'resouraILwouldjem*:irdite: data,
processing's- :credibility, and daMageLcurrent77410 _fUture 'development'

: plans.' It' was aito'ovious:that While some demandt-.for. application,
systems could be delayed.the:userneeSd in the ardev..,Of ad hoC reporting
and microcomputing support would have to be addressed immediately

_ . . .

.

The oncept coordinated effort Wh ch would'astist users to become
more =selfof icient, and''whichild provide additional support to"

several areas' hot addreised by-the tra itio!?al applications development' -

-procest seemed- to-'incorporate the_gpod points of all the: aiternatites..

ThiS effort would be designed to maximize the effect On the users -needs

and to minimize- the.: impact on the data processing :staff. User,

ed cation,' consulting,' fiicrocOmputing AAsistance, and support for ad ho

re sting and query would be the areas.of-focus,

The Design of the Center.

The ultimate design of the center was in direct resp9nse to the outcomes

'of the long -range plannThg process. When the list of unmet user needs
was compiled a- group* requests stood out as not requiring traditional

application development . support. When this list: of requests 'was

evaluated three major:'categories of support emerged and ibecaMethe
1*'71mantei-ai elementsi. of the Center's mission. Below are outlined those

three areas and the needs which they encompass.

Education and Consultirig

o Toprovide users with instruction in the effective and
eff1000t use of'the data processing resource.

o To proVTde a resource for resolving prObleMS thatusers
experience with applications;

S





Decision Support,

(7, To provide users with the'tools'toaccess and explore
their data in their own way.. .

-
o To provide efficient response to ad hocuser requests

for reports and informatiOn.:

Witrocomputing Support

o:TO assist users in defining the'applicability of a
microcomputer in their environment.

o To support users wishing to,establish.micro-to-mainframe
communications.

Planning for the irtter

125

s a pi of project, it's resources are intentionally
limited to the support Of it's immediate first year goals. Future
budget and ,resource allocations will depend upon the success of the
pilot project.

Three full-time staff are assigned to the Center. They were chosen
based on their skills and experiences related to the identified mission
of the Center:and on their demonstrated ability to work well with users;
The manager has significant_ microcomputer, user_training and systems
analysis experience as well as a knowledge of the local report writer
software. The two information specialists have individual Strengths.
One has considerable experience-with systems analysis and user training
and the other has operations experience and expert knowledge of the
report writer software. One of the implied project 9oals is to cross -.
train all of the Center staff to a level of carrpstence in'each of the
other staff member's strengths.

Hardware support for the Center initially consisted of existing
terminals for each of the staff. Three microcomputers were subsequently
added.

Mainframe software which is directly related to the. Decision Support
activities of the Center areEASYTRIEVE, DOCUMENT COMPOSITION FACILITY,
SAS, and MANTIS. Microcomputer software consists of WORDSTAR, MULTIPLAN,
dBASE II, and commUnications.software. Additional software in the form
of videotape and diskette-based training courses,. are available as self-
instructional aids. \

Physical space for the center currently consists of staf -f offices for
individual_ instruction and consulting, .. a video room for yiewing tapes
and a conference rocm_for group sessions. The entire data procesding
center is schedUled for remodeling work in the near future. In the
remodeling plans are a dedicated user training and deMOnstration area, .a
library, and local conference facilities.
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Familiarity with,syetetededUrity and privacy of information policies:id

essential kit all of the Center staff. As more users are given access

to the computing system to prodUce thek own reports and querys it is

the Center's responsibility to ensure that the proper authorizations

have been secured by the users; Also, with the increasing frequency of

microcomputer users wanting to transfer files between their machine and

the host, the Center personnel must promote polity and'edUcate users to

ensure data kntegrity in all prOdUCtion"systems:

JustifitatiOn for the resources allocated to the Center Will

evaluated over this pilot period baled on the Center's ability- to

prOvide improvedsupportt0 users in non -traditional areas, reductions

of existing Joackloge of user requests, and expanded support for

microcOmputing; Specific goals are ai folloWli
_

o TO_redime the number of user-training hours -by coordinating

.11 M.

o To reduce the backlog of user report- writer requests by

encouraging, training, and supporting users to be more

self- sufficient in this area
o TO educate users in the use of appropriate software tools

to augment their decision-Making activities: _
o TO provide a comprehensive resource for micr000mputing

support.

Implementing the Center

The literature available ich diecUtded implementing this type of

facility offered same sage: ice OD SLOWLY,'In order to maximize the

probability_ of success the initial service offerings were liMited to

thoed dkille that the staff had already mastered. USer areas where the

Center' couldhaye.the most "mpact in the shortest;amCunt of time. were

targetech;

While the Center and it's activities areOpehly discUisedi it is not

being activelypromoted_to the user Obftmunity, Th experiences so far

have been that W5rd-Of-mouth referral has provi a worklOad that

barely allows time for planning and evaluation.

Below is a brief. list of the major ACOOmpIishments-to-date:

Education and Consulting'

o A series of seminars ,are being Offered:throughout the .year.

.They cover data procetding_SetviCeSENSYTRIME4 and

manegingDPinthe user area.. ema:

CCOSuiting'and referral commUnications are being

restructured.
A video_library haS'been established for educiAional

materials.
O User profiles are being developed to aid in information

and news distribution.
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Decision Support

2

o Several Users have been given on-line report writer__
capability on a trial basis= This was previously all
batch.

o The MANTIS productivity aici has been used to generate
CICS data entry, browse, -and query applications for
systems which needed to be developed quicXly;

o A specialized download capability was developed fora
microcomputer application in the accounting department.

Microcomputer Support

o Staff MeMbers are all learning to use the microcomputers'
so that they can provide user emonstrations.

-

to purchase a microcomputer.
o Diskette-based self-instrWrional products are ;41able

wofor spreadsheet, rdprocessing, and data manag t

products.

EValuation-

'It should 6e no surpriSe that users at the University like the concept
of _an information/decision support ce ter. The center is designed to, __

_4,-provide- a great deal. more education, consulting,, and _non=
technical.interaction with the computing center than in the past.. It -is
a service oriented_concept; responsive to the_kinds of things that users
want and need to do; and to bOth industry wide and university specific.
trends.

A formal. evaluation hai-not been conducted. However, a number' of
speCific-casesexist within the University where the center has clearly.
accoapillShed:;its.misSion The accosplishments outlined in the previous
section are indicatiVe'of the types_of_activities in which the' center
has been and will continue to be involved.

The center's experienceS to date suggest that one item-be added to the
liSt of things to be planned_for_when an organization is deVeloping: a,
center; No matter416wmuch effort:ligoesan to-planning- for workload

.

requirements and staff-resources: it would appear that workldod growth
for the center is- relatively unPredictable. = A partial solution to this
probin is to return to the. technique of wenaging_user expectation, and,
of rse, the,best-time to begin this process is during the planning
period. See the Planning section of this paper for the remainder of

.

the items to be considered when planning

Several problems exist; Any assumptions that were made relative to user-
needS remaining confined to 'the center's skill set or to the product
endorsed by the center were _incorrect. Control' and response to
divergent needs has lten and will continue to be a problem. The idea

1
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_

behind having an ".part" in report writers was_that this individual

would provide decision support services -by adtUally preparing a limited

number of reports and spend the raainder ofJhis time educating tho

users to prepare their OWh; The opposite has happened. : A final

problem, SiMilat to that faced by a user services group in an academic

:cOMOUting center; is that of managing the situation where some users

require a great deal of support while others are so adVanced that they

desire more access to the host and to data bases than the computing

center is prepared to provide.

This paper concludes witiva feW remarks about the 'Juture. Experiences

to date have confirmed that a combined information and decision support ,

center is a viable ,component of the computing _Services at the

-university_._ The service will continue to grow the issues of control

and manag
14 e; Qt

the growth will remain as the most difficult to

St ing is and will remainresolve. -St a problem -- alternative solo s

such as lave aging user groups anti /or the skills of other compute

center employees will have to be fOUnd.
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CONCEPTUAL DES!

OF THE INFORMATION/DECISION- 4,

SUPPORT CENTER

Education and Consulting
*Computer- literacy education
*Consulting
*Existing applications education
Distributed data entry

Decis!on Support
*ad hoc reporting
*Faster applications development
ad hoc .query

MiorodorripUting Support,
General support

MicroiNiainframe link

o
EDUCATION

'AND CONSULTING

DEC IS ION

SUPPORT

MICROCOMPUTIl G
SUPPORT
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STRATEGIC CHOICES FOR DATA COMMUNICATIONS SYSTEMS
1

Robert Arns and Patricia A; Urban
(

The University of Vermont

Burlington, Vermont

Abstract: Colleges and-universities_have a responsibility and an
opportunitp to bring the power Of_informationtechnologies_to each.
Student; staff; and faculty member in order that each may yearn
more_rapidly and be more_efficient and affective. 'is implies an .

intelligentworkstation for each for computation; word' processing,
and re'cora.keeaing'as well as for such applications -as simulation
and computer based_ learning. .These workstations will also
sionally have a-new for access; via a.datenetwOrk; to a more
powerful processor,.or specialized_ software, or:central data sets;
or Sophisticated output devices; or for communication with other !,

workstations of with remote' networks.;
.

,

Isues.arising'in determining how to develdp dataCommuniVititing
system to respond to these needs include: technical requitelpients
(transmission rates,- traffic capacity; network topologyi.awitching
tchitecture, 'communications protocols, and_gatewaytto other net7
rks); cost (and how to fund such a system); implications for

c Ordinationland (dOcentralization of hardware and software
0, selection and acquisition; deciding when to.create a data network
-(avoiding commitment-to obsolete or limiting technology); data

.

securityi"information,iniegrit3r4 and organizational development
.4'7 The various stratekic choices .that,appear tobeJavailable are

described RePiacementtofa telephone,syStem'with an integrated;
hie' performance dataand'Voice Communication system prOVidea an -

occaslion for establishment of campus data communications capabili7
ty, the specific strategic choices inherentAm this example are

':.presented.
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With informatiod_technology.penetrating_eVery aspect of campus activities,

it seems appropriate for .each college and university tb-aSIChOW far this

revolution will'go; and to examine what ought to be done and how soorv;

Closure of the planning process has eluded most of us, hoWeVer,beCause of

the rapid development of technologyand the rapid evolution of aptitudes
and attitudeSWith regard La the- computer.

._ ,
... _

At the UniVeraity_ofy9kmorit, central administrative computing tOrentIy_:_

uses an IBM 4341 rilaiiiffk10T;- accessible through 160_terminals; ana;a small

bUt growing number of IBM PC workstations, Central academic computing uses

a DEC_2000 mainframeandasHarris 800 minipomputer; with 275 terminals, and

a small but growing number of DEC Rainbow workstations.' There is, in addi-

tioni,en array of laboratory minic6mputers; office word procefaorsi. and

individually -owned personal computerS,

Access' to a computer, is ,already a_ necessity for all students and faculty-in

'cert'ain diScipiinea. We- ahticipatd that within three. years each student :in

engineering_and 'business administration Will be:required to haVe_a peAonal
computer-and that all other students; all faculty, and many staff members

will require access to computing_resourceS. For most students, faculty,

and staff members, the microcomputer(MC) will be the preferred instrument;

word processing; personai_recordkeeping,:and most computations. can, be

accomplished locally; .:But indiviOual MC_work;tationa will also occa-

sionally have a need for*ccess; via a'data communications network,:to a=

more powerful procesSdri-or, speCialized software, or Siiphisticatedoutplit

devices; or central to sets, or for communication with Other ate-

titing or withtemote networks .__'This aspect of campus computing -T the ._

development of a local area network (LAN) to_tie MCs together and to other

computing 'resources -- requires fko,number of choices about what form the LAN

will take.and how to bring it int being; and has other implications for

campus inforMation technologies. .

NETWORK DESIGN CONSIDERATIONS

Communications technolOgy is changing rapidly and consideration of the LAN

presents various, often controversial.; technical alternatiVeS. The exam-.

ination of_technical alternatives must be tempered with practical consider='..

ations such as the applications to be Supportedi_the deViCeS to be

interconnected; the physical charactetisties_of the site, and the'resources

and long -range plans- ofthe_organization. _These issues must then be trans-

lated into technical_specifications as a basis_for_ analyzing the various

alternatives aking_fiveiimportant dimensions: 'reliability; convenience,

effiCiencyi cost-effectiveness, and security.

The reliability of a network is the degree of uninterrupted, error-free ser-

vice it provides. Routing,:_cohestion control; and flow control algorithms

are major factors as is the cost Of providing backup equipment and alter-

nate transmission paths. A critical factor in the'design of a network is

the convenience with which it can be_ used._ The physical interface must 1)6'1

simple' nd.straightforward-so that'access to the network can be established

with a minimum of effort. Also, networks are used by persons with_all lev7.

elsoftechnital_ aptitude; ease of use may be critical to -A tWork's suc-

cess. _Efficiency considerations'mandate that the LAN be cap le of

operatihg with low link overhead by MiniMiZing_that. -f the trans -

itted message which is control information forfacilitatin communication

etween computers.- Cost effeCtiveriesinero4Ces issues su-- as instaIla-_

tion costj ease of maintenance, and technological lifetime. Security is of

prime importance; since no network can be absolutely secure; security. fea-

tures of hardWare and .software are an issue from the outset.
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NETWORK CLASSIFICATIONS

Local area networks are classified according to the .folowing character-
istics:

by medium (broadband cable, baseband cable, twisted pairs, fiber
optic cable);
by topology (star, ring, bus);
by access methods
by switching technology (circuit, message, packet); and
by organization and control (centralized; decentralizedi dis-
tributed) ;

NETWORK MEDIA: 'The standard transmisSion.medium fox tranditional ('ana_
log) telephone services is twisted pair topper wire: Two twisted pairs of
copper wire also form the basis of the digital PBXs whichoompete with
coaxial cable based networks for some LAN _applications. Since -aratt of
64'000 bps is required for transmission 'of digitized voice, this bandwidth,
significantly higher than that of analog voice grade lines; also becomes
available for transmitting data. After adding control information to the
data Stream, theavailable data rate is approximately-56 Kbps in most cas-
es. This data rate is -still unsuitable for handling file transfer applica-
tions which require transmission speeds in the 10 Mbps range.

By intorporatihgpacket-switching techniques into conventional circuit-
switched,PBX designs, copper wire is capable -of supporting the high traffic
applications which have been previously found only in coaxial cable based
networks. For example; current PBX technology can support 8;000 data sta-,
tions operating in non-blocking mode at 64 Kbps each, producing an aggre-
gate transmission capacity of 512 Mbps.

NOn-PBX n local area networks can also use twisted pairs; one such example
is_IBM's planned use of a token-passing ring which, operates on twisted
pairs with transmission speeds on the order of 4 Mbps.

Coaxial cable networks are used for digital applications requiring high
bandwidth. A baseband coaxial cable utilizes a single information channel
shared by many users (broadcast channel) utilizing time division multiple
access (TDMALtechniques. Current transmission rates are in the 10 Mbps
range. A broadband coaxial cable utilizes multiple channels over Which
information is multiplexed using any combiriation of_TDM__(time division mul-
tiplexing) and FDM _(frequency division multiplexing). Broadband networks

f take advantage of the large'bandwidth_i__350_million Hertz (megahertz)4 found
-in cable television (CATV)_systems. Data transmission rates in the hundred
thousand megabit pet_second range are possible. Because of-the utilization
.of multiple high-speed channels, both analog and digital transmission can
be accommodated.

.

Fiber optic cable has bandwidth sufficient to transmit data at 1014 bits
per second. Current technology supports data rates in the 100 Mbps range;
giber optic cablerhas_a_major advantage over' oaxial cable and,twisted
pairs in that it is dielectric, i.e., it is i sensitive to electromagnetic
interference.

NETWORK TOPOLOGY refers to the geometric pattern formed by the phys-
ical components of the network; A network node is a computer whose
primary function is to switch dfta; a link is the physicalconneotion
between any. two nodes, more commonly called the communications channel.
path is the logical connection between any two nodes; A_computer whose
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primary job is_ 'computing ; rather than switching, is a host: Given this

terminology, three widely implemented topologies will be examined: the:

star, the ring, and the bus.

The bus network consts _of cable (the "bba") to which stations -are..

1...\\.

attached,by cable taps:- Signals from _the station emanate in both_
direction's (thereby requ'ring a full-dhpaek medium) reaching every other

station- n the network. Decentralized control (lack of a master control-

ler) o ides for autonomous entry into the network.. This; together' with
the f ct that the nodes of a bus do.no routing; account:for the very high

Jen biIity of a bus network.
- .

A ring netNork; a suitable topology for a simplex medium ("transmitting in

one direction only), cons -fists of_a circular chain of signal repeaters with

cable links between repedtera. StatiOna communicate by launching messages
into the ring via the repeaters which relay the messages_ around the ring_to

their destinations. Since the ring network; like the bus utilizes a c6T-

mon transmission medium; the advantages are similar: full connectivity,

broadcasting decehtrAlited control. The nodes, of .a rihg_do simple_routing
in that a node must decide whether to pass a message to the next station or

to keep it.

The star network consists of a center or "hub" to which all satioria_are__
attached like the spokes, of a wheel.. Advantages of thestar topology are:
easy routihg, since the hub knows -the path to fhe other ijbdeSi _good securi-

ty; because all access is controlled through a central point; and the;abil-
ity to assign pribrity to selected_ nodes. The major disadvantage_ is that

the operation of the entitehetWotk is'dependent'onthe reliability of the

central switch.

The busiand_the.ring are characteristic Of the distributed designs of cur-
rent coaxial table baSed LANs. The star is_ characteristic of centralized
local networks and-long-distande networks where the Objective islko prov,ide
terminal access to a central host:

NETWORK ACCESS: The most pervasive methodjor sharing a network Medi=

um is time division.muitipleaccess fTDMA); ;three widely used techniques

for controlling access -to a -common, channel-on a 7timeshaied basis are: res-

ervation; polling; and contentionscheM6S.

In reservation schemesi_chdhneltiMe is allocated accordihg_to_a predeter-4

mined schedule. Each station has a time slot on the channel whether or not
it has information to send.

In polling schemes, a master network controller anocates_dhannel time-on a
request basis; _Even when stations are idle,.thd controller continuously a

polls stations for requetts for channel- access. Polling schemea_haVe the
.advantage of allowing the master controllet to allocate :channel usage _

equally dr to give priority to a particular station. Polling is used in

point-to-point_ .networks.-

In contention hemes, stations compete for channeL.accessundetrulps.thet
ensure.orderly nd equitable access. One method Utilii6S,A tokeq, a bit_;_
pattern which t eVelt on the medium; to control 'access to the mediUM. If

a node does no require access to the channel it allows the token to pass.

If the node h a message to send.; it takes the, token, transmits the mes-

sage_sage a d eatet the_token at the end of the message. "x is

particularly_ suitable to.rang topologies but tan also beMOdified for use

with the bus design. Token ring access schemes are sometimes referred to
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as:"distributerlipolling"-techniqUessifict the node initiates the actibn in_
--transmitting thifihestage

A_popular contention protocol- developed by Xerox Corporation_for-Aise With
thebua_topology is,called'carrier_Sense multiple access with collision
detection (CSMA/CD). In thit scheme, a_ station must listen to see if
thereia_traffic on the channel befOre attempting to send a message. If
traffic exists; the statiOnMutt_WAit, When the channel is clear, two sta-
tions -which have been waiting-may send messages Simultaneoutly and their
messages may collide. If denial-On occurs, both stations must cease trahg-
mitting and try to retransmit at a later time.

Time diViSioh Schemes are:not the -only method for sharing. ;access to a com-
mbn medium__Bus topologies can Alto utilize frequency dilsion multiplex-,
ing on broadband media._ Stations that communicate at different frequencies
can thus use the channel simultaneously.4
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SWITCHING .TECHNOLOGIES: Telephone Systems, whether analog Or dik
ital; utilize Circuit swit8hing technology which requires that a complete
loop (circuit). be established prior tothe start of communication. it
loop -then remains dedicated to the communication for_!the_duration the
session Circuit Wit-chink is_optim8pfor voice communications whe-e paut-
s_are_infrequent and delays cannot be:tolerated;however, it is ineffi-

qient for most data communications since the channel is not being used when
nothing is being transmitted.

Message switching techhol.&_,.0ed in message telegram systems, Utilizes a
;collection of physical circuits 4hterconnecte'd by switches that examine
message control fieldt for determining_flowcontrol or 'routing: In this
application; circuits -are no longer dedicated for exclusive use by two sta-
tions: Message switching is more efficient_in its use,ofichannel capacity
andi_since messages_are_stored during periods of:heavyusage, systems need
not be designed to handle peak loads. Message switching, however; can
cause unacceptable delays for real-time users.

Packet switching it. an adaptation -of imessage switching An.whiCh messages
are broken up into blocks called "packets ". Each packet has control infor-
mation _associated with it so that it_can.be.transmitted across.Lenetwork
irrespective of other packets belongingte_the saMe message.._The delays
and_storage tetttjinherent inmessage switching-are thereby eliminated.
Packetswitching computers are programmed to allocate a packet to the cir-
cult with the least traffic,

Packet switching has been adaptedto loCal_area networks to_handIe the
"bursty" communications that 41aracterize the interactions:between humans
and computers in_a real-time ;interactive environment, Pure packet switch-
ing has thertcoMingt in high data_flow environments because of overhead
(routing information,-on;each packet) and because of the delay in'arrival
time of packets_An the same-Message.

-

Stead flow communications Ate common two.compuOrs are_directly con-
nected to transfer digitized voice, files, or v,ideoftiforkatiOni*Oircuit
switching has significant advantages in these_enyirotmedti. Local-area
networkg- pre.UtUally packet.7sWitchedj occasionally circuit-Witehedi but
never mgsGsage-switched; .As.7computer and Communications technologies meirge,hybrid formg of circuit switching anpaCket switching will evolVe to kite
lize the best features of both;

133



136

ORGAN17ATION AND CONTROL: Centralized networks_are usually star

topOlOgidS which require a dedicated (point-to-point) link to e4oh:device

on the network because there-1.S no switching outside themater'Controller.
Star networks are usually'found in terminal-to=hostapplications and small-

er netWorkA'where the functions of theswitch_(node)_and the_host are resi-

dent in the same computer; In a decentralized network,AWitCting also

occurs in one or more indepetident nodes. Thd_distinction between a cell-

tralized and a decentralized network is oneof organization only; although
.switching is distributed to the nodes; controlis exercised by the_central

controller. The advantage.of the decentralized organization is that some__

form_of alternatiVe routing may be established butnot every path is dupli-

,Cated: A fully_ distributed,netWOrk jmp_lies the existence of at Ieast_two
distinctpaths between every pair of nodeg*.._ In_fully distributed networks,

control, as_well as organization; is diStribUted to the nodes. Each node

has the ability, baSed on a predetermined_routing algoriihmi to switch

-between links; algorithms are usually optimized for the most efficient use

of resources.

NETWORK PROTOCOLS

The Open Systems IntereonnectiOnJOSI) model from the_international Stand-

ards Organization usoyi posits a seven7layer approach to network design

which facilitates the interconnection of_networks that are specific to a

vendor or an application. ,The purpose of each layer is to offer certain
services to the higher layers, without._the higher layers having_to_knOW the
details of the way in which those 'services are implemented: Communications

with other layers within the same_host are called interfaces. Rules and

conventions for communication with the,cOtresponding layer in another host

are called protocols:: in reality. no -actual communication takes place

between layers; instead infOrMatiOn is passed down through the layers to

the bottom (physical)_Iayer for actual trahsMission. The set of layers and

protocols comprises the network architecture.

The physical layer (layer 1) is concerned with the electrical and proce-

dural_characteristics of transmitting bits over a physical medtum. The

data link layer (layer 2) is concerned with insuring error-free data trans,

mission In polled networks, link level protocols; such as IBM's SOLO and

ISO'S HDLC, are used to establish rules for framing and error correction

for synchronous transmission In. local area networks; the polling proto-
colS-of point-to-point networks are replaced_by_packetbroadeasting tech7

niques. Carrier sense protocols used with_bus topologies include collision

detection protocols; collision -free protocols and limited - contention proto-

cols._ Protded1S'USed with ring LANs include token-passing, contention pro-

tocoIs; and slotted ring protocelS.

The 'network layer ,(layer 3) determines; (1) how packetS are routed
,through the network;_ (2) what happens if congestion occurs; and (3), the

nature of the interfaCe of the subnet (layers_I And 2) with the host. In

the case of local networks; there is no network layer since packet routing

is not performed. Consideration must still be given; however, to interfac-

ing the_subnet with the host.

The transportJayer (.layer 4) is "the level at which host-to-host communi-_

cation is performed; Its function is to pass data correctly between the'_

session layer and the network layer. To accomplish this; it may establish

one network connection; many network connections, or multiplex high_volume

data over_a single netWorktonnoction; Functions of the transport layer
include naming and addressing; connection eStablishment,.buffering; flow

control, multiplexing, and error recovery.
1



Tht session layer (layer Sy is the user's interface with the network. The
session layer_ establishes the connection and manages the dialogue :between.
two users. The session layer may fide application - oriented functions to'the
function. stpplied_by the transport layer such as identifitatiOn of tigers,
chetkpoititing, and sh recovery. The presentation layer (layer -6) per-1%4

forma functions that a requested often enough to Warrant gener.A1 sol-
utions, for example, en yption, code conversioniand format conversion -and
file transfer protocols; User programs comprise the application layer (lap
er 7). Issues which are relevant to this layer are distributed database
systems and network oper ting systems.

A local Area network__ implements only the first three layers 6f-the OSI
model; TI older PBX circuit- switched designs were relatively easy to
iiiinlementipecause they utilize_only the_first two layers of the OSI model;
however; those PBX products whidh'provide fOr high ;Speed transMissioi
throUgh shared medium access also reach the third flayer.

1

The CCITT (Comite Consultatif Internationale de Telegraphique et Telepho7
-nique, a_UN subcommittee) has developed international standards for layers
1, 2, and 3 of an interlink protocol for access to public packet-switched
networks. These standards are colleCtively referred to as X:25 The first
layer, the physical layer, is defined by the X.21_standard_feranalog and
digital transmission;-the second layer utilizes the CCITT-deVelOped
full- duplex Link Ateess Protocol (LAP); and the third_or network layer pro-
vides for packet_assedbly; routing, and virtual circuit, management. The
X.25 standard and its extensions the X.75 standard for establishing a vir-
tual circuit across multiple networks; may provide a strategy for tying
LANs together using a backbone X.25 network. There appear to be practical;
problems, however; and the third_:generation digital PBX with high-speed
data switching may be a more Viable alternative for the interconnection of
diaper-Ate LANS. The PBX can be the single- point -of cbmmunications control
within_an organization providing for the flekibility of access from--any
voice/data port and the integration of multi-vendor environments. Two
implementations_of this concept are possible: (1) the PBX MAY be the
bAckbOne,proVidinggateways for the interconnection of:diverse LANs; or
'(2) the PBX itself may support :a LAN architecture of its own, providing
high-speed access to data'stations on the'switch as well;as providing gate-
ways to other LANs.

.

;DATA, SECURITY AND ORGANIZATIONAL DEVELOPMENT

Returning -to the specific cage of a university enViXOnMentthe%idecision to
create a LAN carries both opportunities and risks. Data Security--- main-
taining data sets; software; and intellectual property freefroM unauthor-
ized alteration or copying -- is a matter of concern because of the_
critical nature of information residing.on'hosts; .F0.1es such aa'the atU-
dent.data,base; the-accounting and payroll'files_, the library catalog; stu
dent papersiVresearch dateiand.faculty_manuscripts_will be accessible
through_the N. The potential exists for fraUd, theft, academic dishoneg
ty, accidental erasure, etc.

A second area of potential problems, involving information Intogrity
assuring that information derived -using ifistitutionaLdata sets is an :accu-
rate and precise representation of the 071enbuienon it seekSto represent
arises because the new 'information technologies Are intrinsically personal
and individual; These i'echnologiea can be expected to favor decentralir_,7
nation of power and authority. Decision makers throughOut the organization_:
will: have timely and easy aCcess to-what we havetraditionally thought of
as institutional data. Quite justifiably; they will.want to Use these data
themselves; locally; to make-better decisions otte-influence the decisions
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of_otherS:: .Tlity will_want tooconvert tdata.o information anand' displa the

-. resultsTof;-various CaleUlations; projeetions;_ratioa; and trenda. Because

each will apprOach the conversion process with a particular set of skills,
fissumptionsdefinitionS, and biases; the information produced will be of

'varying quality; thereiis_considerable risk that decision makers will be

misled or wil.l.miSlead others:

SenSitive_data.Seta Can-be protected toAn acceptable degree by,',.yarious

measures that limit_access to authorizedpersons. _Although th4e,tech-

niques are reaSehably,well understood; most host systems in academic insti-

tutions are not adequately protected to withstand_the added risk of

connection to a LAN. Security_ safeguards should be'deVeltiped;inparalIel
with development of the LAN ande subject to continuing audit-And evolu-

tiOn.
- ,

_ _ _

The threat in information integrity -- and the implied threat to- soundness

of managemet suggeStsthe need for educational programs, technical sup-

port.Of lbOal'ebmputingandrecognition that things can,and should be done

ltfferently'in adiStribUted environment than has been the 60e'in_an era

OT centralized computing Administrators will need to .learn-non-proCedural

languages to facilitate the conversion of data to inforthatiOn.

Tht_new_inforMatiOn technologies and-the creation of a LAN imply that all.

students, staff; and faculty_should_aCquire certain computing skills:

Overall, it-,Will not be necessary ordesirable that each person learn.a

programming:language. Werun_therisk of steering more students toward ,

high.teehnOTOgy careers than can_ possibly_be accommodated :: However; the :

information teChnologieS,' including suchthings as videodiae, ShOuld be
strahgedr forbidding to no educated person.

FacUlty who wish to use informationtechnolOgios effectively in their_

instruction will need an entirely_different set oflakilla Which encompass

the nature of learning, the use of computers in the_learning procesa, and

the various clays in which computer-based learning differs from traditional

classroom learning.

Every student, facultY member, and staff person will need a new perspective

on their tasks. Thesoeiological_implicatiOnS of the, information techno16-,

gies in ourorganiZations_arejikely to be greater -than We'ean,hope to

foresee. Most institutionsbave begun. to develop, -the educational and

intervention programs needed;_butfthe widespread-11Se of the MCs a3rd _their_

interconnection via aj4AN will:require attention to organizational deVelbP7.

ment at a level that most of us have not begun to contemplate, plan; or

implement.

IMPLEMENTATION CHOICES

It is tempting_to:delay the implementation ofthese_changes because the

technology Will become faster; or cheaper br:_to wait ,for others to make

the mistakes. Many Ahstitutions will Wait-too long; the technology_will

always be improving and getting cheaperthe rate at which young people_.

are adopting the MCMaltea it imperativdthat_we bring inforffiatiOn technO10'

gies promptly to'center stage. _-_e integration of theMCimplies the

establishment of LAN'and the attendant adjustments in-thtWay. wecontinct

our activities..

The technologies are expensive_and complicated; seemingly beyond the means

of most colleges and universities. The_costs include the network medium

(wiring the campus),_ the switching' echnology; and software and maintenance

as well as the increased demcihd for central computing services, applies-
.
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tions systems (e.g.; library automation).; workstations for faculty;, staff;
and administratois, and educational and organizational development pro-
grams.

There is also a significant risk:that:a_particular set, of:technological
:

bistrategies will prove to be limiting before the investment has run its']:
course-. Under these circumstances 7- high investment required in a time of
financial constraint for uncertain benefit -- the-wisest choices aeb those
that'hold-tosts down; use multiple funding sources; and limit technological'
risk:

Given these conditions; the University of VerMont has adopted the following
strategies and policies:

. (1)c Acquisition of- MCs or workstaeions is. funded locally; i.e.; there_is
no central_funding. _ Most departments have found the means throUgh
regular budgets or from!grants and'contradts; many faculty have Bought
MCs with personal fuhds.

(2) Central technical support; repair service; and discount purch'aSe plans
are provided for two types of MC. These workstations currently have
preferential access to dentrAl computing services.

, .

(3) Portions of centralized delkelopMeht resources are being redistributed
to provide'qonsulting suppOrt and training for persons in user offices
in the use of.non7procedural -spplications development tools.

(4) All hardware and soSitware acquisition is subject to central approval;
Units are advised concerning the advantages and disadvantages of vari-
ous options in terms of quality_of the product; central support; ease
of integration with other systebs; maintenance; and service.

-Or

(5) Issues of data stpyrityland information_i4egrity.are being addressed
through control ofaccesS to sensitive datl, training"programs; limits
on the form in which inStitutiongl data is releasedj'and through use
of a chargebadk system;to decrease frivolous use.

(6) In certain disipIlnes;_students, will be'en3ected4tO buy their own MC,.
when theyenter. Oe.will develop insuranch.i. maintenance plans; and.%:,,'
financial aidarrangements"before this requitement is implemeripid.

(7) A library system igbeing.developed that provides catang access
through terminals or workstations' anywhere on campus (including_dormi
tory,rooms) thrOugh th9 LAN. The totak Lost of the library system;

_about 2 million .51%ier four years, wil.be sought through gifts and
grants.

!(8) We haves h Plannin& for upgradins r central academic and adminis-
trative c ,:_mifinframes to meet!'t eindreased.demand.'

'' I 4' .4 _

We expect, to hand 1 cif.the foregoing within available resources: That
leaves .the 17.4N;_a 1.t1Mil1iondollifv, investment, that we could not handle
if it were not fo 0 set of,fortuitf8us circumstances.

..,

INTEGRATED VOlee' AND DATA COMMUNrdATIONS

The fortu4tOUS circumstancgs:are-the_announcement of third- generation
incegratedvoiceoind.date.switches coincident with the breakup of AT&T.
The latter_promfges to result in'escalating telephone charges for all of
our instifht4s'andAnstant obsolescence fox those served by Centrex
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eic:cliange$".,: The former provides -an opportunity to repl,aCe-a telephone' net-

work oWnei&by the.Bellsystem_with:a LAN which will. serve most rata commu-

nications
.,_

hitatitnis heeds and provide,bettertelephone,service, "'- ,

A third generation digital_PBX.has three basic characteristics:
tributed architecture, employing coaxial cable or fiberoptics to connect

the central switch with_the node§ in_order_to support-high-volume coMmuni7
:cations; (2) _-integrated voice and data'transmission; and (3), a-non-blOtk-
ing'configutation; permitting all ports to be connected on a fully-avail-

'abie basis. . _

'-ln:conai,dering this approach to establishment °Ca LAN, we set the follOW-7

iOt;q1lajor.technical requireMentg;.

(1) Simultaneousioe And daeiltrarsmissiort'aiOt ".t.e supported without
tedUttion'Of.p6it capacity br. reductiori.ioOvetfallperformante:

. .

-(2) The data switchmua ot_becapable of replacing the Gandalf.PACX data "_

switching :systeal used iniont Academic Computing Center and the network
Of leaSed'linds'and_coaxia4_cable used to support retbre comnigni- n
cations with our Office,of Administrative Computing.

.

(1). Te-dataSWitth should provide for integration of the-,dataLcommUni-
cations environments of the campus._ ;This includes accommadation..df_
the communications protocols in use and protocol conversion to facili-

L

tate access to any host from.any campus terminal or workstation'.
1

(4) The data switch* mastJbe_capable of supporting-reasonable expectations

Of growth, in terms -of number 'of connections (terminala, workstations)
and increased tragfic volumes associated-with the eventual;accommo-
dation of a MC for each student and faculty member.

(5)- Mandatory support of transmission speeds of 19.2 kbps asynchronous and

56 Kbps synchtonOus._

(6) Mandatory support of transmission speeds up_tow10 Mbps for

host-to 7hostcoodmunications.and for 'downloading" of data files to
WOrkstations--fwithoik significant impact,on other simultaneous tran-

smissions.

(7) The data switch must permit access to -local as welFaspoblic packet-
swit,ched networks; specifically inclkiding support of the 425 stanti-

aka.
.

(8) The system must be based on a distributed_architecture to permit the
respective frosts to exercise network control_over data traffic for..

purposes of network management.; security, and trouble shooting:

(9). ;The switch manufacturer should be committed to providing a full range

Of system_ enhancements over time; as well as appropriate maintenance
and support of the current system for at least Lfteyears.

We believe that these specifications limit our technological risk to an
acceptable level but;_as an extra precaution, our RFP calls for an extra
pair of:CO-di-dal or. fiber -optic cables -to be installed. between all key cam-

pus bnildings_at the t i-me of_wirinCthecampuS fbt the PBX system. Preaum

ably that would permit some high-speed communications-to take place on an a

broadband or fiber-optic network, independent of the PBX network,: if oeeded

-at some :.later time:
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-1. There'appear,to be two or three third generation Switches that can meet
most -5f these requirements. The gbod news is cost. Although we have not
completedtbe bidding process; it appears that we can establish the LAkand"
haVe abetter:te,lephone,system for abodeWhat it would have cost us to con- .

'tinue'tne obsolete 'Cdhtrex service: The project calls for data connections
in 1700 offices 0500 telephonesyand data ports/phones in 2000 residence

$

hall rooms,_

(

The initial capital cost is expected_to be in the $8 million
to $10 mil on range, including physical plant and contingency.allowance.
Bonding ov a .ten7year period, network access; startup costs; admpais-
trationi power, and maintenance must be added to the initial capital cost;
the grand total; over the ten-year period; amounts to about what we would
expect to pay for our current inadequate telephone service over that
period; We will -own the system_at the end_of ten years and; while:it is
likely that'we will want to replace, the switching system at that time, the
wiring'a4pf physical plant portion should have an extended life.

S.00NIARle: We believe that universities. should not postpone the estab-
.!4iShmen of a LAN to serve existing data communications needs and to inter-

, connect: the groWing number-bf MCs. Although the costs, risks (of
technological obsolescence, and to data security and information integri-
ty), and organizatiohal development requirements are:hot insignificant; we
helieVe that-the combination of a third-generation, high-performance, inte-
grated voice and'data communications system -with ancillary broadband br
fiber-bptic cabling will prgvide the capability needed for a ten-year peri-
od and can be funded for what it would cost to maintain current telephone
service alone.
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0

Whilg it is difficult : in ariy rapidly changing
environment to predict five years into the future, it
is possible to detect _trends_ and ektrapoIate their

2 effect' on the'organization..... Much of the technology
that .wi.11 be commerciapy vailable in the future
already,exist-s in_experinient form today.- With proper Ilk

research and intelligence, it 4s possibleto make_ a
reasonable estimate of the,trends within the planning
horizon. As a. part of a long range information systems
planning effort, an assessment of the impact of
technology on the organizaekon was developed. .This 4
paper shows the trends identified and suggests;the
anticipated impact on the University of- Miami.
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A

INTRODUCTION

The University of Miami is a prNstek independent* nonsectarian
university which was chartered in:1925.as:a nonprofit institution-'
of__ learhing*_ Witise_:,:policiet. are established by a

belf=perpetuating Board Df Trusteesi he University. serves
approximately 20,000 credit and non=credit. students each year;
The Information Systems _Si_ Planning _organization supplies the
information* services _andfacilities needed by the University to
support its institutional objectives* .;alongwith_Providing staff
support to the President _as _the chief_ Iplanning_ The:'

following are the Information Systems &,Planning organiiitionis
major objectivet: ,

,

Plan and coordinate_an environment to store and safeguard
the computerized official records of the University

Plani approve; and/or develop the automated applications
necessary to collect, maintain:* anti ditplay computerized
officigl University records

-
Provide planning* consultingi advising* and faCilitating
services to the University_ community for the- acquisition
of Computer bardWare, softwarei.end the development of
procedures

Plan* coordinate* and_approve_the hardware environment to
support pni bity wide computing needs

PcOvide the .produc vironment necessary -to support
the processing of thar d Official records in the

university -wide info ation Architeciture

In October; 1983_ the Univ rsity of Miami.publithed't plan to
address its inforation cyst ms etquirements for the ensuing 5-7.

years; The Long Range Inf ation Systems Plan that regulted

took_fout calendar months and approximately_four_effort-yeartrto
complete; Thia.paper summarizes the Plan'sfindings concerning
technological issues.

TEtENOLOGICAL TRENDS COMPONENTS

order, to At Sett the Overall.: impact -of developments
=2

- 2 -
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technology, it,isnedessary to examine the trends within the
major components that comprise any modern .information aystem.
Th e components are hardware, office automs,tion, systems and

. ,dat _base software, and communications.

IMNDWARETECENOLOGY

The most significant tiend fricompdter.hardware:technology_is
.

the continued reduction in physical dimensions and cost. The
compdter_ industry's astodnding progress_. has made it both
physically and economically-desireable.toplace computer,- hardware
as close as possible:to the human/machine_interface- point. We
now :see:;computers*in watches, televisions electronic organs,
automobiles, microwave ovens and a diverae' spectrum. of other
coasumer goods: Note importantly for infOtmation.proces's-ing,:the'
cost/size reductions have made ibe-personal :workstation a
reality. ai

'I.

__Large_shared aainfram omputers are -becomintspeciiilized_in
the handling of massiVe_da a sharing requirement and soon will
leave the preponderance_. of data _maniptqatiO and interactive
tasks in the realm- of the: minicomputer and microcomputer.
Mainframes .arei of course, also benefitting_ from continued
improvements .n _integrated-circuit.density ''as the processor
becomes lest-and less conspicuous in- "computer rooms of _today,.
Higher densities will also continue to expand: the capacity' of
data storage devices yielding improved; tape.,. disk, and optical
storage? capacities.

. - .

Minicomputers_are more capable than ever before with -_a_ Steady
migration towards_larger word sizes. and ficreased,',speed The
same is true of mitrocOmputers and .pe_aonal computers.' The

.potentipI inarket for these devices is ofifering '..finSncial
incentives for ingenuity which is spurting:an ,exponential growth*.
of technology. The.availability of-significant storage capacity,
such,. as fixed disk on the larger personal.computers, is_showihg
the way:to new horizons in information_ processing. The work
-being done to refitie_ the human/machine in'terface with color
raphicsi touch sensitive screens, voice synthesis-.= and voice
ecognition.WIll help sMall computers to be accepted, -by 'even the
ost, reluctant users; To_further stimulate the 'face towards

i i rmatiomprocessingl all of these qualities
will be available rtable mOdels_which adds another facetto

v.their popularity. .,1

OFFICE_ AUTOMATION

The purpose of office automation is to improve the performaabe
bf-te business operations of an organization. As it has_turned
outi,office aultomation'has been a fascinating. experiment in the
computerizatIon_ of administrative_ record keeping , and document
production taskEr.' However, office IN.automation is. now being

.41
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accepted: air' a _ subset_rof information processing, and_ the

delineations between the two are becoming less and_ 'less clear.

As originally introduced, stand alone wordqpracessihg_units were

.ewed
-
as a boon to ofAice_Oroductivity,even though they did not

EI

4---necessarily improve... Overall_ .business performance; It isheiW ,-
:

--"\ _recognizedthat effective office automation requires the sharing
of repouroeS among both local and institutional users for the

IL: business mission
Thebe_ ;OUrbUed:, more effectively; e

v'- de*ireabiIityof access to larger databases for :basic :standard
41formation_ it forcing offiCe _automation '_and_ information
ptocetSing together in order tq reduce the cost of information

handli-nlr;
..

,
:., .

_
"Sand alone word p arocessinghs become a modern controversy;

___ __

The mos significant contrasts between_personal computing and

word prSc sting have been the rdedicated software used _fo word

_pfocessi g: _arid the customized keyboard_ arrangeMent; Word.'

proceStiAkeyboards and software were designed_in tandem towards
optimized document ProdUCtith activities; A significant movement

awar4 the use of more generalized machinery, -_such as

iicroCamptiters,' for word processing is underway through the _

availability of A ipecialied_dOcument-orented keyboards and '

software_; :lis .a Unique discipline and information architecture
-compopent,i_ office automation will probably be engulfed by

pertOnaland office computerization in general.

--&S,T0-A-±DATA BASE SOFTWARE
..

The rliosE exciting developments in this coMponent are the

continued_' improvements_ being offered'in flexible mainframe: data

e...: software sand application development aids, -_14.ajor,4 software

rces have.teleased powerful software which combines_the.high

ume efficiency,of.a'ttrUttured network with:the_capability of

re ational VieW8 Within the data .base;: . Cullinet't IDMS/R and

IBM't recently announced QB2 are_jutt_two_examples. High level

,4i. languages are _yielding fantastic_ returns_ in :productivity with

online. transaction, queryi w'_and report writer`_ languages. The

pOwer of data base is also available_ on minicomputer and \,i,

microcomputer systems which :it: making,datamamipulation at _this

level extremely cost effective when contrasted with mainframe

costs. ,
,

The : inability to tegtent the institutional data base it .

currently one Of tt*-major obstacles:to the_totallxreffeOtive use

of small computer systems; There IF: ttill,a_need-to physically
locate institutionally:shared data in_jthe centraI..environment

,;even-,though:avplication programs may effectively_ reticle at

straw

,even
tralized'sitet'; There are current_ :developments underway

whic promkse in:allowing th ..creation of a single large
_ .

logical data base which ___`Can_ been physically decentralized

according to tuning parametert-The ith ortance of this

development will ;be to allow the phirSigal and- ogi&al 'networking
i '.. -.

4 -
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0 smaller systems into a single large shared. data environment.
Along these lines,- Ereveral, vendors are offering mainframe
integration software for minicomputers and _microcomputers which
Will. allow Simplified, access for upload and download data
movement tasks.

COMkUMICATTONS
* '

t.iitil.-the poW Asarity of small systems, and recogniling the_;, need-
for an instibOtional shared data base, effective communicatio s
tees 0_

7

more importance than ever before._ The recent *moveme t
toward combinedi voice and data transmis
choicb for fogdayli information architect: This technology alio

b
7

ion is the 'logic 1

the basic communication_Syetem to operate in digital -mode. On
this system, voice is digitized at thetransmittIng InStrume
via a coder/decoder (CODEC) and decoded by the receiving device,
The capacity 'for- providing computer terminal access to th'e
networkat each telephone- installation without_a modbm is opening /
nevillorizons, .in informatidiPsystems:design, Each computer which '.

. .

is connected' to the network becomes- a potential host, whicWCan
allow-more effective' use of computer resources for institutions
With.1-multiple domptitittUlteS.

.

Special intbiAnt networks, such as EDUNET'and Dow Jones, allow
access by su ace:Oars with_-similar , or specialized interests.'.

,477--Other SpeCi : zed networks ataiuseful for meeting, the nee4s:-.2t,,*
those users who require unxiSual".or extremely powerful ccimPutim
:not-available locally. _Wifb4he'availability of electronic inp4
to typesetting.Pguipment,*the transmission of large quantj.ties,-Vf
data for uplOad, download, .and special' -printing, themliwteabed
transmission of video_signalsi and:the proliferation oUcomputing
devices operating at higher speeds is_placing an increasing load

,!''' on .communications facilities., Planning \todar_should4allow for
the':tretenz a upsurgeiin.-braffic anticipated within the-next few

.

*ie., , .

sk!

71%.71,P1. 41...7.a..1...r..maraw!6P+1...ko.war1eAv7:41....7:mgr,,..iwngPor. °PO'

'paving examin d tffe)component technOlogyi 4t iv_iiIlf/Sult to
ring a complete picture into focus; The tendency A .to use one

of the components as abasis for information 'Systems .esign. Ftfor
example,"it may be_ convenient to consider;hardwar as_the basis,
for an overall institutional design, butthis can . misleading.
When considing Mainframe hardware, it -is ficult tp;
contemplate_ multiNe processor configurations whiche ecelvely
form a single unit. The University of Miami has recog_ lied the
need to share infprmdtion among operating units as 'the basis for
design. 'Easld upon anextratooIation of the trendsin each of the

-= 5
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major components: hardware, office automation, systems and __datla

base-software, and .telecommunications, the- University of MiaMi
formUlated a global information processing *oniteoture._ This

overall institutional architectUre, as depicted in the Appendix,
represerits_a three_ tiered approach which is defined_in terms of

the level of sharing required: institutional, lOdal, and

personal.

1--NSTFTUTIO-biAeLEVEL
;:

The cost- effective need'to shake information; services, and

facilities- is the rationale for investment in a_ central

faoility. The central facility forms__the_ 'highest level of

sharing for the University of Miami. Allowing connection' of

minicomputers,. word -processors, personal Computersi and

terminals, the central facility will -.form :_a bridge Of

commonality; The University of- Miami's_ institutional level
facility will remain based upon medium-sized mainfraMe technology
for the forseeable future; Although referred to as "central",
the. facility_ may include more _than_ one _maiiifraMe,_ located

appKspriately: The high volume of infortation_ resident in the
cenEraI facility will be concentrated in a production_oriented
data basekattUCtUre. Control over the integrity of the data.baSe

Will be the responsibility of the Information Systems
organization.. In_contratti the reSponsibility for the contents
of_the data bate'Will be diffused among defined organizational

units. The main data base, voluminous and highly __shared, will

need to be: structured for efficiency. Centrally dpveloped

applications will facilitate routine data base access, enquiry,
and update. other uses of the information will be fostered

through the development:of-software "delivery- SyStems"_ which will
transfer subsets_of information outside' the central data base
environment for further analysis at the user's sl o q

The*rend-in application software hat been towards,streamlining
the system deveiogMent_prOteSs through application generatbrsind
report generators (referred to as fourth generation 'anguagos):;
Theseaids are generallyintegrated With,the data base management
system. The availabilityOf such development aids encourages the
use of innovative design techniques, such as ;piototypin. ; A

prototype.is a model of an application.SysteM *hicb-icanassist
the user in cIarifyingreqUiteMenta before a larg,i,nvestment is

made in the finished; prodtct; UOngthese,"teChniquesk user

involveMent is high, tangiblk_res00 are rapj.do and overall ;-

programming and documenta4ion ettorta,ar'e teduced;.:4

-'r.,-- i_.

All of _tile trendpH,inVechnology and the informailon
requirements of theOnitrerblity.a0 M'aMi emphasize thelteed for an

institutional_ 100i shared faA.lity.. By allowing for

university -wide .'shating of :r infor ation and _ resouXceso the
-UniversityT cap- anticipate much greater,synchrOniZatiOn . of its

operating administrative units. :-

. .

res
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Typically based on minicomputer and microcomputer hardware,
ehared local - systems''are characterized; by_shated data,
applications,and resources, usually .at the operating unit or
department level. Nite- often: storagO. is :shared, and the
processing units may also be shared. Sibce Obared_leldai systems
use 'various communications protocols within their local_ networks,
communication with other local or central systems frequently
requires protocol conversion. Many 14_ the _ _available
configurations offer protocol conversion to ehable_vlocal
terminals to .easily_act_as members of the institutional level
facility; Shared local installations technically
sophisticated and require skilled local Operational management;
Data_are_shared at a _local level only, using file or data -base
capabilitieS. The data structures need not be as highly
performance oriented as thded Of_the_institutionaI facility, and
can therefore offer greater flexibility. The_-- sponsoring
Operating Unit_gr_department must have responsibility.fot data
integrity, control, backup, recoveryidisaster planning, and data
validity;

ata

.__
.

.;.__The Shared, __local system is chardaterized by 'the use of
application software packages.- The applications, and therefore
the shared systems, cannot be justified Obeira majority of the
information is of material value to others Within the
university's administration -;- A_useful rule of thumb for judging
the applicability of-an application for this architecture is the
"8'0/20 Rule"; This states th if 80%. of an application's data is
of lOCal interest only, and nverselyi that no more than 20% is
Of general interest to the University's administration, the
application is a candidate for the shared lodal_ architecture.
Applidations_which require basic identification data, such as
name _and_ addreSSI to be downloaded, and generate financial
transactions to be uploaded, generally fall within this
definition;

1

PERSONAL LEVEL

With the advent and popUlarity of affordable desktop systems,
the personal computer has become an important component of the
University of Miami's information architecture planninge 4
Personal systems are based ,on-mjcrocomputer technology. Capable
of emulating various terminal protocols, when contrasted With
unintelligent terminale they can offer significant: expansion of
capabilities for small incremental coin. For eXample,' each_can.
operate as _a stand-alone system, function as a component of a
phared local system,_ or cipnnect via communications to other
networks, including the shaked institutional- facility., This
flexibility will lead towards overwhelming popularity.

7



The movement' towards personal- computer_ systems Ot_ the
UniIprsity,of Miami will be assisted thrOUgh the availability of

4saihing and consulting_SepVide8. However; the responsibilities
ol the owner; indlUde data control; validity, integrity; backup,

recovery, privacy, and security; _When._ connedted a_ network; 1

including the institutional levelfability; the responsibilitieq.
'become similarto thate of other terminals in the network.

Because of .the relatively low cost,_ excess computer capacity
can often be justifiable_,atthe personal level; Data structures .

tend to exploit this fatt by encouraging extreme 'flexibility,
This flexibility highlights -the personal systems as an excellent
means for 'data analysis;__ rh contrast -to the central data base

,environment; practical software packages proliferate for the

personal computer market; These packages are generally friendly
and well documented;

At this ptiiht in. tittip; it appears that personal computer

systems will-be most useful in.receiving subsets -of data from the
main data base and further_ analyzing the information:toproduce
graphics and spetial:teptirts. The data subsets may_-also be.USed
in various modeling systems; Additionally; personal systems will
aid in maitkining many forms of unshated data which would not be
of interes to others. At_the University of Miami; the personal

level system Will be included as an integral component in the

uni4erSity-wide system application design process.-

SUMMARY

Examining theitrends in the component technologies provides the
basis for structuring an omnibus architecture to meet the demandb
of the-next decade of information: processing; The trends- -in

computer hardware point towards continued decreasing size and

cost; placing_pomputer, power_ at the closest! point .to .human
interaction,. with great strides underway_to.make this_ interfade_.,
point lessi,intimidating to the uninitiated. The explosion of

personpl computing -is threatening to overshadow office automation
as a unique dkScipline._

Movements towards greater flexibility_ in_ ffiaihframe data bases;
and_the emergence of strong high level development tools_ appe rS-im

to be stimulating a resurgence, of custom - developed sciftWare-

many institutions of higher learning. ThiS, coupled with h

personal computing calls,;jtit .extreme conservatism in today's
communications planning. .: t

Putting the pieces together; the inStiebtional data view is an

effective way to organize the c ponents; The University of

- 8



maid. hat recognized three interdependent arenas for_autpiation.
The Institutional Leveli' tiasedOn _mailokrame technology,_ allows_
for the;bighestl;Ievel o.fdata-sharing in a-centralized data base'.
netWrirk, The Lecal Level provides for cdntained data sharing
within dtpartmests or operating units, while:the Personal Level
allows dedicated manipulation of shared data and the tzitotiet
'environment for unshared:data;

L;
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Management Tools, for the 80's

-
Dick Seivert and Frank B. Thomas

University of Akron

Akron, Ohio

ABSTRACT

Using the two_basicfunctions of management, namely organ7:
izatton and control, the anthers . first describe a naming
convention that is used to identify those -__parts of a System
common to the system and identifiable. throughout the data
center; In support, of controls for computer center resources;
the authors_discuss applications and software patkageaaVailable.
The ObjectiVes and benefits of a; good job accounting system,
disk and tape diiiii management, hardwire .reIiabiIity, error
recovery and security pAtkagedAre.Oreb-ehted.

MANAGEMENT TOOLS FOR THE 80'S

The basic functions that a manager perform can be described as
1)_orgonizingi:2) planning; 3)commuoicating and 4):ttihtitAlirig. This paper
will deal With two of theSe functions that are pecessary for managing a
computer center; namely Orgailititig and cebtrjtaling.

The first topic deals with how we identify the parts or items that make
up our system. Any habing"COnVention should the. items together
within .a system; For example;' we may Want_ tia identify filesi reports;
programs; forms; etc, that we encounter in our day-to-day attiVitieswithin
the _center. The nomenclature that we found moat useful not only tied the

A system together, but alSo sitiafied]4he' following defintionp
which describe most operational systems; 4

. _

A system is implemented in time - dependent _jobs called job
rune: Time dependent simply means certain jobs must be
run and completed. before other jobs can run. For
oicample, we normally want our files updated -.before we run:
our reports;

A job consists of-eserieriOt-atepa_to be performed;
'

3. A step is a task 'that isvautomated (computerized) pr it
may be a manual task that has to be performed.

4; A computer program is an automated step or task.
ow*
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I

At this point_ we_would like to emphasize that this definitlqn will,apply

for_eithertiMe-gharing or batch -type applications. The differences will be

-refletted in the -job -run flowcharts.

TUging the above definitions we would like to define -a_ job reference

number whose sole purpose_ is to identify all the -.parts_ of items-Within.a

system; Please note thqt this job reference number will also serve as the

ideatifier of any internal chargeback.reporting.

The format-of the job reference number is eight positions:- the first 3

positions identifies the system and the fourth position identifies the job;

step, program, report,' etc.' The last four positions are sequentially

assi=gned as required; The eight positions are as follows:

.AAKEYYYY Where the first three positions identifies the

system:

EXAMplet IPIR1 The first payroll system
PR2-- The revised payroll system.

AANBYYYY the fourth ;position is a letter that identifies the
:item or part of the system

Identifier Codes:

nir,ign _Standards

- Disk file
F Form number
J Johnumber_
M.- Memo number
.1°,Frogram numbexf.
RP,-,RepOrt number

System. on-step
-?Tape file

U - Utility program
X - Subprogeam
Q Screen format

Examples:
PR1S0000 Payroll system
PR1P0010 Payroll, peogram #10.
PR1R0001 - First repdit nutabe64.1

in the payroll system°

COntinuing with the application of standards to system design it is

iltportant that the items listed_ below_ be completed_ .in the design

documentation_ before the programming begins, These items, will redude

interface_probleMk that cause most system failures; The following items are

,stanfiard for system design:
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Job run flowcharts
2. File layouts

_3. Data logs
'4. File logs that cross reference files with progymi
5. Form log and repoit'log
6. Report layouts with report numbers
7. Screen format with screen numbers
8. Program specifications for each program
9; Program logic flowcharts

The above items need the standard naming convention of.the job reference
number to identify report's, files, programs, screen formats, forms, and jobs
by a unique number; The file and form logs are across index between files
and forms to .their corresponding program number.

1551

1rogrAmmmilmg Anda rd s

As we continue into the deVelopment of programs._ it -would be beneficial
'if each Programmer coded usfog'the .same standards'- basically with the same
tools; Would you.like to ,take your ChevrOIet intobe.'garage and baveOft
fixed.. with a machine -.that was squirmed to_serviCe* Mazda? In applyingv
standards to programming Sze first will standardize the language and second.
discuss the program structures.,

The verbs ALTER, VARYING,: UNTIL, Rested IF's, compound verbs such as
AND, OR etc., will be 'prohibited. The KISS method will be applied to

coding with one Statement' per card; Paragraph_namielwill be'seq4enced with
A10 before-A20, etc. The program will be modular with perfor- statements in
the main' line and all paragraphs physically located at the bottom:of the-
program. No paragraph may be accessed by raIlingthrough the paragriliph_ to
be performed. If you: Ilave'_.codlog,,.standards,_ productivity- will', be lligh
because you will not be spending.all of your time trying to identify items
not clearly Aefined. Your programmers will also have a commonmethed to
apply for prfgram coding and will have the 4bility to read "each Other's
programs:

4;1 .-

; What Kind of Documentation aneWnw Much

In this section the docUmentation will be tied together within the
various' sections of the computer center. When: a set of standariW AS
described above are used; the Systems documentation 'Canbebroken slo141:35
satisfy what is needed by the major sections within the computer center,

--(-

Systems documentation encompasses the threw main areas of support -` the
Systeths and Programming Section, OtiperetionalSectioh, and the Ulmrs
Department. The Operational Section" cons.tsts of three areas, Data Entry,
Scheduling or Control and Computer,OperatiOns.

, As illustrated oF the following pagesi, each 4secon'a-:doc ntation is
based on the needs of that Section. Some of the Aocumentatio isduplicated.
to satisfy that need; For example a reportlog..is..required- n.' the Systems-
and Programming documentation; in thecontroLSection Of,the. om eercenter
for distribution of reports.,;and finally in the user documentation tw'let
the external user knowwhatreports ar0 available and When they wilt be run.
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The follteOlng documentation is a suggested_breakdoWn by`section and can

be adjusted to meebithe needs of your organization.

System Documentation

A.. Systems'and Programming Documentation

4f

System Documentation
a. System flowchart
b. Job run flowcharts
ci Input forms and formats'
d. Output forms and formats
6. Output report layouts
f. Master file layouts and data
g. Screen formats
h. Report_log
is File log
j. Program log

2. ProgrammIng Documentation
a; Program flowcharts_
b. Program specifications

c. Program listings
d. Sample inputs.and outputs
e.1.1ork.fileaouts

Operational Documentation

I; Library
a. Assigned space for disk
b; Rotational procedures for tape

2. Control
A. RUn'requeli4scheduling procedures
b. Deck setup or JCL listing_by program by jibit nh

c. Report logs aid distribution
d. Logging and bala ing procedures

e; ,Job run flowChar

logs

1:11

3. Keypdneh ,

a. Sample'c4-orm'and card_layouts

b. ;Keypiinching and verifying instructions.

4. OplLators
AA, Job run flowcharts
b. Operating instructions for,each,step

' c. Error and recovery procedures for each step

d. JCL listing by job

.

".

a
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e.

4.

C. User's Documentation
1. Job name and number 4
2; Description of each job
3. Run request procedures _
4. Schedule run log 'of each report
5; Report log
6. Description of each report with sampl

Benefits of Standards in Systeri Design

Not, only does the job reference nu ber identify the items within_ a
system; it goes hand in hand with job acco rating so that_your.job accounting
reports by job run, or program _steps are now formalized and 'the usr
community has more confidence in the computer center's reportirig. No long r
04111, you see such programs ot; steps naffed "HARRY'S WONDER" or "MARGE'S
BEST." . ,

A second benefit derided fr utilizing this'standard is 'that 'manual
procedures within your center c also be documented in the same manner:
Each _manual set of steps can b related to a'unique job 4number: Similar
Jormsutilized for standard practices can'be assigned a system prefix. For
example, our center utilizes several types of .standard forms in the
documentation of each system. ;We assign'to forms such as Program Logs,
Report Logs, Operation Trouble Report Logs a general' form number that has a
system prefix PP1 (Practices and Procedures).

The benefits from standard naming conventions dor all'systems within a
computer center is immeaSurable. lie now ha)e method of tracking every
form, program, tape file, etc, that we use.

. By associating the standard naiini convention into our_jobaccounting
system, we have a better management t&01 for the control of_disk'and tape'
files as well as assistance for system project control. The development
cost of each system is captufed and this cost is then separated from
production costs. We can also /utilize these standards in'the%tape library
and disk library systems as we relate the usage and space reporting back to
the system that requires these fires;

Job Accounting

-Job accounting is a tool that.cary,e.u&ed to; relate project coats; user
demand-on resources, and hardware usage., 'Our approaCh to. job accounting
will bet ''''describe,e,;,,th files 40rikou,..and_._then .diecuss the 'reporting
requirements. First let me defiheAoh accounting' as a system'or procedure
that will capture allrlabd.k 4U machine Costs within the computer center;

-

.

THree,master files are required to capture the data, a work order master
file, a time and activity /file to collect both labor add machine time; and a
table master file_ wh_ '"type of work",codes versus -cost and price data
Cost table entries % by \ pe of work Aare required to; recover the

.A,
.
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cost_. of running your center: Price_ tables are elso4 used t44 pro

services above_yourcost for an outside user. The work order file c
the user identification such as department;iseconnt number Ad.the t'SV
t6 charge each account,up to five accounts; The_work order number is the
internal charge number to use on time sheets and the computer. job card. The

work order is at least a five -digit number with the _first digit being the
year it Is issued; The.second digit references the cost centerwithin they
computer center; For exampleia number 34005 Is the 5th work order:iasue
in 1983 to_ request._ AdministratiVe deVeltiptent. The refereces all wel'Ic'

pet-forted by the Administrative settion; a "3- _millht_represent academic -

systems and programming; and a "9" could be adminis rati e production, etc...

The typical. job accounting system will sort the time:and activity file
--by work order number and :compare the sorted work 'Order master_against_ta
work order. master to produce charges against the project. A iiiibtield.calleM

type of work must bE recorded on each time sheet entry and cqluter'system_
master file to produce charges. .by the correct type of wor -4pate for

programting'veisus system; The systelemaster_file (SMF)_will 'record thg job
card Aif a computer _run and Automatically .place a typ4 of work, code for

exampfg °40' to signify a computer, run.
-

The time and,actiyity file will have both the machine )SMF recorcifand
labor recorded.. Machine utilization reports for tape I/O', didk 170; cards
read, lines printed; connect tfte; eta; can be produced for manageme14-over
any given time period; The job accounting system is the manager's tool to
provide him with hardware utilization, user charges and 'project costs by
work order number.

Operations

U0,.616 this :point we have discussed development standards and cost

reporting to control our 'resources_ Now we will discuss the -control

function for the production areas. The functiOna for which the, a ager of

Operations i.s responsible, :area: data management; production; resource

management and security; The presence or lack of_adequate controls in any.
of these areas can determine the efficiency, availability, accuracy, and the

ability to recover computer tenter resources. 'Additionally some of the

newer andJ't6St useful of the turnkey software tools to ply, with: the

management of computer resodrces are in the area of data management.

Data Management
,

The area of data management currently consists of _attempting to control
data stored_on magnetic tape data stored on some type of direct access

-.

storag deVite OASD); usually. i This requires an investmest; 9f time

and/or funds in a tape 'manage system and /o' DASD managemefit system.
AlthOugh both of -these systems dial thdata storage management; the reason
for installing ach systet -differs. We will; the fore, consider thd.

controt-requtremena for each of these systems_ Separatky.
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Firstt we ,will discusi the
ei ther de eloping or buyitt§,a
ma for qbest ons to be asked,: 1

tape ma agement system: When
tape ma- system, there

159

we caiiS tde
are' several

Does- the system . have the capability to manage all of the .t0ge
handling aspects such .:_as providing deports defined by: .: the

opeektionp :staff ? . % °

Is the system flexible -/ enough to andie future changes in your
environment?

i :IN
. '

... '- _ -
- Doda the system,provide as comOlekAata protection as jIssiblq

,
- Will the system prevent most critical mistakeaby --the:operators

\-'N1P%Is there full; baCkup to the system and a ' filri.plait._'ca bilityl. I
there assurance that the system y up Whenever 1 edeUa CI that the

)system data is correct?

- How easy is the system to install, maintain; and operate?

With the installation of any good computer system, we.hOpe to' turn ;?ese
objectives into benefits. Depending -upon the star ting, environment of
Computer operation, different' benefits may be rIalized in di fferen
situations, these major items are:

- Improved 'reliability in tracking. taped
.4 .Better tape data set security

puickgr availability of tapes
Increased flexibility in types of retention

- Improved control over tape maintenance.
Better management of disaster recovery

It is important that your objectives be defined closely enough so that
You get those benefits that will do you the most good, not. those that a
vendor has available to you.

Disk management, our second data manageMenttopic, is becoming _vitally
important as new hardware offers more tradeoffs in cost effectiveness,
storage density, access _tine, etc; As the demand increases for more:
information processing and especially for more online data access, and as
more budgetary contraints are placed on computer centers,_ .the problems Of
Insufficient free disk. space; 'unControfled allocation of data. sets, and lack
of. information about the current DASD. environment can often be the
de ermining factor in the acceptability of a new or expanded -system.

.

The following benefits should be provided by a good DASD ,management
gyateM.

L- Control of- the allocation and remova f data sets
Increased security, integrity; and ava 'ability of data sets
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Rednced jo1.rui1_ problems
Reduces laniormalend'of job
Better di.skichannel performance
Decreased time spent on fraginentation
Reduced need for dre DASD ;

- In-creased. knowledge of DASD status
-. .t

,.

t... There are other alternatives to' data management for operations
._.
managers. Usually thede alternatives will be in the form of adding more
FteOple to monitor the, data sets; buying more tapes and more digit drives,
writing &lit-tonal report programa, or appointing a;data manager and staff.
All of th e points are only partial sOlutiona- and must be measured against
the cost of developing or purchasirit- data thanagement systems. . ''. --

... .

A second major area of concern for wlch ".the operations in4rpig r. isr.,o,

responsible is production .control. Produagi`on control, for outs .purposes, .),.
will consist of the following items: - .. ,

, I

' t -) o-

- Maintenadce of operations I dqc?.tinentartion
. - JCL management

- Softwar4- dhange control
- Input date control :.;,...

- Job.'set-up and scheduling~
- Job status tracking

Job ABEND restarts control
- Output control. .1

-*--r Distribution of out t
.

(A data center's _problents± are usually 'caused by progratthning 'errors or ,

hardl.,7are prOblems -only 25% rdf__the time. The other 75% stem from...pyobletha
-related:. to Manual efforta within the production area. _One way tO decrerane ;

the number of problems. is to concentrate oniparts of the prOduction effort'
that lend. themselves to automation,

1

o

,t

LO6king first at a system to handle the s cheduling taakip vhat- are some
of the major functions we :could expect to automate? A good- scheduling
system should provide the following:

- Organization and definition of incoming'data
Forecasting of the future workload
Automated initiation and, control of processing tasks
Comprehensive reporting and performance analysis

What are some of the benefits we should expect' to receive froth

scheduling system?

-.Decreased JCL errors,. mare staff knowledge, and lass rel nce
on key perSonn el because. of standardized workload definitions

Recognition of bottlenecks and workload requireine ts prior to
the actual need
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- Better _workload sequencing and balancing.;
sChedUling, .,and -;" the elimination of eruns . due to

-, out-of-RequTce prOteaging
, .

A better. planning process because of availability
accurate performance histories

,4';. -
_

A second area_ of rbiluction control that is a prime candidate for
aautomation is_ in the area of job reruns. Rerun banagemeht;! because it is 4

such' an important part of ilprwiection control, shOUld provide for the
monitoringrepOrting, and con6d1: of reruns.. The monitoring and 'repotting
of .;t4diuna _should allow the operations manager._ to determine the impatt of

,W 8 ted resources,- and identify recurring. cases, They rerun control dhOOld

n the production schedule, the causes. for the t;eritria, the amount of

be 'au -inati .04 that operators are free front _very ApificuIt and error prone
mantle recd I procedures. Since the use Of . Step 'restarts is desirable
ins e d_ of -full reruns, any system, considered should handle step restarts
'auto tically, .. ,,- .,..

:: ),,
.. : -

. ..

The benefits that we should expect fro an AUtothated:retUn ayitem
,

- Reduced costs .for_hardwarei personnel, and supplies
.:-. Fewer mdlpsed deadlines
- Increased user satisfaction'
.- ,..

, .-

It

better facilitea

101

One additional software tool worthy Of a
-hardware reliability measurement, system. It
ystemi _but in itself it cannot _ prevent

information necessary to educate i Oentify,
system should provide:

short difseuesion,. ;that of a '7
can be. 'called: an anti$ailure:
failures, only proyidE the:
and apply pressure; good-.

- A review of there bi #ty of individual devices -
weak links .

t'

- Feedback on thiradeli eY of the maintenance-

. .

Comparative, d4tabotoieo, .Vendors by ;which to measure the-
relative reliability .of equipment

- Data to Aid in the selection of new equipment

- Increased vendor accountability

gm. H

The: computer operation that will be the most reliable is the one in: .

which the management, is fully aware of. the.;reliability of the system and the .
individual devices. The single necessary ingredient needed to make a
hardware reliability' systeM work is a sound relationship between a

t. ]

knowledgeable user and a good ((vender..:
;

SECURTY
Om

; Although as managers. we have responsibility for bdth physical. _security
and access to- our installation, today. we will be discussing the ability to
Jtop unauthorized persons 'from gaining nccesti to your data files,
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. The bagit objectives of computer security to provide_ corrective:-

measures to reduce all threatstrom very source thus resulting in.a*certain

leVel of risk% RemeMber. the threats can be both malicious and

non-malicious.. Your job is to stop all threats that are made to access your)
Center and your data by unauthorized persons. Log on codes and.passworcW
;are easily broken with the use of dialw ports and personal computers:

A good Security package intercepts each log on by the user and verifies
that the user is authorized to access computer_Ind then to only;certain data
Sets. Only those users with predefined attributes may have access and if
they do obtain access they may still be restricted to a READ Only of their
file: The center mast plan far in advance_ to install such a package. Most

security packages will hove several modes of operations,

The Aormsar or quiet mode proVidea warning messages..)
. /

The .fat* modeaborta=hhanthorited-daera who attempt to use defined
files but allows access to_ ndefined

- The abot mode will stop All dadtathat ard'enot defined.
6

Logging of. all,Activity and violationarnmat beamailable for _all modes.
,.

Usuaily there is a'Mfgration fropi dormartb,:'fail to abort uodes,as the

package is installed for each systeM. . ,

. . _

.7, .Y , 1,..,

.,...__.:
. - .

There araO*A-y_ packages today, -_IPIM RAC -F, P fECRETi_SECURE, ACF-2,

GUARDIAN; SE*REind COPS. Most Of Eh4Se- are 0.t. CICS:uSeia in an IBM
'environment; but you may select anothet by doing me eFardfitng'with your

vendor;

,-!-

center. The awareness of the tooIs-ED.at a e available _a
In c9nclusioni we haVe-dia-cdaged the and control of a_data

t.

Naturally the aIternatfves to these tools must; be weighed carefully against
the cost benefits.

#
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ACADEMIC SUPPORT SYSTEMS: A NETWORKED APPROACH

Dr. Kenneth JKlingenteln._ _

University of Colorado at Colorado Springs
Cblorado Springs,
Colorado 80907

9

Academic support systems describes the grouting class of
, university computing that are being developed to integrate

and exchange information from both the academic and
6dministrative computing environments. These systems may
be typically characterized by the tivities that center
around a dean's office - offic automation/information
systems, institutional researc and electronic
communication. This paper examines the basic design and

4 implementation issues that are 'encountered in providing
these support systems. The generic architectures are
evaluated for_their technical, financiak. and political

° such 'as security..,and- telecommunications Backbone are
strengths and weaknesses. COmmon iMplementation

idiscussed:
1 -



cne of the4OSt important trends in university cdMputing. is the

development tif systems to managd information drawn from both the

administrative and _academic cOMOUting sectors. _These ,connective

systems, called adadeMiC SUppOretomputing, can_be characterized by a

spe-Ottum of services such as faculty *scoring, computing, and

registering grades from their home microcomputers, deans seeking
statistical analysis_ of student pop4ationk., and budget offices

coordinating_ grant bUdgeti with researchers. Reflective of a more

managerial style in academic administrationi_ithis _intersection of
---administrative and academic_systems is a critical and difficult area

if only because of the clientele being served and the. multiple

interfaces reqpired.

E-0 have 'been, several excellent reports' on individual

instittition'.s approaches to providing academic support services, but
there are few papers on ordering possible _approaches_ within the

broader framework of -the institution's academic and administrative

systems. This paper will. focus on the generic design issues that need

to be addressed by the organization providing the academic'support
services and hoWthe rest:of the institution's - computing-.environments

help. shape the implementation. It is_hoped that -such a_structured

analysit may aid those are also wrestling With the uniqpe demands
Of this type: of computing,' While one specific_ architectureva
hierarchy of micros, minis and mains, is discussed below, it should be

'stressed that this solution'emerged as beSt due only to'a particular

local computing environment,

The paper is divided into foUr sections. 'Section:I discusses the
components_ (and their interfaces) of academic support systahs,_
distinguishing the activities that are more properly:_colvidered in

strictly academic or administrative arenas. We afso rbek at the

underlying politiCal0 economic, Atari:developmental needsthat sppport

systems must addreSS: In section II, we examine the basic design .

issues that a-Systems planner:faces, The*generic_ academic ,support:

architecturesNre then_ analyzed with espect to'these-poltrica

financial Ond,tedhniCal factors Implem ation:COncerns are surYe

in section III, These issues ate t hniCal (e,g spee10,y;inkS;,
compatibility requirements)4 financial (6 ,

billing of.netWork services)_ and pelitica 4ser'education4 da
Ownership) stuff; _Section V/ presents econCltiding reemarkS4-:..

WAAT ARE ACADEMIC SUPPORT SYSTEMS?

The growth'of universit y academic _and_ administrative computing
systems in both power aod_aoopie has'preduced a growing intersection of

these activities. The intersection is marked not b{ shared activities

1
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but by shares data Computations remain_ distinct; _instructional and
academic research computing continues to be theipt6Vinte of acadeMid
computing,_ and payroll and _finance remain in the administrative
domain. (In

.
this. paper, all -these compuations are grouped as the

"primary systems", 't0 reflect .;.,00th their importance And theit
history.) -However ...users of one primary system are :increasingly
accessing. or_,-:wanting features 'on_ the other _primary system.
prototypic situation is a dean's office (or associat_deans,on larger.-

_ campuses); Almost. every tool- requital, in thit:Offite is b*cOMing
automated. PaperWorkis handled by word processorsand database or

.spreadsheet applications. Institutional, research is conducted through
downloading of administrative databases, pften. .t6.1 academic systems
Which. have the packages to the_ ftatistiCi; perhaps thTe most
critical activity forthe:Pean_is coOrdinating between academics and
administratot4 the considerable communication required is
increasingly being performed electroni8ally.;

Other examples of the.need for academic support systems abound;
A 'faculty member familiar with electrdnicjnail between his colleagues
wants the same ability to communicate to administrative unita:Qien he
assumes an administrative position Crossover also Occurs when a
staff member takes ,a c ss and Wants_ to use the:_administrative
terminal on theit des to access Nthe academid system for theit
assignments. These exam Les illustrate a key aspect of this type of
demand_ - knowledgable users. making 'sophisticated but reasonable
tegueSts.

Three broad_classet of academic support, services -_have -emerged.
They may be loosely labeled is: office autOmation4nformation
systems, institutional research, and cdomonications. The fitSt
category includes many of the "convenience computing" activities that
are becoming prevalent, such as word processing, *electronic
s6i'eadsheets, and the =myriad office applications that resporil sos 11
to simple database packages. The most important aspect of this 6.1.-ass

fdr the academic support designer is_-_the local_ origination-and
ownership of the datasets in these situations.
Such data poses less security and compatibility constraints to the
rest_of.the systems. Another significant ature is that many of_ the
applications. are user:developed; appro iate central support is
discussed below; I

The increasing-importance of the second Categoryi institutional.
-research; is Odicative of jthe more managerial tone_ current in
university alministration; 'Calculations such as'the relative cost of
aindating a student in different disciplines, comparative saIaries,b,
-departmeplw.crAhe projected, ix.of- students in 1988 are _valuable
statistic tn. iplianninii-abd managing the.. Modern university.
Institutional research can be characterized bygve eclectic Sources of
its'_input_ data, its passive but frequent ;.use of institutional
databa. 0U-oh as payroll or SIS --student information systems) and

-ee
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.the lack_ ofneed for its output data by the rest of the institution;
For example, the data sources for determining educational post per
discipline includes budgetary databases, SIS, and capital".-inventories,
while projections' of stUdentlmix draws from such diverse sources as

demographic:_ StUdies, business employment trendso SISo mIketing
analyses, etc: Where such research accesses university databa so it

does so in read-only_ mode,:and_often for only aggregated data.: In

addition, the results of theCalculations are seldOm accessfble to

other institutional units,so that "production" concerns_do notapply.
While security issues are somewhat more important -in :this_ category,
local ownership and .read-only accesses of institutional databases

liMdts theyulnerability.'

'The third clatis:of academic support .systems is communications.
There are many implementation .of computer-assiSted'communication:
electronic mail, digitized vOice'o° voice store-and-forwardo.
COmmunications_ can be categorized by locus (intraoffice,'interofficeo
intercamObs) with relative traffic ratios depending on factors such as

campus _geOgraphy,' whether the sehopl ,is' part of 0,Multicampus
institaion, and degree of national' prominence,: A, second important'
view of'communication is the time frame,in;Which responses are needed,
and_a third major variableig. the size of the average message. Such

analyses are important in planning the communications ana networking

'aspectsOtacademicsupportszstert

Several recurring,theMes can be found in the _aboVe disCusSIOn.
First,. academic support systems is the intersection of,two_orthOgOnal

ccnOutdng-styles. clash_ of dntera4tiyelyroriented ,academic
computing and batch- oriented administrative systems; a tTeditionallY.

more distributed envfronnent'Versusa,-,-,,tradit'ion0IfY: mote :centralized

environment; an area the ernphasiaow. doing 'i"5,oUr7-ownway
meeting:,an area where tne:A37Ph#0,kiardoin lit' eVgry day.:

Secondly; academic' supi5ort-syseeda, have,7a natural serVer. It

doe not belong purely, on either' the acadeMic :or administrative
hardroare, nor is,it clear-Just who should manage thiS,xather sensitive

service. Thirdlyo growil*.as,an interface to existing athiemic and

administrative ,systems, academi systems must usually_be

- retfofitted Onto a diverse and o O. rcane _set of -compatibility

conditions; Retrofitting_ is_al-=ys_a Jficult task, and itiST:hard
to design a powerful and flexible system t t Must conforM to some

arc*iaic but required architecture.;

3
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DESIGN OF ACADEMIC SUPPORT SYSTEMS

The design of academic' support systems takes place in''a highly
tonstrained'and camplicatedenvironment; Typical difficulties'inclUde
retrofitting to existing systems, -the need for significant
capitalitation to _provide the hardware_ for the services; and the
politicsof a visible and sophisticated clientele. We _wine examiner
some of these design issues in their. technical; financial and
political aspeCts; the mix of factors present in any situation of
courseis quite dependent on the institution.

Technical

: 169

Most of the techniCal design issues relate to the *dual problems
of providing the academic_support systems vehicles and retrofitting
theSe to the existing academic.andadministtative Computing systems:
Unless the academic and administrative ,systems share a cannon machine,
the choice of-.a hardiiare configoication and the development of avenues
back 4fa- the primary systems are the_central decisions;. sedOndary
concerns' include' the telecaMAPOications backbone, the degree and
of compatibility betweell,:user workstations, data ownership, and'
secutitY mechanisms. 4

4p

There are three basil architectuiesfor academic support systems:
embedding the services on either_(orTboth) academic and administrative
systeMs; using a' Separate 'mainframe! with interfaces to the _primary
systems and terminals to the user desks; and, at the far end of the
spectrum, a completely distributed -system Where user stations are
autonomous nodes, ori_ same network that includes the primary systems.
Sharing ,hardWare with existing systems is_:the, easiest_ option
technically,.:_but few. computing., systems will ,admit theldye:
;capacities that the support systems will require. ..Using::-aL'AvainfiaMe
(by mainframe_ we mean a-large word machine-Capable of supporting a
reasonable number of time-shared Users) terminals presents a
straightforwatd..,technical apProach; 70tal .interfates to existing
sy.stets'iS:kegt,to sminimum, providing' both security and reduced
development difficulties.. Mowevet, academic support system data is
not kept locally, increasing other security issues. Similarly,:
compatibility of devices (e.g. printers,'crts, etc.) and software is
almost_ assured, though in- general :at Same cost in flexibility to
individual unit's needs. COMiunicatiOns Capabilities_ _are also
facilitated by this architecture; and institutional datt held by the
Support systems can bejiMited-to a single copy, reducin9 redundancy
(dangerous to the integrity of aatabases) and storage)-cosaV_. At the
other end of; the spFctrum campletely distributepetwork_of user
workstations; typically microcomputers; Data.,4011Not; -locally,

1 6:
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securely, and often,- redundantly. Communications be extremely

Aifficulti'espeCially with a Variety of_systems,.posing a- n'' squared

"sOlUtion. (It is unusual that even off- the -shelf communication

systems such-as ethernet will have_ identical_ implementations on :a

diversity of systems.) Similarly, the_nUMber of interfacps'to existing

a
-academic and dministrative systems g6es::froW2 to 2n, and security,

;compatibility difficulties;'and complexity iisesaccorclingiy.

In practise,'-the weaknesses of the_ pure..architectiires .idah be

resolved, andthe Stregths maintained; byuse of a mir.eeltrchitecture,

Whete micros are nett through minis to the primary :mainfraMeS.:

discussed below, Such an implementation is -bl.itPlit.ha high:

degreeoe 'patibility,and a limitednumber of intekaOs to±develop.

The minis 61 iprOVidehl_he hub, communicationi-w
.

The_cammuni tions baCkbane Must'reach to
,

in

the academic Si.1.--itt system; The backboneiri exist if

multiple. site- mul .. ple host multiplexing isus41 ;Orkmary-

system, though urity ar traffic ,-4rit'esult from

piggybacking onto such -a het. Xf there are nets. withi

.buildingS, then the backbone consist of bri `1.fr.90 thetept ._

_into a central switch device. If a complete new ktitine-:.1-k neddiid, , ,,,,,,,_-':4

the designer%'.will discover that:, diieta-FiOtSeCrinoit ciiives,"k.A4- ._

telecommunication eict:eni)itUresmay. easily exceed thig- cost of the ''1;),' '''

systems being connected. _ .
a=

. i 4
.: ,_,: ?;.

0,+
.),,

Financiar

"'
,

negardles,s of the tethnital 48-sign, there 'aireSeirpral, common

financial -issues. Whe initiar concern is the:, funding ft:it the

hardware; systems development apd Maintenance. Costs should be broken

down, into a one - time capitalization /system develcipMent;andan *going

system Maintenance fee (which should include .''Periodic system-

Upgrades): Central systets' offer uniform or pro":rata_ctigt schemes;

while rhe't distribute&.,arthitectures offer' the option of users

purchasing their. :,04OrkStations; whiCh allows users to provide for

their own needs. Onellatticularly,sensitive 'issue is Whether new

users be charged Of:initial system costs, and.hOwnew utilities are

to funded. GroupjicenSingOf software faces the same problem; the
marginal cost to a.;,new-user:isoeten lessthan the charges incurred by

the first purchasers;
_ .

Financing'the telettrilMUniCations backbone and the interfaces to

the ,primary systems is a second set of issues. The designer must

spe4ify a Uniform "demark" point where user costs and responsibilities
begin.Charging at this entry point cat;be based on several factors,'

inCludV4prOrata costs, speed of link, traffic Volume by bits or

messages; (Some ports, such as bulletin boards, have asymmetric
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input; /output volumes; whether one charges for input on output traffic.
is delicate.) To assure compatibility in Commu4icationsi.designers
ShouId'specify a rigorous protocol that users must adhere to at the
demark,'point. The level og the protocol depends on-tire architecture,
but;in.general the specification should be to the transport layer 4of
the ISO model.

Life-cycle cost analy*Wis deceptive An a field where pri.:Ces are
decreasing; it superficially Seems worthwhile to continue to wpit.as
prices to drop and performance iMprove. While replacements may p ads-d
straight-forward cost - benefit' analysAs,'' the' analysis for 'new
functionality must attempt to calculate. the lost opportunity.costs 'OS.
waiting for increased price/performance. such calculatiOnp are'always
difficult to defend.

Politica

J./J.

Of course_ the academic suppottSysten must be designed within ihe
political environment : of the institution. The consequence of t4\
clientele and the scope oUthe service increase the importance of the
-political design issues. Who provides the support service dependsOn
the organization'ofthe institution._ Where_one_ agency provides both

-the academic and administrative systems, the choice is obvious.,,, In a
multicampus primaryinstitution with d centralized priMar,sysieM, it kg Still-
desirabie po provide_ the_ support syStems locally; In a mature,
university with several:Tully.developed d4partmental academic support
systems, the role central provider (and the discrepancies between

.the haves.and hav -nots) must be carefully defined;

Because the users are generally sophiStiCated and knoi1edgable,
the opportunity _should be - taken to .allow them to assume greater
responsibilitYlfWtheir data and . resources (such as backups and'
security) as well as _application-_developnent where appropriate.
Besides the obvious benefits of removingiMpediinents to _user power*,
such users tend to be more understanding and supportive,of,the=central :-

systems. Similarly,__these users.-have the confidence. -and the **

exploratory 4Alature that create- sUctessful, user cum-Unities. User.
education programs are vital parts Of academic support, systems, and
are often self-sustaining at this 1021.

4- .
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. IMPLEMENTATION_ISSUES

/IC

.. ..

_ an iMp entatitin deciSian$ follow directly from a Well-done

deSign. Bo et there are some sets of issues beat kept generic _9hti/

System construction begins (e.g:._ speed of individual,portst '106-ation:

of shared letter-quality printers, etc.) Ih adiiiticigoRFPs-may not

come back as expt.cekd. given .worse is the compute' analogue tq the

"raiind_ pl .45 'In .a squati- kgt" phenomena - whenvendor performance

. specificationLassone--4 do not, expliCitly State, incompdtAbler

interface env*Or010 _: 1

,T
.. ,-.,;.1

.

Viewing, cons ,.,..p ,,.. y on a functional .'level__ leaddl_to .. new':

interpretations- 'lit"- liar terms. Hardware COMpetibility ihdic es

, that peripherals May 'be' exchanqed, offering a redundancy that is o ten

Valdabl-.: SOftwaref-colitpatibiUty means that a secretar4 trained_on

Pi
one wOr stati.on ca_n switch to anotherif_nAded, Data COMpatibiiity_

is Maps- the most critics 'iii the_ aeadeMit support_ system

environment _With its prOPenSityt'Anfl*matian integration and

- xchange.. It 7 is increasingly _i -2 6 7 . __t4:0 be Ole .to directly .,'

incorporate graphtbs or spreadsh - ....,;,.al. AnW44ct s'ystems, to be

ab e to use_aifalifliarj,Wordqt ="-:-. ing-t.itbk-whiYeln eIectroniclneiA

or to be able;tb consolidate sproadsbeets'.AiOss- camPus. Note that

.-..._ c _ppte standardization on ..e_text editor-, onespreadsheet, one

/ edOtabase manageri etc., gives no su34nceaf data-cpmpatibility_ or
_portability. Rather thaA -176 a:-J."-binati?ribiexplosion of interface:; -*

it iS434§St to Standarqize on a vanillaNfOrreiat (e.g. ASCII) and have

each.,Package PrOvid47:7-an ,i /outiiiq'i,:to]vanilla.(Cif doUrse,.even
..:.vanilla hals different fl'avors.), Data -potability al$o_ requires an ..,. .._

,

.. -

' exiqleage MeditiM to deal .with'incompaable disk forfiatsi.etc4 the

b.

i.iIceri*hiCations support slityst.0...shouid ve this capability* ,

ity is, of course,_ i,oitital. .

-mYia a1sp;4elusfVe ;in ta .

uniVereity enyrotento,-igig(tits-high-densityof hackers, Ports into

thelsrimary'administrativg..sYstems'offer high Vlilnerabilillt for the'

institution. One- valuable
systems

is-to restrict entry frail the

academic systens into the ati4ihiSttatiVe systems to batch_Mode. _Batch

.A.offers the best opportunities for security checks a-mr-Iciurnallihg.
Batch updates such'as faculty entering final gt6cwit.'_pagr be TiAte'to

pass throughf critibal filterS in the academic support ..ystemsli>efore.
ehterin4lthe;administratie system; Interactiveteadonly abcesS to

AW administrative :systems may 5e -- permitted, -,hut ,mare:*Cure
4AUernatives do exist;i snall.:high=priatity..betth utilities may be
provided ta fetch the .data with 14We response d radatiOn Mut-; -.

increased scruti4iy In general the interfaces r the .Aupport

systems i e.acadernic.systerlaybilly i- eractive,-.
.

I.
.r

. !
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To illustrate:these iss si we will describe the implementation
of an academic support syst at ,a,spetific_institutioni,,,pointing out
in parenthetic remarli the options typically encountered in' such
implementations.

A- brief description of the insti tut i on . and '.its' ctmputing
environment: the ti.versity of Colorad*at Colorado Springs (LICCSId

*nallest (5000 headcount) of .the four campus Aniverstty. of Colorado
system.; Traditional .administratiye _systems- yroll, admissions,`

'billing and receivables, 'etc:) proAded7 centr at the mair17 'pampas
at Boulder -120 mi et away. on atrIBM maInf ame. Academic "services
(provticieacloally on twort(ed DES machines with a remote site terminal
switching network o almost all buildings on a densely si campus;
No appreci a emboTrided , base of depar.trnental computers word.
processors; Campus, deans and directors are central fi es;with
institutional research and tgovernance both within the campus, and
`between campuses. A single flocal scanpUting services department
provides the academic canpu4itig7resources and operates the R,IE and
interactive .terrninpz-tafi,ti.e centralkadministrative s/yste9-1: :

This,,e'n1;ironment removed -d64:te deign pitfalls etsingle' canputing
organiiafiOn;. no embedded:,_equipnent', basses _to create inequities or

klOincompatitities and ..eXaCf!ibatepvitnegeis, (such as the DEC/IBr--differeneaVg%.?4:*,tradigio 4aoess OOf the campus in wore-,
processing erne ;;a: Stre e, software and data,*
can tibia ,v'Oult3 be designed I in d processing could bb
addles yla._:;,mill:tiOurpose micibJ (To experienced word
'processor , tkk;:paoto-§i-,,,,vaii4bip, 4iCros may be painfully
Orimitiv at noV4*(;)- 1k9iteVer .it s sliced bread.) . The central

. ; . ,,,,_,.:,:44,.;.7,),.,
inall`minis ati ves seeixak vIded ultxcampus coherency; :

,ir, ,,. 24
,7. A nice made "to build an enic support s itirfacthrough a
micro- mitiii , tollo -Amainfne hierar by sdib :. fform -.a ' itigle

. ,keyboard. Thisa,architectb e=had sev al 'ling virtues i -thew
tin funtionait,11ccs envipornenti Malt 'o fiCe au l

::'users, who had 'nh '1'r icto
.._
merit` to adlt ahy. o -these beds;_ major.s 'of the ed p pens; -flexibility) SIti decreasedf communication in _part cularlif rostlY rieleckurInnications

situation. The e vendor ._ e on bothlthe miceok and the ini were
logically 1 ited*by canpa, bi ity and;'staffing-,,,,reiquirements tp DEC

\..31:r) .IBM ; Ita mini (VAX 7 ) I.4a chon because.its campatibility.to ''t
local syStems, while,micrOs haVe nconfined, to both DEC and IBM. ":
(Departments may acquire otherm ros, butI;the demarksoint of other
brands is the multiplexor gorti ile "tb.IBM'aridi DEC caninuniCat.i?ns";.
paths are maintained all th way o the user by the supPort

, hrough ,All Deans and Directors..g ,..
-444. oordinetors.) Micros axle' being,being, acquir every top-line office down./- t

ire

8.%

0

8

-
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The view in the micro's monitor reveals_ three dist4ficr2moOlines

fOrthibq 'the ac e&c s4pport_ systems. Office 'autanation and local

''information management a handled by the micro. .Ctammunications are

run on :the Mini thro- terminal emulation mode on -the micro;

761ecttohiC,,Mai1-extends to Inipost_ all academic and. adMioistratfve

areas both locally and on heretampuses. institutional research is

done in several Modes, one Whith isthe_ticto emulating_ an _DEC

VT100 Which 'in turn emu tes _an IBM 3278 through _a long-haUl

communications link from mini to the central administrative

system.. _
TheMini_ is alSa heRJE terminus of that long-haul link, so

that batch jabs sUbMitied .the central machine can return data, to

eithetthe bpi or the mi ro for research purposes.

Tuning tbe speed of the links between the micros and_the mini led

td__several iitpletentation options; Including_ Ethernet: and- RS232.

While the price of Ethernet has dropped rapidly, surprisingly the

price of RS23 has, dropped even more, Furthermote the traffic volume,

while genetally obeying the 80/20 rule; is alessgt'consideration ora

'autonomous multipurpose Microcomputer, where cOMMUniCation is just one

of several activites. Lastly, the bursty_butinfrequent_line activity

Meant that multiplexing RS232 could- be done at a input-to-output

aggregate speeJ'tatia significantly higher than the standard 2:1.

Thit higher ratio (at least 4:1) farther improves the

price/Performance of RS232._ The -decision to -; use RS232 as the
communications' median- was termed_ "poor man's ="networking" bUt in

retrospect turned out to be quite cost-effective in 'a ;system; where

file service is a.secondary activity. .

, . S.

EquallyAMpartant in implementation is the care_ and feeding of

the acadeMit',Suppart systems lose6. In_ general_ these,;USetsare

4..extromeLy busy and-have little 'Thacker"instincts;:their interest is

only in_a, tOol_th" ,will save some labor.: Like other .novices; there

is often a goad deal of*aeinithqse ,risers; '' in' addition:-_,fhey' are'

usually confident and .succ essful: ple Who may haVe difficulty. in

:3
admitting their feat (withLOe'excOe"_'MAUSttoo _busy to learn")

and accepting instruction from a7 st pnt assistant. These concerns

should be acknowledged and user edbcatiof-!.sho4d-be focused 'in :pipet

groups.' Moreover _Ore is n_fal cimassuMPtioh by noviceusers
that the machine,_si 6 Pt is ill g,a lappr7savin6 device, will

give theM Significant !almoun o free tiftl.During the reatning

petiad.'(Which may lasteas long' six months-4 ,:an :infrequent user)

substantial effortmillbeixeqUi e Thenvonc W*t:this peribdi the
average user will find that as he an answerHmo e q0estions_ with his

sySt6M, he. will naturally increase the ipplic ions he will- tackle.

The basic fact is that the usermiil dlimore:becapse he can do more.,

Efficiency certainly improves, but that selblamtranses into leisure

time.
,
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* REMARKS ti

Several interesting Observations have emerged_ the design and
mnplementation effort) at =S.. In. our giperi ei we began by
suggesting that users not buy hard disk ,systems, .since hard disk
price/perforMance is clearly the most ::'rapidly ,Changing:aspedt_of
micros. &t the need for ,friendliness has revised this thinking; the
complete menu approach:- without booting -,that is possible with hard'
disks is quite attractive to _novices. _Anothetrlesson is that toomany.
functibns were embedded into single _keyboard._ The _16*,_ of
alternative equiment means constant competition for the multiptirpoffe

keyboard; eithev, enough keyboatft must46 provided for all purposes
or dedicated. Systems_ Oust _afso be acquired_ to offload same
functionality_ from the'.:academicsupport system --keybOard. A third .

lesson is that portables Ind rentals. are important :to a successful
implementation. Portables ace- extremely' beneficial to a clientele
that often have to: work home. Rentals provided by the central
coordinating _agency may be. necessary to bring criticaldut indigent
offices into the communication net;

A, Second set of problems relate to the, diffid ltieS . in

maintaining -interfaces to systems in h theAcademic Support user_
is not theon user constituency. 'The prioary.ysystems consta*Iy':
volVe in dynamics with their_own users. The academic support sysi6ms.

must flex with these changes in an'essentially.: passive relationShipk'
li: is PotiticallyUnfeaSible for the support syq.ems to make demands

rbtiwcilanges of systems whose intent is to serve others; ;

PO:- -there are the caveats that all computing designers face.

ti,oe days:, thew twin evils ofklooking.back (feW have the perspicacity
to'fulklope e the current technol9g*al changes and their effects
on users) ^o- iting in paralysiefor the patterns to emerge (the only
patterneis chang1);* and Murphy's Law, which is quite prevelant.,in -a
disciprme re' cron precision is crittcl but the discrepency in'
so- ctlied sta rcis, 1 rampant.

The-
; Elie rieic,t;

continuiri

c-
,e;:off eMlemic support systems will certainly increase in

dew jyeks., Meeting its .difficult :challenges %rill be a
ithMe(of.un4crersity computi90.

*it

1
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ABSTRACT

177

Management in college's arid universities suffers frog
general lack of decislotf'support too-ls which provide decision
makers with reie nt, ttmely, activity centered inforriNtion.
While some seg,men s..ot management in some institutions are
quantitative tools ,13:ir mo04.1ing and deolsion 'support, thkeabiIity
to extract actiVI sor cost centered. information froth ,,,-existingdata bases is far ehirld .Private sector counterpart organlezations
generalkizinron si e ,Of .institutional budget and revenue

The AIM,-:',con ept an attemet to serve three ..segnients. _pc
academic managem nt ..'with data arid modelo to support 'deciSlon
making; The manneipett',and evaluation of,-,instructional computing
in areas other, Cirre#:computfng (data prbespirrVcolirputer
Science), the nett/work d; and 'comprehensive deVeloipmenA of

4.4aassroom .support sySterits 7andticost-.centered models .with a focus
on revenues and expense firiookuding co accounting. models) are
the areas of' developMe the AIM stem. T1 le4iti-tiali effort
will be directett at t loPment .obst centered inodelS 'or
decision support;: s paper: describes tie design concept -, andinitial /Aevelqpmen es ofhe systeln.. Actual use of '',the
system for port will begin in -f s.ca1 ye4r .1984t

.2
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ACADEMIC INFORMATION MANAGEMENT; - -A NEW SYNTHESIS

by

',Marshall Edward Drummond

-I
Attempta_to breate: meaningful information .;:.1-or strategic

planningedd decision- making fromdatathat are-a_byproddet. of an
organization's accounting -records is perhaps as old as the art-of.

accounting itself prObleMs of timeliness; accuracy; and

relevanCe have led the liSt of reasons why _sophisticated
management information systems (MIS) havd:evolved sloWlY.

. -

The rapid spread Of,coMputers_to perform,adc6unting:. tasks;

coupled With random access mass storage; broUght .promise to the

develOpment, of computer-based management informant on SySteMs in

the early 1960's;_ The electronic coMputer was" cap4ble of.,

providing timely infOrmation, but numerous obstacles ihhibitied 1

the:aeVeldpMeht Ofeost-ef;fotiveandeasy-to-use MIS sv8ttitt8. -'

,i.
.,

.
. .

,4-F il. _ _

First and' foremost amo ._ t ese problems was the almost

universal compdter "illiter4y prevalent among .top level

managers: of the day' TilIoiterSvinhlbited comMUnication

betweeb, hose whoneede information systemS a nd those who could

;deygop_. them; .!Furthe*;-- the essary data were fragmenled;

segregated; and geherallyunavaii.'le. for use La -any infOrMatiop q

system which might conceivably be-develeped. °:':- i,.-

, 4*
-

HarviSan and iladford (1972) .aptly describe this obstacle?:.

whentheprocess'of data base qOation'starts;
_

the operation of each component system under-the '

control of the Manager, for wc.ko it ,Wascretted:
directs the updating of fW.ers d decides on t-he diAri.,
bution of outputs.: ps_witM other eys Ms

are minidal; Maibly 14-ciduse.`th 'use fir thet'

application .405 designed-:did ot see u nacquaereatle
;referenceto others;

'111

.\\

;

,,i;
t ) . -:-* .:6.

_,.%

This ubtedeScr;lbes_relatiVelyvelI the'sotate:dr Artbf
ihforilf-dtio -man.a,cment, as recently liz the early-, 197 .:Ddta;

files-were captive oftheapplicat.ionff.pr arid t:tieusp'4,ay) Which-
,J,-

they weire reated;- The.first widesp#ad u*le-oftifOlew7dat.SchaSe J

.t-edhhoiogy promised a centralized source c.4-fcar t:/ data which

was access ble ten'all use s.____ Agal:pl'howekver; theil'eweire. barrier °

to the use f th-Se data.r The cOMr_9 nicat'an probikm be;weenIth
ex.ecutive nd the4..e, technical. 41 *f. was, as area as, ever'

,' *!-*

.e.
'''

I.

e
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resulting in primitivp -databise structures which were difficult
toabStract or summarize qui6kly. ..

. i
.

;tf. .11 significant fact'or whichenhanced the 'development of
-management information systehs iti the late' )970'S was the
increasing number of young executives moving into:key.: positions
whowere computer literate.: These individuals, as a result, were
well aware of the potentialof MIS_systems...' Long and Brunn
(.1974), note, "leisurelyA.ong-riange forecasting will become an
increasingIvinsupportabIe IuxUry. Crystal balling won't become
outmoded, bait- figuring out fast evaporating trends will involve
an unmeasurable flood of ever 'increasing, rapidly changing
variables." These statements place into perspective the change
in management thinking'whiett resci from a rapidly: advancing
computer: technology coupled -with- t dUcational enhancements of
managers who were in positions ofs rt to top executives.

'''Information Management inBusiness and Industry,

--1
The: rivate sector began to capitalize on h.e

ocesX ystemS which were.already in operation. Thl!)cott of
uch. sys1 erns forced top management to be paiifuIly awaFemtof the'

t`.s;of-haniging and manipulating. 1.nforMatqn,_- while. qindreased
pssUre far profits and productivity forced them to'seek better
lternative's for informed decision-making; The new cadre. of
compUter.literate managers were quick to point out the- favorable
return 'on investment which_ was possible with contemporary
sy is. Relational Ota bases were onthejlorizon, and more
raid: data storage and retrieval opened the way for the
deVelopmenO'of executive information systems.
8

--Manufacturers a mainframe computers, e.g; IBM, DEC, Wang,
etc., .Megan to develop and sell matnfremes)which were :cOndUCive

't data _sharing,.. data:base,dist'ributionr!rand meaningful data
anipula-tion for executives., Intelligent' and powerful executive

w94-kstations were,developed_; 'Ohlffte query, graphics, and data
anAlysiswere-provided--,If-the entire configuration-was, deSigned
for that: purpose, and a single Manufacturer was 'selected to
proi4de the sYstem; 1'

Rockart and ilreacy (1982) cite testimony from" a- Chief

_ExeCutive Officer.who ales such,a system;
4.

The 8y- -m avbeen -i.nOtnite.help in allowing me to
-1m ove4hy qTrita :ftidde of the col pany-and the iOustry, il; jc:._i*

e'peinl-!feel uah lore confident' th;t0I-an on top.' of ....,

the Operatic) si-* our,c hpany and" its future:path'. -' 4'

V= t
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180 "Anoth.er.,-CE0 states: t

4ankly, ,a s,econdary but very .real, advantage of the use
Piot": :the system by me is the signal it gives-.to the rest of
the cobrnp9ny that I desire more quantitatively oriented
managerient-' of the,,organization. I want subordinates to
thinft njores' analytibally; and they ar..6. "I feel we're on
th,e waY to becoming ,a Significantly better .managed

,
.

Testimonies-Testimonies-` such.A.' as t ese are becoming more - common amkng°

CEO's, these =`leadiers--will rce :'the transitiqn of systems aild

.predicted in ;elle 196 ,..S14-4,ut re red he impettts ofs'the T',Jacpitarmanagers tOa 'tstate.-ol-_,SophiSt 'ion which was -eFivisioped arld

y_ ....

whip" tO make-. it. a:-.. tialty: .. _
-, .,.,

-,.
. . :6 _ . . . . i ... t

Tp.fe paSX -sever 1 years'IMve 'witnessed :-4.,t-tenti chreOst:49n in the
evolution of the M SA_oi- EIS_ akecutive-41-ifkiq-notion syptem). : Z,lie

''': rapid spread of mi4osompu'ldi.;-. technol-.44-.An: asEboi-ated softwa'f;-e ".

iiias given riser to a kiWw .breed of informat-t,i,ph'' -user; NitAb range frshn.
Iti:orehouLlp managers 'to cEO's: 'Relatively,,-,,triexpensive hardware',

celubles.1 with an aelialz,inglykriety tif4!'"4-Sax eientily" softyare, ,has
fOstered i?-1.iter4I expiolon in,'the-ue sb.f- 'combuting, 0," a broad
spectrUm if, personnel'Zi 'floregiorAk,' -e)i,ery,conceivatzle' type=7..':,of

.organizatipiii ranging fr401-11...,-sportslYteams `to Corpc/al..e.think tailaS,
haS dis-c.crVerehe advantages ofi using' cortiVuterS"-. o maKage add,:

manipuiate titterrl'waivable informati.oh. -. ` p -0 - -,

,;...,

i: Despite these_ nota'ole advance a,Ambf..0'1tfi qv?' sfacles
elffie lent iiiSorma,tiop manaJtement roma,in. Most. new mi..cr4ompti.

..;

appliciatiora,ca4 e.ciesc,rif6t:d aS (1,) ',tieing supported bri, .. a vari t
ryof microcomPtpter lardware lia,tiiin a single firM; :,(2..) 4tr"in ru -.1fi
a variety *of midro7.,op'elPix.t'ing--:systems° due to the ivariee of
harciware; ,f 3)leirg used on .data eleinents wIlic13 are kYgyed by the
user_ of tt;le mo el; arid: (511.). 1-161;h;being-llid,ely shared..-beUween users
4 th'i:M an O,rganizatiorN; Thi's type", of compueer modeliingal. for
rdanN,,emezit ciecisio'ns could 1;:).- -ternied"'cl'Net computiYrr"-" d;ue. to

E.,
6,

. .. ..

.; the- fragmented. na-turic of uscerS ailqi. thetr,, a-pplication. ''' 0.'4, ,.,: t-e
,.

. 6 .to. _

_..,' ----'1; n na Y..ways` the "cllose compui,ing" done oymoanagers today a

c , _2. ,4,4 Citu like thesogpartrnentat- compting done by dat,a prs:ocessing
f.

' ' ' (lop rt t1.--,..,of the 69,...5 a'nd ,earrlY 1970.1_s;. Its sTirtuo lies in Ai
th f a '-I, that it ts-doing . a bdtter ,o1:).of prpviting , input e for
d'efiSiin '''.fgatti.nE,, than previous methods. the- frObteplsf,' no-wever
14?._ in t'n9,-...,..ittmented naliiire of- the al.)blic&ttor wi-4ct7t open- the

4:_dopr to- errors..sue..h1 as data :inaccuracy, ..( poor' algorithm
-',:developciertt; Te_i4tila_nar'_oversights; and the.Obviio s- duplication
iof- appliOa;tioihs Ilinci effort:- -,

., r+- . . , /

.,-
. rtr" rely,;; no,t all _MIa or EIS, sylstems :have: these 1 defects'.

9.. -t
S.oiffe .of he best systems' qre charac,terizee.14 executive work -

stiatiOnS ich' are 'upward jond downwara 'cOmpatible.witht the' hoSt
matn.f rare' omputer. DEC d'trd).,14an,; of fer o 13 ersorial computers which
614 iinteiria p."6,rts o1- their system 'netiJort -' and IBM offers 'a
.9ukber ..."-'0Ve=.- int;elligent terminal .opti9n444, and Toill.:i probibly,
- .:( ; ;*:.) pp 2 " 7it'

O

s did ""

:=4
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181l(feegroUe 'their Personal omputer-With most .of theit'. p rOdU
e. _. .

i
\ .

i. : - i'

.CVIL_

,:,--

wealthy
__ser.ss who are .or te --nbUgh to have _a

fUlly_integrated MIS. j)etwork,oap'a st stander=dize their
microcomputers and associated sOftWare,so=tha : (.1) standard data

'base interfaces can, provide the needed, det4 elements or

\ci

aggregation of. elements; _ and (2) standar . Oreadsheet elgdritHMS
oatl, b-e_ihared throog4o4 the7organization .so that exeCutives_ere
studying models built with the same as, '_mptions.,_ This would .
leave the MIS grobp.-.With only the respOn dbilityOf maintaining
the data base and necessary extracts to support the network.

.

vet

,44

StibbeOS (19823-quotes on,MIS directories saying:

.Control? I'm not concernedabOut.beving total, Control..
I'M concerned more- everybody Itiorking off the'Sabe.'
:set of data. rather be,the_keeper-of the data an-d:=
ret everybodyi akecop4es to refcinmat..it or do%whateyer
they.want 13*, always Otme'beck to ey
the raw data., Then we, haye,only one to go tbi.
keep it.up-to-,date..

Clearly, then the key conceptisi'sharin
..,common assumPtiohsaboOtAne dattiee-of tho"
successful MIS -OPIELS,:i SYSteMg_will featu
/nformatioh and This.sharing9
whether the-ays:tems are' ased on;a_single

,tit% *Netter -.there is some c(;) mon
imposed by ttie::orgetii tion. _.Either p

A

managemen.:.putlin "out of the closet.
:

.0*

a-staoa8eme in H ghert'educetiOn

01710:44. data and
data., 4 The. .MdSt

e .-th'e,fshar4-ng .1,
ireviseoav,

endory'S compatible
'hardwares s.,tnderd
roach, wi31 ing1 s

C.-er ; 44. '''
..i.t

.

., The development ce:MISin:-thePrimate eet-de iives rise. to
:)A 11 important what. rat6rmatf4m. 4magemetit.4it7Aget8 atid-.olantitatlyemetpods Hheve_begheMployed to facilitate. .accurtite:'::

'decision-mak In higher education?. Herzlinger (1977) provi d e0
a. relativelynega4ive characterization.

.
,

The,State4of-contrpl and:informetion:syst in non-
Profit orenzetfons is dismal 411. e biklion*Hpf
dollars 40ent'to provide relevant, ec;uracte,' and timely

.0data, fewpOn.7profit organizations possess systems
whose qucta,ity,_equelsthose_found in-large; profit-,
ordented'cbrObrations. Non7irofit'organizaViOnSAO f ty__ . -, 1ikack data; if;anytihingi they enjoy an over-zbun4ance,OCH
numberSiand StetIsts._ Ratheri ther_apk-systemetically
proOded informatidn.tp help-managemptit dio. its,

__. . :;,/

,

1

l

*4
tr..,.. ,

I
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.'1)82 yearsIn the. few sincejierlinger''s ObStrvations,hundreds of
__.

:b-6,g..,:organization; colleges and uniVerSitiesincludedi'have
necessaely changed their attitudes towarlbasid dont accounting.

: __ ,

'Sd'ar.ce. -.resources anddedreaSider enrollments in higirer educationand,
h8ve.,;PrOVided the catalyst' f -grt the devel4pment of MT . _

In an

rattempt to reverse the trend towardS fewer. d011ars:- suiting in

.parer n. a large nuMbr of 'educational 8 ministrators

:-Ovre joined _their privptA sector_ opuntergartS in becoming

advocates of_: "closet computing." While not discbunting the

'positive 'effects frot_thib effort, ., the same-diffictilties. which

were mentioned _inrelatiO to closet-Computing in the private

sector are and will be found in higher education.

',.
,

. . Colleges and Universities are further hampered by the

limitations- on capital expenditures, which make it almost

impossible to discard existing comput4ng_facilitiesin favor of

installing a fully integrated; 'micro to mainframe system. This

does not mean that educational institutions are -in a hopeless
A__

position.i Ralther,. it will :recppire more of an effOrt by _senior

8dministratioR. if a useful imtprmatibp management system for

'higher education is .o become a,realitY.
$ \

. )-

,

The,71\le&I f-6- An Academic Information Managemeht S-,teM
.

Tdere is no need to present a convincing argument in favor,

, of improviQg the adminitratiYe-decisions_"regarding_the use of

scarce' resourcesces in blither education. BOOkSand journals are

. replet witharticles documenting this need: . pone but the Most_;_.

ile'avily. endowed .inStitPtiOS: have escaped tple realities of':

reduce_ funding; t-10+TW'institaponsoan claiM;that:theY have

iUSed-bef re the crunch-begari:_ InSteadi thetypical reaction -to1,
met thi. challenge with better decision46aking_tools.than c4-ere

?reduced funding -:is solf;efOr(-Of :across- the - board., or modified
__,

.

proport,ronal funding'cut-for all units of VheinStitUtion. Such

WhblesaIe:reductions; howeveri. t8ke intb:account.neither 'tni
.rolati*e import' of these utiltcr future "return OnM:investmenti
nor-,Ithe:future vitality 0.f the'organization.

.

N
l'

. :6i.ven the lack of effect'iVe:tObla for. information mangement;

cbllege arid ; university a5Ministrators can hardly be .blamed for

aoti beit more:discrimishating;in their ::approach_ to resource
allOCatiop._ .The, lack :of' meaningful modeling tools .precludes

iriformed' decisions which_.80. based on probability models; or

+., .which compare cost/b,enefit f'atios in all possible Permutations;_

jh :Aibt't,!Optimizinziv s way td satisficingHbecause.,there ia-Tio

rrieahingful inforMatioa -:from which difficult decisions- can be
1:

made; The Ortly budge't .Cutting:alterdative is ."everyone.gives up a

little::'. The tJes'Ultis.,that institUti,onsmove:along the save

PlIth dS:kfthey histvically havei mOdified only by les5'. of the
*. p

.

;._'-'' :,) ,-:QUa_i.y of addinisCration is Perhaps the only universal

HialOtiCin :it-ci tOC-.:."crisis" of Awality in education. Massive

fac6lty reWalning or more rigorous core curricula are best

'hlifewed._ 'a-s. -0.7cl'ical -in nature; while improved adminstrative

'at



,...

echniques, are linear, .and can be counted ricouted o.to produce I83

Consistently better, academic :resOlts brought about -by'- more
-effective planning and resource- allocation; ihe,COncept of

, optimizing decision skr'ategies offers the :rpr-Cmiise of emulating
the successes_ 'of the AV .=t, e sector' in the context of higher

Aiteducation;. _To say t information' management system will
solve all _of the maint be and development probleas. faced by
highat-. educat104,1 in the United States would - be naive.
Nevertheless, to. ignore the advantages of effectivejnAOrmation
management would be to ignore the teachings which 'have -beery
disseminated from the educational institutions themselvesir

YcSA:Ci.4_
AZ-7.0NN5

A

-x,..c_to,1 D

The AIM Concept

10,A_IoxosTTNONI
marzompcool,4s
ONMA4u,VANLOICATOMS;

The AIM concept iS bi-:directional with one .goal beirg; the
complete.,curricular:integration of computing and the other goal
6eing thei.abiliy'to focus on cost-center models for .pIanning
purposes; The curmiccilar integratibn of computing targets the .

untouched ground",Of curriculum which; remains- largely
unaffected by computing. Students are Ir- instructed in izi.ta

processing or 'computer science principles, and make use of
compUters for instructional support in some-phySical.and social;
science curriculumi CAI is focused tin limited curricular%areas,-
leaving much of the task of computer imtegrationthroughout the
curriOulum up to the student; 'By this i mean that the-.-student

/expected to leprn computing skills in comp ting courses, and then
J apply. these to other diciplines. The: instructionally;
oriented part of AIM-.addressefk these issues by'greatly improving
computer access to' students and faculty while making postible the
use of innovative classroom managementtools on. a widespread,

1'7







netur.,:o1

.ec.r:tt-center modeling--.ortiOn t4-he t4 :4.0n c 11-11,--e:_

tne firJt to ,b(;.- developed; Thi5 segment of AO,' lab_ ed.gIS:
.

after i'...'.5 industrial counterpart,__ will be used by costiqerfAr.
:Nanagers at allleve15:tOpOn,..and evaluate. resource_ all itloh

.i.:',,;:i211 ;i:.; to determine;the a'ffect of the qQat cent'ertii 4tion

on the or,;arlizationas a whole.

Figure 1.- shows the- relationship .of an :EIS -to an

Or,.,6nizations extant data baSe;strUetUre. ThisLimplie=p_that the
firot order of business towards:establishinga worthwhile EIS Lso

to Jeeess the current. Statebf.,organizational data:. Time. and

.1:O.T.;;Lite:t op-et-atirl,,, nstraint's:Rrecludethe development of 'a time

,i,f,; . cot..=offeetive _EIS using anythi,n4-6ther than- a" -data Ybase

.atracture to build upon. If,yourdr;lanization fi:'nbtitlii_data_
aase tecnnoloYi a tiMelyandomprehensive EIS 14111. e Jiff±U.lt
1: h,.:;t utipossiblv ttAlo eve.. In some Casesiear-14_heiratichi.cal

4111

;',i: is bases mar: .4entgpmbersome ob.St#1:5,s;tb da,ta liaae

X!,r.i.:1.10 and synth? ,S:.jjbUt St.least.:,the dath'-will te available --

i! .1 ,!6;.pu5itei On=1.1. so-Uree: The .,followlng deacriptiohbf.the
0 ;:.--: ',..0 Do foilowe'd'in deielopment Of'an EI8-tofq=reA'ce the

.1.t'' t
:...,

'4P'...j'4 snown in 2-i-±:urt, 14:

,.

A. MAINFRAME DATA BASE - EXTRACTS

step is to ident-ify::the 'datelementhWhien
aea EIS; me..an:;Olat the,geperalfr&meworkae

:-a5t De ,-;iven consideration at this poitit. The

r,1!.:..:J;.1.0:r1.5 data element dietiotary.should be used to 'identify

eloehts- whpich will then 33e,dt-4illed into tworoups;
4representing element5 fOr perP6Ird-Iextl-aotioni the

repre6entin6_element.which: :soot t-be extracted from
time that they are.used-dpe to the:ed::fdr

rr..?:,cy of data,- Live data base extraction4kareo
cirileso tney ;are aOkolutely necessary due toT_the

of 5iMultatipou5:Ohz.line 0

eleents-needed,for models or declsion,support
not_l)re part of the basef! yet- the basic

.to,computetnese elements' hopeflAlly will

.
9aS.1c. ele4hts will beextractedi the neW eletentS

otorea in a a-,eparatei newl-yt&eated ZIS data base;

B. "EIS DATA BASE CREAT;ION

r.

< ^ ..;:..- M- ... .. 510..- . ' ° _

5t.e;,,-o: ,.ie proce:,, is the .cn6a,lo,), of- n EIS

-.i=y!. '1]!::-z,
,-;ot,a DDsely De house,: _on a mainframe domputeriv

.i.r,:.,_....:y LioWnioz:ile:.; to ii local area network mass : storage

::.t_ y= 1,:. i:.P. to piroviOe a,;-ers-acceSs to- a tat as-e :

cf.th.e :1...2c,445 .lements for- sion s f ort

:ra., :::al-nframe P ....e;.4-.reSpous: .1!

i' . ,

..1;.-H4:-,t; for -tne oi- ,....i oa........ will have to;,

-i'-- .

-- a

17 9

:;x



if
`.;

4........

tlw- ...Computed from elis4ng. data eIeMents by plying cettain
algorithm ;_at-:" the time _oftlie-priginal ex4 _ Examples of
these .-til!menta'woul.d,ae.,cour-g* enrolment:h18;orYdata&40-d' cost
=,acd-ObntirigHdata. Course history, -11.i,80.ng data-G:.$ es is
usually stored by termand-sectiOrl. -,;'of',rtods14,hg purposes
history needs to be collapSedintoeAiletts Ohl show:taggreOfe
enrollment- by couriebrpken-doOn 'boy -16catio and--tit&"-Of

, -offering (dayi evenfhgilw,otheP)CoSt accoun data must be -
'computed from existing,data'OASelprovide the S data _base ,-,
with data elements sL.I.ch' aS±Standard labor_. costs for vqe.16,1s k"
categories,Of facUlty and_staff,L.and overhead allOdatioris by cost
center. _ The process or cost accounting procedure development is
key to \he success of an EIS: and itj.s.a_probpss whichApust ee
worked out in a_wOrthat s#Osfies the nett -"of-the sfecifftc :-

organization wh'ichi40411;:use t1 cost data for modeling.,-
:,:J-

. .._ .
. . -

Once the coating forMulas are agreed upon; thV satli,.p.riticeS5'.N
for data xtractiOn- and new data element computatioppe
follodedTerioditally; proba.bay.weekly; :so that .thg'ElVildAk44he

.wi ..be .current:. wAthin agreed upon time tonStraint -Post-
br dowhs,!:whiCh:are.in greater detail than abOttenter'T(bteakingT:
ov eadip:Cation@Abwn to the course leVeI)iS bett -don t4'
tn. micro-qtiociej stage of the process; .

. .
C. MIC =BASED `MODELS

7

185

__:.-

The.primarYconditions underlying the development -of micro=
oaselimcdels- for4edispns-upport Is that they: fa) w' a'

centralized EIS 'data base to insure. data integrity .,607accii6-84% -

speed; (6) utilize commercially_available SOftWalirfOr tope_aFtual'A .:

modelin3 task.. The only linatations-On micro s waPe lelepztion: '
.are thedegree. of suit'ab' y to the modeling _ tisk and'' the
Jailityl to-_readil. .acce'pt; t data frOm etternal ataodourtes,..:
Mee a- model As nceptua and* put into the proper : software*..;.7,

_,lormat the link'between t' and_ the. EIS 44t0 04 :will. 13
4

--stapda.Pd4zed. faild'i-nclud-e model as_ a ma'dro nstracti__.
T6is %_ i4king stems may "require .: technida upporttd

-t it- opVrati the prpc .will.ocburbut '.on
tic4lly-anc17.be-tr n4 e A.areat to -useriof- eenodei; -*

,

6. ':- Some. data elements Will:;h4vepkey entered the e.,uSe
"-:,-"of the model;, These eIeMent mostly thoSe'equir74d for t

"what APR', coieStions such as'' nation ,T...a, e: , timates- 'will-,-
._- - ..160m4ly dor.le Tram data source elx-etnal tdrtherig ization

''
#7..'

a-

T le element
1ec is ion will
environment.

merles as
leo*a-J44e
ed data

7

CISION SUPPORT Sini4W,i-. #
of hick ar wired to i._019:et-1:sp("CiAid- e r 4

, a _iirn tqr.al ar depe :upon thls4VI4deciiislcik,
times; support-, li'd-onsiStof.:'Singli*el---

/ _past.ave' been ,ed in_ the _pas t .. _If', mKE1Ple' sc'r a -

ded; a macro46#tru 0 i6to'xtac all bi- the
r.time will t A in_ tip data e

.
tsi.

4:: .
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id ,,

,..,_ ,
-as,',... "E: d e d and bad', lable to ,t.he decision- r on

sing e 2'windOWesi" screen. 8, Will' iriminate. the to.
per for)M,,.--piCiltifile qUerier* :tliO extract suppd-rt for ..ingle
deciSiollt7 At other times; ,the reaults of models alone'; 0-rz Models
coupled with' queies" will be, needed.

4r,a

The ma,for advantage oT the EII__."..*.em which-1S designed as
44d-ea-bribed in this pape'r is that atfanager will have the maximunr.'

decision support. available in terms Of mcidelS and data extraetion
With a mihimal level of computer expertise requIred,
Microcomputer operation -a n dt kamiliarity !with; ,-selec,tpd
microcomputer software are the ,only requirements fo:Ir :U4'of it he
EIS System. Furthermdre -the ,mbdeling. Software dan: be ".pre.;,.
Structured" by ;technical support staff ;to perform the desired

so the -end user of the EIS Syst.1.:-EOUld use the standard
.. models. tqhich Ale78he helped. conceptualize; r .'the staociard -mpdels

could be modified, tO the 'end user's s 0.sfaction with the
assurance that the original standardized raod1 alwayS be
P.eaetivated; '

. -. ., _,.,,

,,,_ ,
CONCLUSION

. . .. Y

Prfit14: ' d . :le
, 0 ''''

. .1 The- reblity of decision sUppOrtX systems's for mang,ger's: ..Of
education'al instikutionS has been .hampered by,' a oombOatioN of
funding; . ehe stat' of teCehnoioi a'nd use-r _knowledgerp.f. System
design ,potential; Z'heechnologieal_ limitati.dna -have beep ,mostly:'

-..remoVed with the-; developtient of the large capat)it microcomputer,,.

he id,,..1 area 4tworlk, -8nd integrated spreadstieet. type. 8oftware.
e igIS.:, s e gme in. ,.ref IAIM siMpl 0 :_kr takes a.vantage dr these;
lhfili:d,og4.Olzi, Or e akt hr ouglls ; and*Ombine;S: then 1,T,Lith *iod el, i-ng ;

p...81r4letloll i op'er a t ion4c re sea rchr cost e.ob.ount lag , and O-,the r

man a,.4:crq a.1-* lrechniquees t.,1,hiot_1..ha vie lo beetrf4flisem hated , by : the
4veryi-4Utitilt,ions Which' stand to prtff t..mo t by he in6tanation

...

and -ase:61..z costieffeciive and t., ly dec prior t system: '
. .< . . -

e.

'77'Ni-:.4
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.;Academic.c puternetwo ke,intheUnItedatates are.- rowing rapidly to
cauppoit tb.,e_:604p di*fieeds f r compUer-baked:communicgtin.of schdiarA
hfidadmifii trat s 10 higher e cation4,Both.local area;,nePfarks_for
infra -camps_fabliiiesj and na 'onal'ilfter*campUs network areefgreat;
Intereart,. Thisgrowth will acceleratein theforeapdabIe' ture.afi"

---, i 4 '46. ' ':.;oomputPc.6.bfallyzes spread rapidly:through col/4es And universities.

-..-:;\
J._ ___

::Indi,kiduals on campuses throughout the country are ayaluating002ens
, -.

Cf: ldnal area networking options to disooverways of satisfying voice __J 1 ,'-__
data and v -telaco nicationa requirements. SeveraauniltersitieP_htyp ,--

,

dennections .rd t _TiVe 'national networks;_4Moat.._InformatiCh tech- Nk,
Ogy7man era are_ concerned abt:out.which_netWdrk ,fEeimilloItiVoini and I.

01(eral hr IIptidi Annectiond'amongderent networks tha serve the
-'1---Acampuar.74. N4,: : .

; ':.

,..'

/2_

Sitne t /
- .§ t = Itc.,...-i..._. ., .

a o.politidarforeis-iivli t-themiin tect:( +s,,,z.....4

1?04.pohgppic, Works eikiceritiWelto grewrInsizea
vagett. This rowth WIA.W'comPOundta. by the'qofigtan

TIT rate
d-9:9t OPig,

.,.,ptdtemputfte. a are.-._ '10,9 prolifeiationlail obviops aasociEltedirconts
d disadvantaggs., 9Wev-, tp7 newness of this fil4d and the dynamic ,,,-;.0

rowp of new Idevo h. A. it premature to try to,:ntrflit the4cr
rolithciith arOfici teens. C nectione.ambng networks,Offer the oiiiy41'

reasonable shOrt-,te technIcal a d organizatiaol approaCh to-th _prob miz-

dfi:e*ntinthia ro eration. ,C -rcial ptaniardizationi- in fh -16 '
W l: lead to- -comp t r networks -tat,are interconnected in;Ways si ilar

.° to eit. telephonie ne °rich. --...: _)1, *
,10

40: ,Thia paPerwilI.,f-cu natil&A -intercampuarletwokd-... B ief _
-,-. descriptIonf several, of Wd (ARAnet, BITNET SNET,-_EDUNE
MAILNEI:OLINWENETi 1 illustratethe wilt ta "of Ada
aift.i-chtions currentl and the fifekfor fietwo knnter-

..ectiond:"

-

ti -( ;sr
/--7
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TH COMPUTER NE OWNG ENVIRONMENT I RICAN HIGHER EDUCATION

Definition
.

! -P-
,.., r

. 4,.

pcIppliter netrforking, like m other technical concept;- is
,

o ter_fihe well because it AVIA many differrt_IhinWto.Many people.
'-t,.. ,

r t

, er7RO lf Or 0-0-P this paper Shall Concentrate an networks having,

, A *. ,
--E.,. ._,tures:4,-

- . . .

..t.-4 .\
,

..

ysten of interconnected, autonomous computers, terminals a

--''icompunications facilitieb s'. 1 -
.,

, vogo. at least national in scope with signifitent atadeMic-
,

For: /

is

ave4ability of special software to manage r ?time

and. ` --
.

.

' N11 lists of'.host co4utera Mid users with their sociated network

addresses l' _ /
.-- ',,----,). r

. 'ts . , q:

i.eral iftipbttent types of ki is networks Are bey-and:Ow scope of
.,

,

-paper (e.g.%lillal ,n ii, tIng computer 610tems on a. ,

and regio al -net . rks, rVIIT specific geographical Area, s

process, of. 1.Ning their; carous

2Cii7ffent.lecalA14 , .. ' r exampaleipCarngia-Mellon Uni
.

y!.-

-7.: --=.-. c=:4...;
,!:_:' * c

ia'involged with a multi.-m ion deaaar join study with the LBW '-
- V :-' .

Corpirationto'deveropfa6v cholarly Workstet-Othst se:go, to

Ito each -ther in aAligh p city local-ComMuhiba$1-one." i;r3c; -Dart--

, _, ,0-

:Cellege is des2,gminpts oin network; :to 4110eat thdUatinda qi ksteto
.

\ ; - ----,

;- -ks'd BilO ,'UniiersityAhits,wired its campaiwith & briaadi-bind twork that ..

4.3
. . .

_4.

carries b -_,Aidko .sig4gIs and computer communi atidins. TbeflUnirersfty'of":11 4

Chic-ago *he%Aslled OCal,telanhorie ayate ititegr,htes v6ice and s,'"

. r,. , i. t
4sts. -on the same

(:

netwo IltilpadozAne r 11 re experi- . I).

meting with fiber optlaa and base- and broad-b d lbg es. Recaile igo- .

116- .4., '_'__ j.., _- ,;! 2 %-Y

of time I' itations -this'present ion will cone trate onina.tional ...,-,.,

.

computer.7:, netwerkb =- not :on tXarly exci eld of Dna
/

network's. -: 41 --(c--

-,1 r- V
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'1 P

4;The term ofteriSed, toi f cO sba aliootio Of
. -

hputers cation'.4Ardwar 1 network) and groups>of..,

:7individUals
1,1

conne a telocemiu on 'links (logical -net ark). JA

* _-_idrkrtieu]ipA cap11.1 part o eVer#1 different phy network1 networ

tht nie time. often, an iX ual will teldg to re! tIla%orie.

netw king $1,au ikly on 'f erent Physical networks. "For 4,a
#-

dokleague.of he hor haS Six-different, networkaddYtsses, adda-tDon6te
_Tr

. _

a44osttil address', mikhis:tusiitfiSS c rd.
at;

MosthIgher educatdln,networks are base on the-diverse ngeis of many.,

individuals rather, than -nderly ange'.SyStet<tedUired o = pparL.

th "business" of the in UtiOn. 'academic netwok 'Stan n OlarAr
.

,

cotntrast.to the high trans ction rates mn(Ltightfp control' structu of many

Commercial networks designed to support an Orgabiza oN'needs

reservation, 'order efit47, at or$el Aronic fund t ahsfer facil

t,
S;t74 1.Typical kbademic

Aipplications

-/

In Agree to underftand how computernetwoirking is evdlvin

ade*i3Oommunilr; s Udefpl f4 examine both the 'broad ca-te
s ,

apelicationsmost comm today ,and those that are grO ing quicY
V.2.'' t

,, _ ,,
)

si :.- ., .

r. ,Pianse',impsirtant to theda
uses: TuNr pli6 q hardware;_ softW4rei and

,

-,,
-e-very campus is rOhibitimea p ive.- acinsder

4

, -

t-s'of operating -the largest'a. xlatae-54.00omptiten6 o

mpuses to satisfy the coM)outational req4rements of aliV1
.,

esearchers; It. mope economical tosatigfiCMUlat CO4Mbh comp tkil me

1 and to access 'remotm resources foniNportgint, tut not'll p-4:ily-tiol,di
6,

.

-,.
plications. The same argument-61Rn be made fo ing.uniquesoftware

data resources:.-

.
.

lip
uccessful ki4.applicatr.uk in i:h n edtcation h a :),_

stiffed usingresourve sharing arguments, but al' umber of
/ 0 ° - ..

.'7 ei.al ye-cas is -fewer than was pred_ct r example

summer tudy oftinfurma;tion . -. c. J ea rdt--cdle _repot

-717.4



"Thus; a net rk_couldfacilitate making the
institution available to others; ,Ulpersitie

`.!-materiaIs&data banks; aomputing*facAitieS,

resaiarCes of one '

coul1 share librarY

Thei;mapidIydecIiting coats. oi-hardware and the alitiOat universal desire for

local; evetindividliali control of information procesaing facilities; are

6°-- tio Of' the strong08147m Computing caPabilitieiW The--..

rel-,+e lack of importance. of academic-resgUrCish4rin,Vcontreata- Alith

Many networks in the private- sector v.,fierer

strongiMportance -- for example etIprong mativ
ril.e6:VationinforMa ion affiong'Many comanie CBApjengers..., ..;

.

If resource - i4 although vital' to maappIicationsi'is not the

A:rimary,driyingifOvoe in.much ofacatemic,h4tworkiing'; w t is? Communi-__

AtiOn.Eimong peOpleA.av'the obylows answer. Most acaaem pa at Cammu
: -''

trth ,others to accomplia thleir goal4e -Sir e 4heyArenf en s parat

urce ring is-of krahount

Leo are airl

&ors by large di aOesir:and theYnature. of work islrften

CO146TaaveianddsynChronoud; actIlty;: studentsi and administrator&W

hAV- tti d.cOdputer communicati networks,,havei by andr_large,'7Alound

to be useful: Traditional communcAtion easAannual meetin4
,

te115 one,.ete.) do.not have_ e need apadityi or more i rt

appropriate responsetime.-
....

-

'Ma 'terns ar routinely sen
_ _

coMputer etwor - short

data, 'programwi prelimidOry id4s
.

,

Computer-based communication.. in

often its importance was not

reason for a network.. '`Inter ets

all networks kn-7,n to the author

'ar64011 plebe; oMmu cation apps

re often import enough to j_

-4..

mesgages, r porta; dra

requests /for c =en 8 and h

networks has alwaya been aluabir; b

chilitted' be ause it li_ not tho.prima

1-comMunicat'cns are gi,;,rapidly in.;:are
-_ ±.. -_ _

,-,t-c ' t ---fA" .a...

rapidly
....%.,.=

Once- anynd endenVgystefil cOMpotenx.S-4
_ , , s 4

ations among prev usAr di'SjOint'eleffienta ->

4- -'--------

fy net orking. The_w'despread use of

computer netWorks for Cdtmuni
,

cOmmUnidatidb services to

sophisticated

educati

conferencing aySte

ng isce4% new for% of computer- based.
r

IOped; Electronic bulletin VOIrds -*ow"-
400

ms are tWOje remples popular i

=1411.



,,i6o.,--'In the-711 si:e.th AdvancedDlless rpjaet,Igency of the U

Department of Defenseestiblished a i&sic r = =ea effort.in comp

networks. ARPA (now DARPO madeleiwral.grants,AworPorationd a* to

- academic computer science depart ,eats tq help deve4 the field ofcomptier
, .networking: This research led to t implementation Of a small prototype

network in 1:19 that has grown to Appro:%mately 100 nudes d almoet 200

_computers) distributed throughout the U.S.. and several. other count s._
,.;.?"\ - ----Th.

e nodea.are co netted mostly by *aped elephone,liassi_en4dkn few

-by leased s llite channels. )_
...

14 ...the important concepts; such as itching; c

tonal networks, ;were develop these research:p ejects.

y Used,e
' ././. _ .

_.

The:results off'_ develo ad immedia siti;le%impacts:onthe
4 '. '"" ' ',

.

computertscience community;' -a RPAhet7beqame verny popular withineoileges

aand'univer4ties;
-In.\tec i'sense,'ARPAnet is the real father of4 , . b ='/ _

) 11?
modern academic networking in the United Stated" ',-, - -`,....90

(84.

Tlia:htstcomputer; were those involved inii ch Projects .suldrtad--

by DARPA Thus'the early ARPAnet served two. pr s
0

oses --.. it.. -J.
,

ckg17.- .
--T....,conn edon important groulf-of computd Scientitts who wtAlb*or

_-

problems nf.inerest to the entire group, and it'served as a Pt erng
-..

resear vehiclefor-develOpment 'Ark en networking: A Newel and R..

.6proUlit

4 -
-..

t) ho- epresent the- IIIIspec 'ot. . :of university and
-ndustrial research -groups i utersqpncei ui also now include -

mililary organizations- ith diverae'operational_missions._.ghe,
essefttiaIly-saturat 0 The traffic consists ivgely ot,e
es and files; the latter containingi)rogramsi'data-_Sr text;

substantial remote access. and_esral organiwations e -Aka-
all oeltileir compilti emcItely. The user theARPA et'has_
egral to the operat Of the.oreilzations connected

I,

ARPAnet_in -cation ha



192

,f.rrtkfl
O 4M

limiibed aAesa. Sinc'e it served .bo''th research and opeuational Defense

1.),epar then t uples, ARPA net has Ni.'been able to expand to satisfy the needs 6
vio of academic computer scient:ets who are not part of the DARPA, community.

In 1983, APRAnet seporated t*;esearch and development activ ies from the
ctivites and crepted two distinct networ ARPAnet has

unable to expand to accOmodate other disciplines.

Becaube of ARPAnet restrictions on membership; the Universit3r----6f

WiseOnSin at Madison,. on behalf of 15 other participating institutions
submitted a netIrcirkIng proposal to he National Science Foundation. , In

'January, 1981, NSF approved funding of apOoximately $5 mileion for a '.

(computer acienee' reeear-ch' network (CSNET'): CSNET is a cemputer science
c ip

community effort to provide open network services throughout the Vnited

States' to computer scientists. There is cooperation be" eti the Department

-of, Defense4and Nb to allow messake communicatiOn'betWeen CSNET users .a*1

ARZANET sites Pre+ntiy 19 CSNET' meMbers also- particle % in 'ARFANET 4
..... 4 k --.1 rs ,

st

' 4 - "stfj;
,- i-t the end ,of )982 t} era were _lepout :30 participating sites,

::..----phas
,f-

of CSN ' '"An N program' el,icistation .fo 0 titian
.. .

manage, op d develop CSNEr; descri4S t 01s
.

: :fall: " t
..

"The Computer Science RtsearciT Nedmitor'kl ' 4,..r... tileN

National. stience. Foundfation, that is 4-nten. e ..;...,,t, , a s c--:-...,; ..-==j---'
fb .. -..--4>.----

. . services and access f r aksqualiTie er,sti 1 s. It
, .. is a logical ntwork iliz,ing the se ces sev r

network ".-r the ong term, CSNET suet me t the two i', IAN ofd
.-.,....,

y...1, .'

6 k the comp r 5C1 6. resfarch copmunity siifficientli'Well to- gene te to
n ncial -u. ort.:...... ..:.

It )
1

\ 1
--

iftt,. CSNET

......._:,thr.e. e- major

4

rdiwi

nds

r mai
6 tran-

o remote

_cornpiong corn
.4,.
..ices the, ilet

c,-
1 ne an "addr g lifilcil Y

one iSNET ho -Z-0 not . -

it ility to us -1, a r',.. ..-.. host a'6"--1-f

71F



EELApItoi MAILNET
.

.44

-

4In 1479i .tpucomi a on-profit contortfum t a more than 450 partici--,
pating colleges and un'versities; ihndttnced the 'oral phase of

EDUNETia.computer twOrk that waaztounded to meet

1
e :general net

ed4 of higher e ucation. The design of

rqinnink:Counci on _Computing in &location
-(:-

'1: of atg- The Cou it m
-v 11

kinds bf 11
, .

rking arTigements t At
/ .

. rganization. capable of provOingviabl

772: .-

i A. 0 'with the supliort of theAd.

..7.,..,
A ,
Pla ingir raw_i omii e s eve o ti hree seminarstr I

.

- ar

Foundatien,_ . ,

,
:

....::

EDUNET ,came .from the work

and iWidOrch which ids composed

severalyears to'- study the
. e

t lead to a s lf-sustaitil*NL,) yt

c network s vices. The
1-

uctea,in

:1.cience

EDUNET's primarY, f has begin 0-.,make It. easytor.-peopi,e).
51

?lout worl i t act d f-reetly,with sokhiRiCaiell coil
!

.

97hoat institutiona..suppor

cated

tblIN-ET:1has 6v

eaucalion;

promote the

apecialie d p

mpute_

tth

_supplier.

-- :i

ved ip,t an'internatlxnal-computihg,

drgarlizations;:ana not - forrofit
It_

*13.gi,qP15 ..,..:4 erized TesourceapRVNIII

:an liatabas

cent rs in th ate

Sweden ie

i, a ng !.er ,
-0

......
l

h .:.
my -:- 7

''' ,.. d
- . .: 9 z ' '.-...- -11.1irok- , . ... -,,,,'" '

.01*

Jietwork rr

mpan-ies.

pro

u

fiver

ace

"--77
.

Typiger ices in ude ecarZlica
unique computer lardwa e e.g., the CRAY:.-1,:sup_

of226P aota); etAa e mtAlagement, mOdel4.1

topical s ject- re s. EDUNET services are u

faculty: dild studef-s'in.moreillheCT50-iyar.hci
-v,

Service b acCessedthrouel terMinaldi mic

confere

; ^

ndreds- ofjr gra ei

admj:nis ra tars,
4

and word'

savai ab

._cipmmu icat

ompan es

4.N
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'Electronic mail and.ornp er-br ed conferencin are the fastest growi
services pro vided b , DUNET upplierS. A net VUZi2M activity is

proje to transfer the electronic rneSStging facilities develcIpe

.,_CSNET 4ject beyond the computer eCience_.reeettiCh community to .a
._.

hig dstiOn. MAILNET will link together.pcal.campue-based nic
. . _

...)

mai I em ,to support transmission of mes.67geS: and docUments betur p

persons on -_d_fferent campusAs. -- all of whop. use their own -local egdgc' enic
,

mail systems. Virtuajlly any campus -eleCtyroria.6 mail system may contieptito

'Mailnet regardless of the,:type of comwter oroperating system used:, .

/

At the prVSent -time, ;14 Xiii'vers es are connected direc
... L

including sites;iin the United Wing49 den; Ten mar
_c_ir _ ...are in the process of implemen-rAng cjartc connections; arid' . .

wets over 100 ..9pllege's Ind u /verb3.tlee
,-.. -..:. .,*,' 'I

be a jaressabl

gateways'.

ly. to MAILNET,

universities
by thkg s*ring;

by -netwoVi

aA

TNET 1

TgET As -a rapidly expandi netsAork oZ, re th 100 computers
---, t IA.at approximately 40 universities. T first ink was. s a is

A ti
Tice:014y Uni;iersity of New York 1,and Yal'e University in-Mar 1981.

, . . ,,- _,_ a
_._k is based' on a softwhre product developed an.d,Lused internally by

r,. sik 4L. Ak
.

M to support -a Mul 3.-=nationan. internal corporate network' of m e
_ . s- '

l'I i i 00U- rlodp The boftwa.tti_prOvides storestmd-fopward dressage 't

""

4

capeebx iti s. T e only special networking hardwares quered is a eem and

leased telephone7

Ire the p
reC Isere,

atiori to
descri

P 4

h othe movarrs, f-41licha

the nearest BII NET host.

f_twEi e was ,availikble only on 'Bit/Compute

mmunica n pro, ocols et6e develop%) at Penn State

ID
everal ki ds

e Karst of NE: 'Ptighs

the -ci"!

is_ .3_13
ers made by 'Digits

one of the or
-E

fie
# _pr maTy-T. rpose..

iversiate '

'

-/



inexpensive software and 'cos ctive-telecommunicationsfacilitiSa.
Thus an institution can co ec to BITNET easily; with negligible

nd.co ti proviirig speedy and simpl%access for
BI E users Share information -via electronic mail,

interactive messages., text- files, and

programming effort
faculty and staff.
'specifically in

'.Computer progr

.0ne'of the inters ting aspects of BITNET is that there is no central

agement of the.net orki. or pai4 staff. Each site pays for the cost of
'1.74

.the telephone link to the next BITNET site. The
'1. a 0.. rf
---,and:operational cests of running the network are s

Patine organization. BITNET sOon extend into Cansda;- and a direct
to.

..414nk
tc.%.
Eu'rons "s currently being implemented.,

4

fnistrative; technical;

red:by each partici-

USENET; an inforMal neiworleof more than 500'com syntems 14nning,

the UNIX, Operating System4, is similar irimany ways :'q. TNET. SeVe 1

years ago'-!students extenta mmunications pac--; a "psi. of the
..

.. --

-'teal to-include a news faciIitmio This fAcili_ '-'reeky an
nic bulletin board toPwhich sites iii.subso e_foirvaiou: r4rvi4s

_ ..: _.

.

Tag from news aboutdata -communiCa4iOna nilluici;ocomputera o wine'
:, -r ,

-4-
jokes.:: 'eitensive electronic mail factlity islt parat of

.

nter and ry a;leave U ET very easily' dilite a

idistrative structil dhSld vrbao4.04-11W .. , Jr,

etwork is tha user mist know, apabi67--liti ,2e .
.

e network:t -reach user_ -at other jsLt
_ a

-.111011WfAm,

Networks

a fo

There are-several important library networks supporting apti itida in

education that are very different from those descri,bed i the

receding paragraphs. The largest vf.these networks CWh eh Was

1971400 provide cataloging support to lihrSr sin Ohio. ,

C

r

195

4

ti
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The Organitatidit has now grown into

types of libraries: Several rediona

_

nternational network serYing'.611:

n tworks collaboerated with OCLC too

spread its services throughout the_ nited States and into Canada and the

6nited'Kingdom. Two other major, b bliographic systems have emerged in the

United States -7 WLN; the Washington Library network; and RAtN; the

Research Libraries Information' Network.

It is beyond the scope of this paper ta7eiplbre tbe0e

epth; but they must be discussed briefly because of thei

mportance; -These networks have emerged not a .gin; Jdi

networks ill any

iqueness and
. .

-4- like

ITNETMIETtit COGNET; nor because a technology was

USTNET, but because offunneirspeCializat the -nee} Oir.resoUrbe,

; _..,._____ .

sharing on a grand scare. Large bibliographic in ormation retrieval'

systems face many of the problems of Other tetworks;,and i dition; they:'
_ t

have specialized technical and legal concerns. For ex pie; there are very
, .

compVeX legal; political; and economic lmplicatIons Concerning the sharing
-- "____6___

and exchange of bibliogrgphicdata among.Operating libraries. Who owns the
,. , ti

data and hoyHda$ itbe distributed?: Many of the organizational and.,
. lk

technicaluftveropmenta in this' fi rd are aueh that precedents and. ground..

1.0- :0$ .,'

.

,

rules.do nal yet exist. "0,

ti
?- -

compans prnvide abatpacting end indexing services th4-Are.'*

widely used higher education in audition to other;rmarket areas: -These
-,

services-are uSu Wy prola.d0 through campus. libratea4ith traineAstaff.
..

mq-- -- -
meMbes S4iyiuglasut)le intenrace to the ififoimitipni4frievaI networks.* ...;

.

1..ii FU RE .TRENDS 1p.AQADEMTC, NETWORKING
;TIP .'..

'A t_

Since;there'are no political'forcis.i he Uniteditateabo,,l
... .. ' Y- #

number of differ t academic networks, the utbVr belleyea
...!-.1.;

'continue to grow i size and to:pi,4140r0e-:1A-veriefil-z ;'Th

''. be compounded by the constantlydecragsingOat of titer
proliferation has obvious gtsociatedYcod-''

nOWnebb of this fieik and the dynamic.growt

tauematUre to 'try to restnic tW growth':

among networks

isadvantages.

;new ideas-1 are
- .

artificial mea

ey

4'
,

How4e.1.0 thex

uch. that it

gat4aya

er_ the onlyreaaonable,technical and'organie tjuenal.

-9-
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approach. to the jirdblems

.

inherent in this proliferation,

Several inter-network academic gateways already exist; and others are

under development. For example; ARPAnerand CSNET have-been closely linked

from the beginning. Recefitly computer scientists:at the University:of

Wisconsin designed and implemented a gateway between CSNET anp.B?TNET that
Y '

is being tested; Developers at the City University ofs#0. York and'the IBM .,
..

.

CaMbeidge Science Center designed and implemented a ga . -between BITNET
c\

and YNET, the internal IBM multi-national network. This gateway had. to
1 = "

pass rigid security tests imposed by IBM before it ,tieicamoperetioabl. A

gateway. between a network of several universities naingDECnet an0 ii/INET'
.,:-

N 1'

has been operating successfully for: 1;i'o'l°ethan E(year; and a gateWay bety0en;-

UAJLNET and BITNET is currently being tasted'at Cornell University;
.

Most of the technical problems with the design of successful 'gateways'.
y-. *

among networks, have been;selved:but large organizational problems remain,

'Fin.' example; .I.Aernetwork addressing staAdnrdshaVe not4ret:lieeil wijieli 6_. a.Z. . . .

1
adolited, andtmanyo)f the current 'solutions are,tbdv.informal. andAd-hii-6.!.

Another .org izatioinal prphleM is-interniiworkTri ng and charging.
,.

:i:ricompafibi ties.-
*

Mosf. networks cha-rge user' for such Message4-'but_dons.

fl -(e.g:,BITNET). hip noVariable Chargee'for.traffic.. Clearfy these .

different philosophies cause problems when internetwork traf'ic
.

begins to get grog' -) .i,. ' ..

__, .
. .

I 0

If iI , ±
Computer netw rks will eventually/inicohnect.assmoOthlyta4urrent

t.
,,,- ,, ...v- 0

telephone:netwerks Corporations will offbr4ind.easingly more valuable ,.10A. 4
.\ *sederices; and disc'pline,baSed' networks will prOtabily not' manage and

. A..

..
.

operate their own long distance communications Iinks.If.one teChnology or
. ,

. , /

service-emerges that is "clearly suPerior4o, and%more_aketilomicalWthen;., all ' .'
. , ,- .z-_.

willOthers, it tell be widely adopted for new appficaltos. 'HoWever; success-
._

ful7olderne orks.will,contintie to exist for'a.long time.
0

-
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Network information and management centerk!are emerging.te formulate

solutions to these problems. For exawp- i, BBN InC".; .4 Cambridge .,
.,-

MasaaChussetts firm; operates aNetwork nfo'rmation Center.for CSNET,'
-

ED,UCOM and City University of New yOrk .a-r working ,together to.11evelop
.* Air`.

4s,
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joint Network Support G6nter for BITNET. _EDUCOM will supply user seTvice

facilities to the rapidly expanding academic networking community and City

University will develop 16eded sOftWare and operate a Network Support.

Machine that will proiride important facilities such as network address

information for users and directOries of saftware and hardware resources;

ThiS proposed Network Support Center will also coordinate the design and

operation of gateways among BITNET and.several other academic networks:

inclUding a BITNET link to Europe which will become operational this

spring.
1

Computer-babed networking activity is beginning to expand between the

United States and Europe: sev6ral interesting networks exist i the
_

European_higher education community, and efforts are underway to expand

gateways to American networks. It 8660-6 obvioles tbat academic networking

connections between the U.S. and other countries Will grow in importance.as

the technology evolves; Of course; the most important incentive to this

growth Will be the emergence of groups of academics in diffeient countries

who Want to use computer networks to communicate. The technology i8 ready

and waitineth Support such internationalAcooperation.
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Many uni ersities need to use personal computer Sytteins
either as -term nals or as_ distributed processing workstations:
There is an ever growing demand for information to be transported
from the "main computer" to a user site, or vice versa.

..

This paper will diScUs8 the interconnection between personal
compUters dnd other personal, mini, or mainframe computer.
systems.- Hardwaretechniques for tying computers together, a
.description of the software_"avaiIable and advantages and
disadvantages will be presented.

In addition, we will take a look aheadto,the emergence of
sophisticated micro /mainframe 'links with major software systems -
and will discuss strategies for data sharing and the role of the
Information Centre; A brigf review of product's we have tried and
are using at McGill will be presented;
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A year ago; my department; McGill University Management
Systems, adopted a support policy for personal computers (PC's).
We standardized on the' IBM PC, and encouraged adminthtrative
departments to use PC's. At that time there were only three
personal cOmputers in used for administrative_ applications.
Today; that number has increased to 25 and is steadily
increasing; Several of these uSerS have requested that
Management Systems provide them with a wayto link their PC's to
our large mainframe based systems;

Personal computer users Watt tO"Communicate with other PC's;
minicomputers, or mainframes to exchange information and messages
With Other, users; and to share common data and devibe`S. -There
are several ways to accomplish th'ese objectives. A simple way to
exchange information 146t1.4eeri users and systems is with piper.
Some of our firSt PC users wanted to provide us with input to
update programs from data ''entered on their--PC's. Fbr eXample,
they might, have the data in' form of a spreadsheet. . A simple
solution to the problem of getting this data into our system was
to have the user print out th'e data in the form of a neat
listing; and then our data entry.'grciu_p,to.dk over ThiS works
very well for ad hoc requeSts; or small infrequent batches of
data; especially if the data was previously provided on
handWritten graph sheets!

Obviouslri it is desirable to avoid the re-entry of data
already in machine readable formi' and to eliminate the
possibility of data entry errors taking-place. second way Co's..
exchange information stored bn a PC is via diskotte Diskettes
are compact when compared. to'\paper, and can be mailed; 'Two PC
users can eaSkly exchange data in this way; The MIS department
could alSb acct diskettesi and transfer the stored information. '
to its computer system over a communication link. (more about this
later); The probleth with diSkettes however; is handling and
media compatibility. Diskettes are easily damaged_ by rough
treatment and stray magnetism; and don't travel Well unless
carefully protected._ In addition- i-g6St personal computers cannot
read_ diskettes _created' on a personal computer from another
-manufacturer. -Like paperi- diskettes must physically travel 4rom
one point to the next; and' this'can take time.

A better way for PC's to communicate with other computers is
over wires. For casual telecommunication; the wires may belong
to the telephone company. For more dedicated use, either a major .

network, or local area network can provide a path for the flow of
information, The use of an 'electronic; wired communication
Scheme avoids the shortcomings of physical methOdS like paper or
diskettes; such as handling:or dittante. In some ca es
electronic communication can solve the - problems 'of
incompatibility, and errors during. transfer;

For casual communication betWpen PC's or betwegn Pa's and
largef computers, asynchronous (start-stop)' te.ecommunication
works Well.; This kind' of communicption is generally point to
point (two computers linked to each Other), and takes place over

195



public telephop.e -lines or twisted pair wiring_ (a: fancy name for
wire like that used by the .phone company). Signal li.114 &between"
devices is done using the common RS-232 interface standard; and
except for very short distances*: modems are used atiboth ends;
Examples, of this Stitt of commu,nication. would be ,a l-teetype
terminal_hardwired to-an IBM mainframe, or a' VT
dialed-to terminal-
dialed-to a. VAX minicompLiter over the telephone system;

. . .TelecOMMUnicattiOn is the first approach tried by PC users.
The hardware requireinvits, are, a\PC with RS-232 communication, and
a modem. Most PC's are purchased 'with a RS-232'port (often on a
comlpination card)* and modems can be_ bought for very little or-may already exist within the user's department. In orders to be. up And running; some software is needed, to make the PC
communicate. The software inakes\_the PC act like ,a "dumb" or"smart" terminal, AS this is, what the other computer ghost)
expects; Examplee of this kind of software- arer Crosstalk XVI,
PC -TALK; IBil Asynchronous Communication* ate. Literally doyens
of these software packages- exist: Important features to look out
for are: ease of use, ability to emulate_ popular terminal types

ib \j

and file trrfer (upload, download)\ capability. - Other featuresinclude fie Ie parameter setting so that you can customize),high speed_ (for local attachment)} and automatic operation
(automatic log-=on, automatic Answer). With automatic answerAthePC can act as a host system to tithe PC's; Or run a ;biilletin
board service (BBS).

The main 'advantage of telecommuni, ation _is _that_ it is easy
to accommodate, and it _is inexpensive. Most colleges anduniversities can easily adapt to this c munication scheme, a$ it
relies` on existing telephone wiring*, a_ d_ commonly used_ modems;
Although it works reasonably well, and distance is no barrier.*
the software can be tricky to use There are many diffetont hbSt. systems that _all_work a bit differently* and many kinds of
hardware,are involVed. At first* the user _tends to be confused
about what options to select from the choices provided_by_the
so tware packages; Alter the initial connection* things tend to
wo c _well_ as long as the -user sticks to one host systemic and the
host systeM does not change proVedures to often (logon-
sequencesi efic.). File transfers of proVe'to.b6 especiallyfrustrat4ng*_ as theyoften. rely on the user understanding thehost system's editor, file_ conventions; and so on Other
aisadvantag_e of telecommunications are weak error detection
schemes* and the s low speed of communication: BUt in all4fairness this method is finejor casual_ use:

A r
:i Major dedicated. nefworke support the interconnection_-_of_ many.
devices (multitooint). These networks are usually nt,linfraMe.
oriented*with'.a central tnai frame tied e6- . aCiarge'periphery oftermirrals or remote job _en ry stations. Wiring .._is usuallycoaxial cable- or twisted, pairs. Either synchronous or bi
synchronous (BSC) data tranamissnin is used (which are' more
complicated than _asynthronousi and _use :timinq .synchronization"
for data decoding)._ ..; .CliiSter Controllers_ _and synchronous modems'
are normally used to connect devices on the network.. An example

1a6
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of thiS kind _Of system would be an IBM mainfralbe supporting a
network of 327x terminal,s,, perhaps using SNA, or SDLo protocols
(network software).software).

__ _-;
1%1The.- second approacih to comMun 'ati ti usually involves the

major networks: , University campuseS, al. ready have such' networks
already in place,_ serving both academic users' and MIS. For this
reason, the MIS ;department is usually attracted to linking, PC'S
in this way; as the network and expertise_ are We.11.es,tab.lished.
Hardware required o allow PC's, to hook into the network comes in .
the form of a spebial communication.s card Eo plug. into the PC,
such e.s the AST 3274 StIg'carclior'the TAC 3278 Itita card:' The
software -required, for terminal. emulation is 'provided with ithe
card, and allows the_Pc' to be immediatelyinserted'as a terminal
into the network, Beyond this terminal- emulation, (Which. has
liMited v- alue), sophisticated' software that integrates wit'h. the
hot software is required.for file transfers. or dist;riblited
processing. Recent examples of strch software are beijinning to
emerge, with packages like: Tempus-Linki Omni-Link, PC Link-:and
otherS from firms. _welwell known in the mainframe Market' -..On-Line
Software International, McCormack & DOdge, ,Informatics, Cullinet,
Focus; These packages provide the user with transparent Mile.
transfer (virtual- floppies), data provided in the forrii of.pOpular
packages such as Lotus 1-2-3, or links to large data base
manageMent ,systenis.
t ;*

The major network approach has th
communication. On the

advantageS of using the
existing network and expertise, good p -fdtrhance; and a highek
leclel of reliabilitY than casual tel.
negative side,- equipping each PC is more exehsive4thari it is for
asynchrcindhs RS-232;eornmunicatidns, an it is not easy to justify
placing a PC on the network if it cannot do morve than a .,terminal
can do; PC's are still.considerably mbreexpensivi than 327k
terminals when equipped_ with the communicaEi_on card! > TO fully
utili.Z6 the PC's potential",an integrated miorb=tainfrattie, link is
requ'ired;- These' packages are very _new, atld are still being
refined. At present they still represent a "kluge"

.
approach.

. .

Local area networks are a recent d-eVelOpMent. These
networks provide for multipoint interconnection of devices.
Usually the device is. a personal computer, as local area netWOrkSs
(LAN's) are distributed data processing `(DDP) Oriented'. DDP

means that the computing road is decentialited (closply thatching
the flow of woN, rather than centralized in ,location. Tje
wiring is uSuall coaxialcqb.les or twisted pai'rs as in major
netWOrkS, but the layout of4 the wiring (topology) its usqe 1 ly

'different. vihereaS major networks are uStially wired like a star
or a tree, LAN's are usually cloS'ed or open-ended chains.

.. They are called "local" because they usually do not involVe more
than two kilometres of c'able, are are generally restricted to a.
single tgilding or office complex. Scitne of the more popular
networks are:_ PCnet, Omninet, _Nestar and 3Com Ethernet., A. good
discussion-of PC networks can be,found in the November 1983 issue
of PC magazine; ry

;.
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The 1pcal_area'networks provide a new way_to±communicate._In
addition to' information exchange, they_permit data and device
sharing; and are an excellent vehicle for DDP. Hardware
regoirements consist of a_network interface card.for each PC;_and
a. network controller_:_which_could-be one of _the PC's- in -the
network, or a specialized_micibcomputer.-_ 'This controller, or
server; may alio be attached to expensive devices that other PC's
in-timpe network can share; hardware like hard disks or high'speed*

%-printers are good examples.; Sbftware to run the network comes
' bundled with .the network hardware, and may include features like
"electronic mail" for'user message exchange.

Z primary advantage_ofthe LAN is speed. The netwoAS
themselves canilhandle data rates of'up to ten million bits per
second (BPS); I practice however, such ratesare not attainable
with the .memory_ and input - output speeds of current
miorokocessprs and disks. The LAN creates an ioFeal atmosphere
for distributed processing through_ data_ and device sharing, and
their open-ended desigd allows for new PC's to be.easily added to
the network as the need arises.; The major disadvantage of LAN's
are, their ;,.newness. It seems that almost every_ LAN in actual
operatiD6 is a beta test site (the user gets the bugs out fOtthe
manufacturer), therefore these LAN's-are not yet fully reliable.
They are alsb fairly expensive, abd each network' is incompatible
With the others (so What else is new?) The present_ level of
software does not provide a true multi-user environment, and care
must be exercised to prevent users from crashing the network or
corrupting files. In spite of this,' networks offer ttemendous
promise_ in the years ahead, and_are_well suited_for use in the

,

somewhat. autonomous tend localized nature of college and
university administratiOe structures.

At McGill we have tried various means of getting our PC'sto
talk to other computers. Presently there are 25 PC's used for
administrative purposes. For casual telecommunication we have
tried the IBM asynchronous communications card, the AST ComboPlus
card with on-board asynchronous, communication,- the IBM
,Asynchronoust gCommunication proram. .(versions 2.0 and lower), and
Microstuf's Crosstalk XVI communication program. In both cases
IBM lost out, we now equip all our PC's with theAST card, and
use the Crosstalk package..:: The ASTcard offers memory -and ILO,
Makes economic good sense, and takes only, one slot. The
crosstalk package does everything we expect it to.do, is fairly

-easy to use, has good file transfu abiaity'and is quite fast.

We have_a network of 105 3270 type termjnafs'which are used
for our on -line systevs (IMS, TSO and MUSIC):- Into this network
we attached a PC with an Irma card from.TAC, andfound it served
as a Satisfactory 3278 terminal. The software did n provide
for any file transfeis, but this is;presently being recti by
TAC, :and_new software upgrades have been announced.__ Some BASIC
program 4Calls were provided bor. user- written-. file transfer
routines, and we tried writing some of these; but the results
were poor, as even alcompiIed BASId program ran too slowly.

A
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The only local area network we have tried is PCnet;_with two

machines. The documentation was ratherpoOr;_and the network did

not work due to a conflict with hardware interrupts; A' later

release, of PCnet provided the user with a:, means to select

interrupts,. and we tried this as well. This_gqt PCnet working;

bUt there were still some problems with sharing a printe; and

using BASIC; Part of this was_the fault of BASIC; which'tends to

take shortcuts andbypa0Se0 the disk operating ystem. We are

presently fendelitting; apd_waiting for networks too mature: Our
sister univers'ty in Montreal; _Concordia, is-using the' -Nestar

network 'with 20 student PC's; and it is running'aell;

In additib
have two proto
remote ,users w
in and emulate
remote access
considerable, ove

to hardware oh the micro end of things, we ald
of onvertes'at_the mainframe end. Thebe allow
th_terminal0 or PC's emulating terminals to dial

ull=Sdreen 3270 type terminals._ ThislaokS; bdt
s slow; and, the_emulation and conversion add

head and complexity to the communication;

Our _eventu 1 -gni-al is 'to, get our administrative PC's

communicating. 0 r users would like to access data Stored on the

mainframe; and u e it .on their micros. They would"aiSo like-o
transfer data from thOir PC to our mainframe; Providing this

kind of serViCe.reqUiles a data distr,ibdtion_strategy, The key,

iSsues'here-aro: accuracy; security; and back-up of data; We
_

are .concerned about providing'llata to_users that. could quickly

become out of dater. or be misused or wiped- out._ 'In'Ordet_ to

establish a Strategy'and a method; the creation of an Information
a eCentre within the -MIS department_is ppropriat.2 The Information

Centre provides tilers advPce; _and access to_dlta

on their own terms. Thejtifor -tion Centre staff works_aith.the
Data Base AdminiStratori,- and se t he appropriate software to
get data to the users;

An example.Of such software is Tempus-tlAirik from MicrO Tempds

Inc. 'in Montreal. -Tempus-Link provides PC-users with "virtual.-

floppy disks"- . which are actually VSAM files,on the :.-mainframe.

About 100;000_lines of code on-the mainframe; and 2K_of'code oil,

the PC_ are .itIVOlved in this eicro,,mainfraqp_, package.. The:

software also provides utilities-to allow theMIS-departTent to

download :files to PC's at night, keePing_thePC files. current and

accurate. Once data is from m8 fikes; it can be

encrypted; so that it cann be misused._ OperAting in reverse;

tt also allows' the MIS department to uploadPC user files at

night to the mainframe for Sectiteback7Up.
I

A 160k ahead to the-future; ,brings: a vision':' of many

improvements in PC communication,-__ -In October IBM announced-the

3270 TersonaIComputer; and theXT/3/0. _The thrust behind the§e--1

new:products is to tie together the Various elements Of_compdting
and office automation; with the PC, serving as' the- user

workstation. Greater integration of micro and mainframe

technologies shcidld result. With major networks supporting PC

workstafionsl_ and local area networks;_ DDP may_become.;_a reality

at last! The pubric telephone companies are also entering the
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fray, ith'a switch to fully digital phone system and fibre
optics., In Canadai Northern Telecom is researching a concept
called th4 "Open World". This idea revolves around the use ofthe SL-1 telephone system to fully support digital data
'communication between every conceivable information device. Data
transmissIon speeds of.one million bits per seconcr%op ordinary
phpne wiring are operational. In the lab. The future Hof PC's and
computer commuhicatiops is indeed'a promising "op,e.
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MAINFRAME/MICRO CONNECTION --TNEUSER's WIEW

Dr. Allen Bropks;
President, Mesa College,

Dr. Alan,Creutz,
TechnimalDirecor,

, Computing Services

San Diego Community College District
San Die&
California "40

Many computer vendors've_ currently offering micro-
computer Workstations Which can be "integrated" with
their mainframe computers., Popular advertisements
suggest that virtually any microcomputer on the market
today can "interact" with virtually any mainframe, for

any _application. Thisarticie discusses -the_ functional
needs that users havefor micro /mainframe linkage and
identifies the technical issues involved in meeting
those needs;

0
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MAWRAME/MICRO CONNECTION--THE USER'S VIEW

As' President of a twenty- thousandstudent _community college my
primary toncernshave fecused_on academic and educe onal_ issues: liewever;

more:receotlyi w %th the fiscal climate currently prevqiiing in California;

'am .spending more time as a business manager in a business operating. on a

es, tight margin:. I am responsible for fiscal; human,, plant; and materiel

ources and I must operate an efficient; cost-effective organization if I

going to create a high-quali_ty product,in_nuantity within tightly.:'

constrained tea-tint-tee. _I cannot, afford to miss any opportunity to increase

access to ,information to help me organize my-itist_itotion and plan for its

operation; MicrocomPuters_; interacting with traditional MAinframe_siompu-
"ters; represent a valuable resource for collecting and manipulating the

quantitative infOrMation which; in myludgment; is the foundation.fdr

;,successful business management.
_

Automated data processing systems --financial systems; -payroll/personnel

systems, and, perhaps most importantri; student information ayiteme; have

unproved the 'efficiency of operatiOn in _higher educational institutions

substantially. The benefits of automated data procesting falls primarily

into three areas:

(5; More efficient processing of routine activities SUChas fundk

dlibUrsement; registration, and preparing and disseminating
transcripts.

o; More accurate and more complete tracking of operational data

used for auditing; state reporting, and student enrollment apd

transcript information.

o. Routine reporting of useful 'information to monitor on-going
. activities such as new registrations, current fund encumb-
rances, allocations and budgets; and faculty and student

placement patterns.

I dare_say_that OcitoneinStit,Ution represented in this audience has failed

to ,profit from the benefits of automated data processing An these areas:

processing
____ ___ increasedAutomated data processing has in efficiencylandaccuracy in manage-

ment._In a sophisticated data processing, environment which features online
administrative systems; aterminal on a manager'a desk can_ providejmme-
diate inforpation on class,enrollmentsi student profiles,_ financial state-

ments; faqulty work-loads; registration total , etc Planners and deci-
tiol, ssion-makers holdhigh expectations for the cont cation of these system to

effective plannia. A11 of this data ial-now _l_lected_in one central

location; Creatiire u'Se of that information should fatilitate effective
leadership. i r

.
,

. .

unfortunately, these expectations areiusually not met. The on -line data

are presented in rigid fortatsand include only historical information or

current status reports. NUmerous _routine reports'are printed which are
'defined to satisfy needs of external agencies. The frequency of,the
reports is often defined by a legislative calendar rather than by the

dynamic needs of decision-makers. In current admlinaitrative 'data pro-
Z.
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ceasing systems, the data are organized to support administrative PrOCeaies
rather than creative planning. I know Co the penny how much financial aid
has been disbursed at any given moment,, but l_ do _not know what proportion)
of that financial aid has gone to minority or handicapped itudints. _I 'know
how many students_enro 1 1 but I 'do not know what courses a student is
taking, how many unite he has elected, or his ethnicity.-

- _

While process within an organization is usually rather static; the needs of
decision-makem are not. Planners often need to integrate date developed
in divereeadministrstive offices.' Currently, for instance; I require
detailedinfprmationon program costs which involves detail data from our
ftind'accounting system; our payroll system, end our student inforiation
systemi, organized io that I can understand the per - student coats of our
various programs. I _need to determine the marginal costs of additional
students.'. Andfneedto idIntlfythe constituent costs of programs --
faculty costs,- costs for special facilities, coats hidden in other programs
because of required service courses, etc!

As a planner; I need more than simple answers CO factual questions
need'to be able to speculate about the consequences of possible ditiiione;
aded a program become_cheaper per sdudent With larger enrollments? If Ot5
what are, the break-points? Beyond that,_ r would like to link my programs
with -student placements and lob opportunitiii. I need to compare the costs
of different programi; In light of the mission, of my college and the
placement prdfiles of.nur students, to determine where to cut; and where to

.1- augment, programs. I_should)oe able to create models tof my institution
)0th new programs added and very different curricular mixes than -We
currently support. I believe that; fundamentally; higher edutatiOnal
institutions today are drioven by economic factors. Only by creating
dynamic economic models can a dectaion-maker effectively plan for the
;future:

NeW microcomputer technology presents an opportunity to bring the power of
automateddata processing toithe decision - maker. Most, if not all, the
data needed for effective planning is currently; being trapped through OA*-

. Oing administrative processes. What the microcomputer adds is the
capability _for the planner and decision-maker to access the data and
manipulate it for his or her purposes._ A numler_of microcomputer programs
are both powerful and easy to use, thUS allo wing the Planner to Temain
-"dose" to- the data and prepare Complex mcsdeIs without becoming mired ,in
programming taski.

Computing' is entering a new era; Soon I will have a microcomputer at my
desk Which provides three computing environments:

a. A;terminal which can perform as-a common data entry and
inquiry terminal to administrative systems;

A
0 A- stand-alone microcomputer which manipulates data which I

enter myself..

lo. A` microcomputer able to; process data
administrative systems.

stared within the

03
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__
I obviously. do not need a microcomputer to serve as a terminal to the

administrative systemsrediding on a mainframe computerisbdt it is far, more

ce

cony Wien to have a single computer station at my dealt th40 to have both a

Mitir5tOmpu r and a mainframe terminal. - ..

-.-
Amon thea0OlicationsI now use on my stand-alone microcomputer are word-

processing,_ spread -sheet analysis; data storage and retrieval, and a wide

array of educational programs. Our Independent Learning Center is now

developthg a system using a barcode reader, to track student activity Within

the center_ on a microcomputer. Wordprocessing on microprocessors haabecome

widespread among both the adMinistrative staff and the faculty at large. I

expect that soon students,. too, will be using microcomputers for Preparing

their assignments.
1

ValUable as microcomputers are in their itand-Alene mode, the real power of

microprocessors reveals _itself when they are integrated into a sophisti-

cated comPuting network. Dsts_treated at one microcomputer station is

.available at all other stations. One file_can snpport programs at many

leCations, and one 'database can track information input from various

offices;
A_

Complete integration of the microcomputer into the administrative systems

network, in :addition, allows the manager to extract data from the Neiminis-'

'trative"database.and manipulate the data. :Thus I can ask questions(never

before asked of the Imainfrasw.data; and quickly_receive answers. I can

download bUdget information acid. execute "_what 7-114" analyses reflecting the

financial implications Of diverse policy detiaidip.

1 ___ __ -

.
.'

I can develop a progr:am-.-tosting proftieof my campus expenditures -- not

currently_reportedin any of the formadata processing reports -- andthen

Create alternative models. I can 4oslyte. student enrollment data to

identify historical trends and create alternative,enrollment projections to

plan for future college needs. 'Using-data from external sources, I should

be able to-compare curricular costs and placement statistics with profiles

of the local marketplace.
.

Currently, the technology of integrating microcomputers into-mainframe

computing networks, as'required for_the most effective application of the

local processor to solve a policy Maker.'n problems; is-difficult. Although

there are a_few_promlnentexamples of mainframe/microcomputer integration;

most_educationalinstitueionq with soPhisticated adMinistrative systems are

finding that such integration is very diffitUlt. '

At -San Diego Community College District; which uses a UniVa,C90-780 for

adininistrative computing, we have not yet_ successfUlly integrated micro-

computers into the administrative applications. I find this very'frustra-

ting, but the technology for thiS; integration is not simple._ _Now that we

have reviewed the role that microcomputer technology should have in the

policy' planning in higher educational institutions, we need to develop A

basic understanding the technical issues involved in fulfilling that role:
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The integration of different co pater components can be likened to communi-
cationtbetween human beings of 7 different cultures speaking different lan-
guages. If. Yuri Andropov wishes to communicate with Ronald Reagan, he musti
establish a communications link-, his identity must be recognized by
Reagan; he mulct speak to Reagan, in a language which Reagan can interpret,

-
and then his thiughts must be structured so such that Reagan can make sense'
of them. Similarly, for two computers to communicate in a functional;way,
they must transfer data -- and that data'must,be readable, arrive at the
correct location, remain coherent, and be usable by the application
program.

-I,

First, let's consider establishing a communications link between our
desktop microcomputer and a mainframe computer. Conceptually, this is

'fairly straightforward. Unfortunately, because of the complexity of data
communications technology, thekmarketing strategies of most, mainframe
computer vendors who hope to keep customers locked into one product -line,
and the entrepreneurial nature of microcomputer companies, the user Who .

hopes to integrate microcomputers with mainframes is often frustrated by
the inc6mpatibility of systems. The difficulty of interfacing microcomPu-.
tern with mainframes is not one of technology, but one of markdting, of
priorities and, of slow development.

The frustrated user turns to his computer center management to find Micto-
computer/mainframe interfaces; and often fails to Understand the full com-
plexity of the task being_defined. Considerable expertise and time must be
devoted to develop a complete communications capability.

In an attempt to provide the framework for developing a standard strudtUre
for interfacing - various computing systems, the International Standards
Organiation (ISO), in 1977,deVeloped the Open System Interconnection OSIS.
Reference Model; The term open system means that the system Will support
equipment from -many vendors performing a variety of functions; The ISO.
Reference Model consists of seven functional layers which describe the
communications piocess which must occur for complete_ integration of
computers. Figure I; zittached, illustrates the seven functional layers;

The bottom layer, the Physical Link, describes the physical connectors and
cables necessary to link systems and the electical configurations employed.
A widely used Standard for microcomputers is RS7232-C; which defines
preciselyt_he electrical_ signals necessary on A 25 -pin connector. UnfOr-
tunately,.. despite to efforts of theelectronTe'inAustries of America, no
single standard has emerged. rt=i0 indeed-frustrstin'tO find that even
the simple physical connectors used are often incompatible; and special
equipment or rewtring_is_necessary to interface equipment fully capable of
Communicating at the higher layers.

The -next layer, the Data-Link Layer; is somewhat more esoteric. This layer
includesthose functions necessary to_ensure that.there isa valid communi-
cations link between stations. Carrier signals are monitored for quality
and signals are multiplexed; that is, arranged so that multiple.signals can
be transmitted simultaneously ardifferentjrequencies. Devices monitor the
transmission Line to see if sighalsairegarblea:becaOse more t:han one
slgnal at the saare frequency is transmitted at the Sadie time, and Signal
errors are detected.
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The_third layer, the Network Layer; defines the logical path a transmission
will follow in proceeding from one station to another. This may be trivial,

1-- if there is a single phone7lini from Tiour desktop computer to the

mainframe -- or it may be complex if there,is complicated; sophisticated

cabling do that any station may contact any other stationi'with alternative

routings for.backup or for highspeed versus lowspeed transmission.

.
The fourth layer, _the TtadatiOtIELayez; establieafes datticommunicaliOns
connections, adds data o identify the logical location-,of the sending and

receiving stations within the context of the_network, preVides error
detection for data tran*iiitted over the network, and handles all house
keeping assodiate&A4ithattually setting up the specific communications
link to be used for the specific task at hand.

Once these four laYera haVebeen.defined for a given application; the two

stations_Can be said to have established communications. Signals;
presumably holding usable data; can now be Gent from one station to
another. The last three layers ensure _that the data is usable. Generally
speaking;- the lower four leVele are made up of systems typically purchased

fecith hardware vendors, although software is a vital part of their opera

tion. Users typica4y look to software vendors and programmers to solve

the problems f the upper three layers.

The Set8ititi L yer ac tually orchestrates the functtonal communications
between the ti o stations. It defines the_proce6S5y_whichone station
sends out a quantity -of infoimation and then pauses to await a special

acknowledgethent signal: On the receiving end; it defines the ,mechanism by

WhiChthe receiving station recognizes the end of a transmission and sends

out the acknowledgement signal,. It ensures that the receiving station is

paying attention" when,;the.tiending Station sends; In early radio communi7

cations_;cation, operators would:indicate tthey had received a message; understood

it, and were once again awaiting more input with the words "Roger; Over".

That is the function of the Session Layer.

The Presentation Layer often presents the most complex problems for the

User hoping to interface different types of_computing_systems.. It is in
this layer that the data must be translated into data which are meaningful

for the receiving application. ThUs, ASCII data from a microcomputer might
have to be translated in to EBCDIC for an IBM mainframe.__ And special
characters used for formatting texts must be reinterpretated if the text is

to come out on another system as it Wad originally produced: If this layer

is absent; the entire communications process is pointless since the

receiving system cannot use the data from the originating station.

The highest layer; the App4ieittioh Layer, defines how the communicated data

actually is 60016ye4 within the application Where successful communication
between systems occurs today, it is often through the -.relatively simplistic

process of file tranafer,''_Thusirhe acipiiCsriOnjayer'is made trivial
since the communication' of datti.id esentially independ$nt of the process

for which the user wants the data I can "download data from the
mainframe database to be used in my VisiCalc modelling, ±but the.downlead

process is not run within:the Contekt.tif ' VisiCalc. Instead; I first

download the data, using appropriate, communications software; and then I

use VisiCalc.to process the data already downloaded.



Of coursei_if the Presentation er has not been properly implemented, the
data downloaded from themainf me may not be in proper format to be
accessible to the VisiCalc model I wish_to employ. Thus the ASCII data_on
the_mainframe may have, to b "translated" into the DIF format required for

Table 2 presents a view of these seven layers in terms of a hypothetical
conversation, over the HotLine, between Premier Yuri Andropov and Presi
dent Ronald Reagan.

There are a number of comMon-Ways in which microcomputers today are being
used within mainframe computing- environments. The most common is -the
simpleapplicatibnof the micro as a "dumb" terminal -- that is, as a
terminal communicating with thstmainframe emulating the mainframe vendor's
own terminals. No data are stored'in the microcomputer; and no micro
computer application can be used in conjunction with this mainframe
session.

We might note that, typically, the creation of an effective communications
link with the mainframe for lineoriented activities (typical of interac
tive timesharing systems) is usually reasonably easy. Despite the prolif
eration of vendors, there are a relatively small number of variations
involved, and common communications packages available for most micro
computersNFill allow communications with most common mainframes. Most on
line administrative applications, hOwever, require screenoriented formats.
It is considerably more difficult to create an effective communications
link with a mainframe using screen- oriented formats. _ ,This is not caused
by any greater technical difficulty but because the proliferation of
different formats, mechanisms; and protocols has led vendors to concentrate
their efforts on the few widespread systems and ignore the Bess common
systems because they are insufficiently profitable. In ,general,
asynchronous communications can effectively allow. microcomputers to perform
timesharing activities; while administrative applicationd often require
synchronous communications. gynchronoug communications are more involved,
and few microcomputer communications packages support synchronous communi
cations.

A more Creative use of the microcomputer within the mainframe network is
for file transfer. In this mode, a communications link is established
which allows specific files residing on the mainframe to be "downloaded" to
the microcomputer, that is; copied into the microcomputer's memory (and;
usually, stored on one of its floppy diskettes)._ Once the file transfer is
completed, the data is available for use by microcomputer applications
programs. Often, the .data must first go through some conversion program
Which performs the functions of the Presentation Layer. VisiCalc files,
for instance, must be in the DIF format (Data Interchange Format), not
normally found on mainframes. Thus the mainframeformatted file must be
read, manipulated, and rewritten into the DIF format; Clearly; the user
carries the responsibility here for ensuring that the problems of presenta
tion are resolved before the data are availablefor the Application Layer.
And the communicatTons sytem does not concern itself with either presenta
tion or application;..
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In the future the presentation ant applicatiot layer functions will be
incorporated within the communications system. The user will use the
microcomputer to -handle all computing_ activities, and the application
prograth will automatically establish appropriate communications with the
mainframe, when necessary; and transfer and .reformat data fdr use within

the application program.

This ultimate integration of midrocommaters into mainfrale Computing
environments exists today only in .a rud(mentary form wlthit some office

automation systems. In -a- true distributed processing environment; the
locad microcomputer would perform those functto'ns it had both the capa
bility and data to perform, and would automatically request of the_Mait7

frame necessary data and transfer_ activities totheWaitfraMe when it
required the capabilities of facilities of the larger system. When
appropriately implemented, such integration would provide maximum local

user control -and ensure the most cost effective utilization of computing

resources.

Mainfrathe file formats have been developed for mainframe applications
software whthh operate efficiently in the environment of large databases

with very sophisticated access methods. Often4 microcomputers cannot even

Support these sophisticated- mechanisms, and cannot therefore read the

Maitfraiiie data. A numberofvendors,of mainframe applications packages are

currently developing special .microcomputer programs which will allow
microcomputer applications to use,their mainframe formatted data; This is

done usually by developing a special dataconversion program which refor,
mats the data from the mainframe into the format expected by the microcom

puter application; Thus; the user will (probably)_ not have to acquire
special microcomputer applications_softwaredhce S/he has the conversion

package. The conversion packages will be marketed as part of the mainframe

application, and will be tailored by the vendor for the specific product

marketed;

Intbeir most sophisticated form;these conversion packages will be_an

integral_, part_ the application itseif.\,Thus a microcomputer user will

perform some activity which requires access to data on the mainframe; and

the application package itself will generate the "query" of the mainframe;
accept the data,reforMat it into the appropriate structure for the
microcomputer application; and. give the user the output desired. The seven

layers of network architecture will become invisible.

Suggested reading:

Derfler; Frank,_Jr. and William Stalling; A Manager's Guide to Local
Area Networks (Englewood Cliffs; NJ: PrenticeHall; 1983).

Martini Ja mes; _Telecommunications and the Computer [second edition]

(Englewood Cliffs, NJ: PrenticeHall; 1976).

Meijer; Anton and Paul Peeters,_ tosrputkr Network Architectures
(Rockville, MD: Computer Science Press, 1982).
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ABSTRACT

This paper reviews hardware and software trends; and discusses their impact'
on future data_base and data communication systems. The introduction
describes how these changes will affect organization structures and how data
processing management should respond; The-majority of the paper describes
the complexity af_multi-vendor environments and the emerging standards that
are needed to deal Nith the,situation.
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In the early_6ys_of CommerCialAaprOCeSting, it was expected that the
COMpUter Wbuld solve all business problems in short_order. The MIS or DP

° department was looked to as a white-knight that wouldslaithe "paperwork

dragon"; When WE-reflect on those_days it is easy to _see that the computer

has helped; but it has* taken Muchlorigerfthan expected; The first systems

were rudimentary batch systems which underwent constara.maintenance, The_
while

ion of
creasing

ng

data processing department worked feverishly to_expand its tervic:-

= at the same time; tried.to keep its own boat afroat. The combina

constant maintenance -to hardware and,operating4ystems along with

en07-user requests for more reports;and new applications has created 1

'back-logs for. most companies;

...,
.The recent advances in!fourthAeheration languages, combined with better

management and larger_budgets-, has stabilized .the situation: By using

on =line transactions and ad,ik query systems; end-users can now get limited

access.to the dafa that was taken away_20__Yeart_agd. HOwever, many users

have not understood the delays, have become frustrated; and started-going _,

-0Ound data processingAt first; this was accomplished by contracting with

outside timesharing services; and more recently_byvusing.stand alone

personal computers, In moSt Cages, these acts of desperation by end-users

are not: coordinated with .data processing; and cause conflicts throughout the

Organization; _This is unfortunate because further progress is halted as

various groups begin. filhting for control of data processing resources;
L.-- ;

In order to optimize the use of these resources; we must recognize that the

end-user and data processing are _in. thesame-bOat. Each has certain

strengt and weaknesses_which MdStbe matched in cooperative efforts_in

Order tebUild the overall company utility ". It is crucial_

that companies' recognize the importa f this "information asset" because
information will become the new source -of- power. As our economy moves from

an industrial to an information based society; data will replace energy and

'natural resources as the most important company asset,'

Data processing_currently manages this data asset; and in'One senspi_iS

leadihg_the shift to an information based society. Data processIng is
building thetorpdrate data.haOs and communication networks whict( are the

_, heCessary infra-:structure-'' Data prOcessing m_ Ot manage the tethnologY_SO

that the data resources are both more acceSsible and more secure. At the.

same time as 'it manages technology; it must alsote aware of the impact on

existing 'organizational structures..

Overtke last wenty years; dataprocessing has automated most Of the

routine company operations. Data processin has becbine;a critical resource;

a foundation upon which the rest of pSnyZopenat s;_ yet these.
funCtions are_mostly what iS termed-"back-office"-oper tions;_ They effett

the daily routine of the workeribut not the middle be :XetUtiVe '

management; Howevee; theimplementatio Of a.shard da Abate that As-

._._ eatily:acceSsable_through an ihformat)oh twork ill "drastically alter the .-

"I'reObrting and authority structure of organi ns. It wiredUcethe
number of levels in organizations and-alter,_or eliminate; the functions of

many middle managers-and staff personneI,_ Data proCessing will be
instrdMente in helfring_organizations adapt to these'changes; ',Bata

' p.-lbeettingoustmake systems_ easy to learn and it must accept the
responsibility of educating people oh their use.

4
.
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. I n (its new role, data processing will produce actual products or services.
that are_delivered to custowers and'generate revenue toithe company.:_The
role will not be just one Of staff support, b4 one of line management.
data processing will begin to -reach out fhork,;its "back office" location to
permeate the_entire organization.. Thetraditibnal_datalases andmainframe
processes be distributed throughout the oeganization. More batch
professes wilrjo..onzline and the data networks.will be.connected to voice
networks in order;-to reduce communication costs. The multiple communication
mediunp of twisted pair copper wire, fiber_optics; satellte0_and microwave
will be managed,by specialized processors in a network control center (see
Figure 1);

. .

Much of the basic technolo is available today, and some organizatons are
trying to app.* it to thei needs; However, 'there are a numberof
problems; Often the various tools are not integrated so that they can be
used effectively. They are not struttured_properly to_address the_new areas
of network management;, word. processing, office automation, etc. Also, most
organizations are struggling to adapt existing applications o utilize the

.i"
lower cost, higher performance Systems; Forexample; it is edicted that
the cost of_a five MI processor will drop from twOillion dollars today to
$360,000 dollars by 1990. Inthe sametime, the cost of one megabyte of .

memory will drop from $10,000 to $160.2 Existing applications -are often
designed to minimize these resources and.will ribt make effective use of them
unless redesigned.

Another example shows that communications costs,are predicted to rise by
10-15 percent annually over the next few years while the processor costs

will fall by 20-30 percent.3 This means we must place data and processing
power at- the location of the primary user. Furthermoreo_these_locations are_
constantly changing as companies_grow, merge,- or reorganize. Often
companies will keep strategic data'at corporate headquarters, but distribute
the tactical data to the division or department level; Now that personal
computers- are - available, some department data is further distribtled to
individuals at a local level.

The new systems must allow for this movement_of_dati and processing logic
between various_machines located at all levels in the organization. The
flexibility will allow data processing to minimize costs-ad achieve the
high level of responsiveness demandedby todays dynamic organizations.

Unfortunatelyi_vendors have not built their systems to -accommodate thig
level of flexibility. For example, IBM has multiple incompatible processor
lines that_are only loosely related through low- level,
communication protocoli. The exception is the 3000 series processors and
the 4300 series processors, is possible to move data and programs
between thud processors, but only if similar operating systemsi.data base;
and teleprotesSing monitors are used._ Recently; IBM announced its new
PC/470 which is compatible, but the other PC models can only act as
terminals to-the mainframeS. Furthermore, the Series/1 and Systems 34/36/38
are all incompatible.

(3)
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Even Within IBM's Compatible mainframes; it is difficult to upgrade -from one

operating system_to another._ IBM currently supports three major operating -

systems. .00S /VSE is the most widely used. It is on about 48 percebt of all

mainframes; MVS and VM are each used about 22 pertent_Of_the iime.4 IBM has

:
introduced MVS/XA to replace MVS, and it is estimated by Yankee Group to

take about_ 32 man7months_to upgrade frbm MVS to MVS/XA. MVS/XA also_

requires the new 308X series or 4361 mainframe:- -For these reasons; the

ismigration to XA s projected to stretch Oat Until the late 19801s. While

IBM will improve all_ofjts operating_systems;_and make it somewhat easier

to- convert. frOM one to the other; it does not appear that IBM will introdUte

a new operating system to replaCe these three until 1990.Orlater.
Therefore th'e compatability and communication problems Will remain the

user's problem.

.
The compatibility problems become more acute as companies move to

'distributed systems becadse these are invariably multi=vendor environments;
This means not only different processors and operating systems; but-also

different communication protocols. In addition_tothe public packet
switched-protocals; there arlpthe various proprietarytySteMs like SNA,.

DEC-NET and WANG-NET. -There are also_the_various local area networks like

Ethernet; Artneti'and the_yet to be announced IBM token -passing -ring.

Eventually, these networks will be connected by protocol converting

computers called gateways.

Adding micros to the network-further4intreases the vari ty. There are

numerous vendors supplying clerical and professional :w rk stations. Each

has their own internal program design and file formats' Ot many dffer

support for one oemore of the_ communications protocols. _Thus; there will

be mixed mode networks that have mainframes,- mini's and_micros.that can.at

least communicate at the. basic message level. This Will lead users to

expect the full transferyof programs and data between these Machines. But

it is hdt,that simple. The transfer of basic messages -is all that it:

;currently supported; There is little*Or_no common logic_at_either end to

interpret the4neaning_of the_messages. The-Open System Interconnection

Model defined by the International Standards Organization offers a framekirk

fOr explaining the problem;

While each vendor's implementation_varies,_the model is still useful to

explain the concepts_andjoster improved interconnectability. The_best

known example is IBM's System Network Architecture (SNA) Within the IBM

world; approximatelypne third of all general purpote machines and two

thirdt of the large 30XX machines use SNA.4 IBM implements the "lower and

middle layers of SNA with a combination of hardware; firmware and access

method software.
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At the lower levels, there are seVeral stindards that are fairly&idelY
pupported, e;g; RS-232i X;25; etc; At-the middle layers; it appeal's IBM's
VTAM and SDLC protocol is becomingtone of the defacto sthadards; WANG and
DEC also have their standards; but_these each have the ability to
interchange messages with IBM;Allost of the minicomputer vendors support %

their own protocols; the X.25 protocol; and many are also supporting IBM's
SNA. A survey of non -IBM minicomputer users showed that by l9SB.; 70 percent

expect to use SNA for communications An example of such a network is the
Australiap Social SecurityA*6m which will use SNA protocols to connect
thousekls of WANG_systems;'-td Amdahl and Storage Technology equipment.
There will be no IBM machines anywhere in the system.

.
.

At the toplevels; there are no standar4s; IBM has a series 9 operating
systems and program_products like 'MS; CIES; JES,tc, butitis iicery
diffiCUlt to communicate between data base systems or applicatioh programs
of different vendor; Over the next ten years, these top two lay&s.will

4i-A-7' , becomemore;refined (see figure 2). This refinement will be gradual;, but
tt6.Ay. Already the presentation_and_application layers have been
sub -divided into foundatibn; facilitative; and application layers. IDC, in

its recent packaged software reporti6 callS:these categories utilities_
application tools'and application sOlutions._ Further,refinement incTUdes
the relational DBMS; separate network control, active directory control,
query, and fourth generation application development tools% User written
application_logio_is shrinking as the new tools provide_much_of'the
funCtionalitY that.previously pad to Og put in each-application program.
The newer application packages also take advantage of the better development

t tools to provide better features and more flexibility. .

Word processing is one of the newer areas that needs to be simplified for
easier exchange of document is word processing; There is no strong
international_standard; but there is some,effort_in the US government to set
a standard. There are also -some proprietary implementations -hat are

---

emerging as defacto standards. WANG has recently made the det t\a\is of their
system available at a nominal fee; The WANG Information Transfer,
Architecture_(WITA) will be one of the document formats supported.by AT&T t

Information Systems. In addition to their own; WANG -has also- committed to
support IBM's Document Interchange Architecture and DocuMent Content
Architecture (DIA/DCA); This architecture is built on topof SNA and is
implemented in the Distributed Office_ Support Services (DISOSS);' MUSS is
an electronic mail and document distribution; storage system:_ It is
impl6Mented on--various IBM machines and will gradually be used to
interchange_dipments_between all IBM word proces%Ong products; 'Given IBM's,.
size, DIA/DCA is likely to become as important as SNA in future years.

Another area that will be more important in the future are the specific
industry standards. This will foster greater electronic_ communication _ ,

between companies in the same vertical industries. Standards are occurring
faster in banking; stocks; insurance and other industries where the major
product is already based on information; But other industries are also
building networks which span companies._ Forexample; the airline
reservation systems that are used by all airlines have become of strategic
importance to the operation of the airline systems and to -the profitability
of the individual carriers.

(5)
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These examples_shoW how'aninternal_data processing support systems can glow.

into a strategic revenue producing systems. In_these sit[iationsi,DP

management must change from tieir budget-oriented; staff-support perspective
__ _

,,

. to one of line management. _They must be motivated by_profit and return on

investment; as well as service and cost reduction, ;

- (
_ _ _

These_ industry wide .systems also _dramatically reduce _the la-_-tiMe between '

making a decision_ad seeinTtheftsults.__For qampleosi traditional
order pretedUteg_it can take anionth or more to'mail an orber; recieve
ShipMenti_be_billed and finally to pay. These time.sessume norMal
processing by each coepanyand mail as the method of communication. This .

can be reduced to a d -_ 'f ill the companies communicate electronically. It

can be fUrtper reduce_- oMours or Minutes if all processing and approvals

are handled electronics y; By speeding up the basic business-pycl_maoy
other social events are-also effected. Naisbitt referS to thiS as reducing

the'"information-float"d . - ,

When this faster pace of_buiiness iscoMbined_with theArowing dependence of
business on data processing;_it means DP systems must become more flexible;-

and more reliable. These systems must respond in_a.ttmely manner or
companies will not remain competitive.; If they often_fail or require

constant off-line: maintenance, then they are not:available for normal

business operation.

Most installations now recognize the need to_put_sUd'layered architectures

in place; and most vendors claimjto:offer a set of integrated tools_to

satisfy these needs. Thusi users must critically.evaluate the qualtty_of
each offering; and consider both compatibility with previous sySteMS-al well

as growth into new areas. -

'Mott of the hew decision support and application deielopment tools aVe_beeh

developed in isolation; afid do not interface with first generation B/DC

systems. _There isa_gap between the operational systems'develpped over_the _

last twenty years_and the neW tactical /strategic systemv.we_are attempting

to build today. This p forces redundant effort in order to transfer- data

and maintain consistency between dlfferent_syStems. In some-cases; the

;=systems_are the atti6_type at different locations;.and in other cases; theyf,

are at the same location of different types. In bath situations; there

is a requirement to extend hese systems to communicate more Completely-a-kJ

more flexibly to support theliew business environments.
. .

V _

.

ThOi new communication standards mentidned:earlier must be improved to offer

full networksadministFation; and application_programs_must be isolated from

f:cdetails:oommunication protocols.- -The relational systems must isolate

application's from the location and structure of the data; _These systems

Will include an in-line directory to control_the system softWare during-

execution. In the future; the directory will be extended -with more

inforMation abput the business enterprise,_ Thenew "encyclopedia" or
ficonce0tUal schemas"_willeventually;control the fourth generation
application development systems (sWfigure.3). _It isthe*goalibf Cincom

'Systems to supply these tools and Closelhe_g00betWeen the new application

development tool's and the Structured DB/DC,systems. The plan includes

extending the strucutred DBMS to include a relational view'processor, and

adding network control.features to the standard TP monitor.

(6)
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Legend:

DB = Data Base,

MF t'Mainframe

NC_-- Network Control

PriAte Branch 'Exchange

LAN t Local Area Network
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PRIME NETWORKING AT THE UNIVERSITY OF ARIZONA
JOSEPH L. EDGAR

UNIVERSITY OF ARIZONA
TUCSON, ARIZONA

Networking at the UniversitY of Arizona has progressed throUgh many stages
beginning with one PRIME 550 and growing intothe current configuration of
two PRIME 550's, a 750, an 850, and two 9950's on order.

This paper will cover.the evolution of the network; some of the problems
encountered and the solutions utiliZed to solve these problems.

g
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PRIME 11E7MCIIICING AT 711E ttlIVERSITY OF ARI7.(2a

Working on the premise that thesUniversity's administration could better

survive with up-to-the-minute information, the Administrative Data

Processing Department (ADP), of the University of Arizona undertook a review

in 1980 of the alternatives available in computer hardware systems. This

review included systems currently installed at the University as well as

outside vendor hardware. The systems in use at that time included a Control

Data Corporation (CDC) .CYBER, and several Digital Equipment Corporation

(DEC) systems. These systems were shared for administrative and academic

purposes and while the Mc Systems Offered some interactive processing, the

resources were already Saturated and did not provide for sufficient interac

tive computer support to meet the anticipated administrative demands. While

the 'total administrative computing requirement was still undefined, it was

recognized that' a solution was necessary which would take advantage of the

latest technology, allow the greatest arriount of flexibility to accommodate

newly defined ;userS:Aand, applications, and permit redesign/programming of

"old" systems in order to utilize theadvanced.techhiqueS available-.

Several sessions were held with computer vendors to le11 what kindS of

systems were available to satisfy the Univeraity's projected needs.

The resulting proposal Vas to install a network commonly referred

to as "super" minicOmpUtetS, to be dedicated solely to administrative

computing. Superminis are extremely powerful computers and rival the

capabilitieS of the mainframe systems, of only a few years ago. ,With the

supermini, The University of Arizona obtained a system that was relatively

PAGE 1
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Low in initial cost, required a minimum of personnel.support, allowed for

'modular growth and provided high speed communication between processors.

The superminis are designed to. accommodate on-line, interactive applications

and".sapport a variety of software packages to aid in the rapid development

Of-systems.:

The networking capabilities of the superminis allow, them to be defined as

"nodes" and linked in a distributed processing fashion; Distributed

processing allows direct control of user hardware. A network allows the

systems to be linked through telecommunications and thus access data from
6

one node to another as may be desired; The creation of a unified shared

administrative data bank is possible while maintaining the advantages of

distributing the workload over multiple(gPstams. One of the big advantages

of the supermini network concept is the ability to retain large data files

for instantaneous retrieval.

4fter an extensive evaluation of minicomputer sYStems,PRIME CompuEer
s---F7;>,s\. ,

AV .

Corporation was chosen as the University of Arizona's, hardware vendor.

A similar evaluation to identify software development tools resulted in the,

purchase of TRANSACT, a full screen block mode system generator to interface

to the COBOL applications to be designed.

The first of the minicomputers, a PRIME 550; wab obtained to support the

Undergraduate Admissions system. The development.of a system for Police

Citations was initiated prior to its delivery by timesharing ata local

PAGE 2
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engineering firM. This allowed some initial-tra

a5011 system_for the development staff.

and familiarization on

11.

At the time of the first installatiOn the University of Arizonan approach

was to decentralize hardware systems by locating the computers in user areas

orin close proximity. In this way user departments would budget for their

On hardware and fund the construction of a room in which to h;3use the

hardware. Using this concept, the first computer was installed in the

Administration Building, two blocks from ADP.

Administrative Data Processing, prior to.this timer was primarily a software

development group. The network concept presented some unique challenges for

ADP as a service organization the areas of site planning and preparation,

security, data base administration, facilities management consulting serv-

ices, training, documentation and resource planning.

established as a forum for

User grOups were

comm betweenbeten ADP and the user Community.

_

'
Installation of the first PRIME Computer, the formation of user groups and

/he anticipation of additional madhines sparked a dramatic interest in

:bringing. the University into the state-oftheart/interactive/real-time

torld. SoOh, a Purchasing or system was developed and installed, fol-

lowed shortly thereafter by a personnel/Payroll/ budgeting systeM.

Development of new systems however, was complicated by the interfaces re-
,.

quired to Other productibn syitems that were running oh the DEC and CYBER

computers, Ihe.only'interface.was magnetic tape, but with the decentraliza-
-S

tion Of thePRIME computer,' this interface becathe cumbersome due to the

PAGE 1_
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physical distance between. computers, and the differences =in the DEC, CYB
.

and-PRIME system protocols.

p_
By thiS time there were four production systems On the first PRIME 550.

These were 1) Police Citations 2)Undergraduate Admissions 3)Purchasing,
a

Vendor system and 4) Payroll/Personnel/BUdgeting.system. All new develop-

ment was also located on the 550. The 550 served approxiMately 40 terminals

with 2 MB of memory, and user response time was suffering. This was due, in

part, to the mix of production and deveIopm t activities. Because of

increasing user needs for processing capabilit two additional systems were

purchased. As with the first system, the additional computers were in-
-

stalled_in decentralized user areas physically remote from ADP.
; -

A PRIME 750 was purchased by the Student Services department to support

Systems for Student Health, Student Housing, and Financial Aids development.

Another PRIME 550 was purchased by the Alumni Development Office and

Athletic Department. Soon after arriving, the Student Services PRIME 750

was running a Student Health system witp over 30 terminals on-line; The

Student Housing system was under development with 8 terminals for prOgram-

ming and testing by the deveiopment group. The Alumni system 550 was

running with over 20 terminals in operation;

Various problems with system overloading soon began to develop; These fell

into three general categories:

4) Technical Support
3

2) Operations Support

"3) Proprietary Rights

PAGE 4



Duritig the first 6-12 months of operation it became apparent :that a techni=

.cal_ upport group was needed to address several issues with. Which ADP had noi

pie4i4g':experience, The-Se included systems software support, third party

so f tWr e suppt , systems administration, telecommunications and facilities

planning is,gtoUp was created through realloCation of personnel Withih

the departMenf ';'sue

.4 -1, 1, r .."-7., ', 'i.,': '

It. a1. 0, became a p̀parent Within 9.short per* of time that at least limited

'rt. N ,
7- ..

oper or support was.req ir for ini-computer. Two major problems\ __ _'1-34__-- . ,-,--

I

Were occurring. First, all major filesion the PRIMES needed to be backed up.

,

,

,

. .

ati least once a ,day and, -second, when large. reports Were> printed, it was

''':',

necessary for someone to monitOr printer opeekions.
0.

Since it was not possible 'to fund neW operator poSitions, it again became
2

necessary to absorb the functions within the department as IA been done

in providing technical support. 'Moreover, as systems became rnore-St)phiSti-

cated and the PRIME cOrqputers,moreisaturated, operator support was necessary

. to respond 'when various systems were in contention for available resources:

. - ,

Finally, because the initial PRIME hardware and terns development had been

.

funded by the user departmentSi users felt the had proprietarY-'rfght6 to

dictate use of their hardware; Sometimes tci" the chagrin of the primary

users, it was necessary to alltitateresourees (based on University wide
r.

needs)" which resulted in transfer of.appAications between computers.

Throughout this, primary users were cionsidered'ond resources maintained to

process immediate and projected user ne,eds. With the acquisition of more

hardware and, communication with users, these situations have been resolved

PAGE 5
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satisfactorily._ An fSure hardware purchases are planned for the ADP

1F'-installation to avoid these problems.
p

The current configuration .at the University of Arizona includes four PRIME
5 : _

super minicomputers and two 2250 "Rabbit" systems. 7-Due to the location of

the computers, it-is necessary to handle both local and'remote System

linkages. Slime two of the fochines are now located in the same room in
a

ADP, they utilize PRIME's local area RINGNET'via thst PRIMEOET Node

Controllers (PNC). One of the remote site machines is conhected via the

Multiple Data Link Controller (MDLC).:

acquisition of two PRIME 9950 computers.

Univer4ty is planning for.the.

These will also'beAocaled in `ADP

and be linked to the network via PRIMENET Node ContriaIetis.

include the creation of a data base to encompass all data on

A datalpase.administrator has bees appointed to begin the
. , at.*

. .
_ . _

Future plans

RIME systems;

im-

plementation and control of all data. The PRIME INFORMATION data base

system has been Purchased for'use within the orgahization. Because of the

current interface Problems between.,INFORMATION anA the current data struc-

ture, it is.possible that all current production systems will need to be

converted in the future. Atase't time development is underway to

create 'a complete comprehensive student datla baSe under INFORMATION. The

data base will be comprised of dOta from numerous files and gives-the

University Administration' ad-hoc reporti and query capabilities thus far.

not possible. .

Progress to date at ti% University of Arizona Administrative Data rocessing
. -

department has been significant/ In lieu of having a large maInframe, ADP

as used minicomputer "burldinghlocks" arrive at an affordable -highly



sophisticated network. This network can handle numerous large on-line

systems while retainingwthe flexibility of adding additional systems to the

network and of sharing.l*d in a controlled, planned manner. The minicom-

puter network will continue to expand as application development and

Implementation proceeds. Micro-computers and smart terminals will be in=

stalled in local and centralized areas of departments. Large minicomputers

-located in ADP will hOUSe.databases that will be created from the database

Subsets currently on the.PRIME machines. Ddtabase software, query lan-

guages., and a Variety:Of easy to use powerful and) flexible tools for

information access, prOcessingirettieValvand display will be made avail-

able" the University; ADP, through its network approach, will be,well on

he y to meeting its goals of providing the administrative activities of

the UniverSity with cost effective and efficient adMinistratiVe operations,

tiMeITand useful data, and apprOptiata information for planning and

management.,
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Electronic Gamesmanship:
Pitfalls of Implementing on MIS.

Valerie S. Perotti
J. Wtiiiam Hill

Hocking Technical College
Nelsonville

Ohio

ABSTRACT.

When Hocking Technical College received a sizable grant for_the
development of a Management Information Systemo it- seemed : that a :

new_day had daWned for organizational information handling. In_
.reAlity; the implementation of the MIS hnsproven to be much more
complex than'anticipated. This paper details theproblems
encountered. in the process and offers solutions which have proven
reasonably effectivel
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Hocking Technical College is a .sTall; two-year institution of post -_

secondary technical and para-professional training,_ The rural, Appalachian

Ohio .college is state assisted- and awards theftscidiate degree in thirty teeh-
ndlogies._ Many graduatesgodirectly_into jOhs while some go on to four year

Badhelers' programs. A significant number of:students are adults who have

spent some time in the workforceand are returning for updating of skills. .

The college_hala. combined administrativefinatrnctionai computing center based

oe_an 117--P 3000, 3. In addition, approximately 15 micros of various.

Origin_havebeen pu based independently by various college departments for
purposes such as CAI,. CAT; computer literacy training and instructional deveI-
-
opment.

The institution has evolyed into a dynamiC multi-campus faCility:With an

administrator base_of 25_indiViduals--all having_their own needs and notions-.

of a ktenagement Information System. Twoappraaches to software development to
meet these needs involve the "quick and dirty" approach or the systems

approach; Satisfying informationoeeds,througli-the "quick a4ditty"tethod
may be appropriate at timesi, but_developing a system that addresses all the

important decision areas'of the institution in:a coherent fashion is

critical.

Hocking Technical C011ege-hasbeen with a :''System of Sorte" computer

system -since the day_it_openedint1968; Over these 15 years the college.has_
ACCUMblatedamass of in document software7-all being home grown and bastard:-

ized each time a new package was purchased. The end result became little more

than utility. programs to satisfy short term information needs. The goal of

our MIS system was to develop or acquire software that will provide informa-

tion at various levels of the organization. Enrollment information for the
Director of.Admissions_and the_Presidentshould be ftoth the same data base;

but clear-and concise for the level of the user..

With the funding of a five year Federal Grant; the notion of an MIS at

Hocking Tech seemed more real, _Not the_leastof the motives driving the deci-
Sion.to seek support forthe.MIS was a dramatic need for an improved fiscal
and_hudiet operation..Withthese things in mind; we explained in our_propos-
al:*"The most important problem with the system used_for managing information

at:Hacking Technical College-is=there isn' one." Placing the MIS as our
first_priority in the grant application, we were delighted when the grant was
fundeC with only minimal cuts..in the MIS requested budget.

Reaaon141g that there was more to know about MIS than we had evidently:
learneditedate, we planned to initiate,our development process with_the_help
of 4:consultant; Since;, upon. being notified of federal funding;_we had been
receiving consulting agency brochures by -the bagful, we assumed finding such a

consultant would_be_a simple matter. WRONG! We followed a procedure which we

feel was partidblarly useful. ,1

r
CONSULT-NAT SKLIWTION

Along with 5he RFP which detailed our expectations for consulting ger-
vicesi we required an on-campus presentation by. individuals seeking to serve
as consultants.
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We clearly stipulated In the Cover letter the amountof.time .and money we

felt we had for project implementation, based on project funding.

Along with mailing.RFPs to all consulting agencies whi had contacted

us; we called individuals and_organizations_Whom we knew to knowledgeable

in the field. Among the people we contacted were a University resident from

a major western University, a provost from a. major southern Uni rsity; a

senior administrator at aosajor midwestern Universityresponsib for manage-

ment information. In addition; we contacted sister technical_and community
colleges who had auccessfully. implemented MIS projects through:grant_fUnding.
All contacts mentioned CAUSE as an important starting-point. We Called the
CAUSEofficeand received helpful general information and several referrals to
.individuals in the:region who had. succesafully consulted withCAUSE_memberti_
from our region. We_used the same approach with NCHEM. With those individ
deldwhowere specifically mentioned, in our phone contacts but not yet -on our
mailing list; we made direct'phone calls. inquiringwhether they_might
interested... As it turned_out; the dollar limitationson thefirst year's
consulting_ were the most important element in a sort of self7sCreening pro-
cess. Individuals who seemed very interested by phone were-no longer inter
ested when the letter:specifying our spending level arrived._ Another nelifadt
we learned through this process wasthat:certaim.consultanteWho responded_

wished to represent a particular software package. Because our understanding
of our own needs was primitive at batq; we felt that the consultant_would be
most helpful if s/he would offer the'broad view of what could be befdre we

began to think about specific software selection.

_ _ _ _ _

One of our most important criteria was that the individualwe chosebe
lucid and "non-technical" when dealing withthe college- management. The abil-
ity to communicate the complex to agroup of the uninitiated was a prime
trait. Wejcnew that to gain_notonly information about the system; but
college -wide acceptance of the system we would have to use the consultant as
spokesman as well as informational resource... The on-campus presentatiOn.
demonstrated two_ major traits: the willingness to_cometo the -campus indiCat-
edi.ntereat in the project and a:certain commitment; the presentation to a
group of administrators demonstrated not oply,technical competence; but the
ability to explain the problem-and potential solutions in lay terms. We found
tHiat those who actually made the presentation came from among those who'had
been personally contacted. For that reason; the content of their presentatiOn
was relevant and helpful. Indeed this part of the process was useful in'that
it established foi the administrators,presenta kind of overview -of the needs
of the institution which helped pave the way for later adjustments that Would
be made betaUde of the MIS.

Our final selection of a consultant came down to several key factors:
the ability to_communicate,a track record which" we could check through refer-
ences among colleges similar to our own; a reasonable proposal; proximity
within a reasonable distance to ourcampus; demonstrated mastery of appropri-
ate concepts; familiarity with the hardware and general approach currently be-

ing used on our campus.

-2-
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ERMOYINC PROFESSIONALS'

`Seeking ,qualified programmer/analyst candidates to ?fill the primary pro
fe4sional_pbaitten.associated with the imolementation'Of the MIlat Hocking
Tech mat' have been theAlrodees which taught us our_own limitations_most:effe&I

ttvely. We thought we had covered all the bases when:We'advertised natietal7
ly..regionally. locally and on several major university campuses in our vicin-
itY. AS applitations began to come in; it became clear that our job descrip-

tion was so broad that we were soliciting three different kinds,of'candidat6S:
those:who were good communicators but had little or no knowledge of our hard-
ware; those who were primarily system,engineers.who had little experience
with user contact and those who were neither but hoped. they could "learn_on
the job." Thesel,facts are best illustrated when we_report.that of the Shirty
three applications; the committee, felt it could selectfOnlyifive for screening
interviews. Thecconsultant, independently reviewing applicatidn data. came up
With three of the same five candidates. The strongeatiandidatea:on paper; we
found. were also individuals who had_hadLagge contact'withthecollege over
the yearseitherin_instruction or admint4ative computing. This led:us to an
interesting conclusion. Individuals responding to our-national and regional
-ads did sonAspite of our little known name and location 7-:on spec==,=So to

speak. The individuals who responded- locally, were_people_whO'had a reason to
want tn.atay in the.commhnity or to affiliate with the:colIege itself. From

among these people we found a much more attractive grOup'of candidates_in_
tgrms of credentials; experience and information. In a_aense, their "lititar

tj_on to the Hocking Valley region brought the most qualified people to us:

One important selection factor was existing computer center staff._
notably the Director of Records who was himeelf_a candidate for the.ObbitiOn.
We reason that the MIS position was attractive to him primarily because it
would free',.;bith from theconfiningdaily_operational concerns and allow him to
Spend more time doing what he enjoyed doing--developing_new programs. The_

problem with his candidacy was two-fold.'- First, much of the softWard which
the college_had managed to develop over the years -was documented primarily in
his head. Setend, he had, by force of the many demands on his time; been _

forced to say "No" to many potential users of the system so often that he had
lost credibility with:those whom we would hope would approath_him for aegis

tance.: Needless to say this created a certain tension about the selection`.
process which might not occur at other. institutions. However; 1.seems likely'
that the attendant concern would be quite common--that thiS individual Would
feel infringed upon when-the new Management Systems DirectOr finally was '

hired. ThOS, it became_very important lor'the successful candidate to be able
to ,cope with the delicacy of the sitdation and still, get the Sob done. 'Other

criteria we sought in:the candidate were: good communicative skilla,:Under-
standing_of the_ft-P 3000; ability to- program in several languages including
COBOL and AaseMbler.Experience:withManagpment Information Systems was of
major importance: After at least one prime Candidate was enticed away from
us by a private sector corporation -in anothe-i city able to offer twice the

salary educational and other benefits which wehave,noaccess to; we re-'
grouped and actively recruited from among the college fatuity-in computer
science. Excluding a number of details of the processi_ve were finilly able
to attract the incredibly talented lead instructor of the program who is now

with_us. Along_with enormous competence in all of the charatteriatigs we
sought in a candidate, she has the respect and confidence'of the Computer
Center Director;

-3-
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_PREPARATION FOR NEEDS ANALYSIS

To prepare for the consultant's first visit, we announc to S4Ministra-
tive staff an general overview of the process, and asked their cooperation in
responding to a brief question: how do you anticipate the Management Informa-
tion System can be used to serye your needs?: Some individuals did not, respond
at alkin writing, but contacted us personally, to explore the range -of possi
biIities open to them; It became clear through both written and oral re-
sponses that most of the future "Users* of the system were novie s at concep-
tualizing system appliCations. Somearticulated very_simple_i_s rt_and spe--
cific programming needs; Others sought complete, complex pr, em solving by
computer when they imagined what the system could provide them. This prelimi-
nary information gathering was doubly useful: first, it provided a "forum"
f6eall interested parties to express their expectations; second, iti,-gave our
consultant (and the principles within the organization) some notion of the
general level of naivety which marked potential users ofehe system when ..
implemented._:On hie first visit to the college, the consultant met with the
college president togetanoverview ofhisexpectationi of the:process,,the
grant manager and activity director; and major administrators who hadaIready
responded to the-earlier request. In addition; the consultant spent caSidet-t..:
able time with boththe Director of Records and thelead instructor of ,the
computer science instructional program.

.4

NEEDS ANALYSIS

The consultant facilitated the needs analysis wfth a 'Plan to Write a
Plan." This working document laid out, several important steps_ir developing :a
long range plan for MIS:

1. A general informational meeting for all interested parties,.conducted
by the Activity Director and Grant Manager.

2; A format by which individuals would dubmit specific re(uests fOr
software development; purchase. and hardwareelIocation;

3. A series of individual interviews between PrograMMer/Analyst and
potential system users to clarify anddeIaborate on system requests;

4. A costing-out of requests to reportbacy to requestoeron what per7
sonnel, system and institutional resources mould be necessary to
actually fulfill the need expressed. The ro ant offAred to help

.'

with this-. .

A college committee to prioritize user requests. 1 i 4

6. A :i.ong range plan'based.on committee priorities:

To date; the college has completed steps one throughHttliee.

I
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Before the actual hiring of the Dkrector of Management Information
Systems; considerable effort went into planning the relationship between the

MIS and on - going operational computer center activity. This is a step which-

we"atronglYy so that all individuals associated with the process
fully understand the reporting structure Of[the operation. Inourcase,two
Important steps were_taken. WediVided computer, service activity into two
major functieha: college operations /instructional Support:and management .

systems development; Both the Director of Computing and Learning Services and
thb Director of Management Information g'ystmsejiave-s manager status..ystem
The one position handles hardWare taintenahee'; on- going project. maintenance;

and deVelOpMent of projects which seem operational or instruttionalAn
nature; The. Director of Management Information Spitems,actively engageti_mana-

gers and administrators in a, dialogue regarding_the_developMentofthe MIS; -

develops- programs and data babe in support of the MIS; and is developing ihe.

SO-Called "long range planfor system services. Together; the two indilAd-
uais have worked out a plan for screening requests to determinZ Which of .them

will be involved and are about to develop polity on doCumentation_and user

access. All is.net sweetness and lightOtowever4 for the two have 3ilajor

philesophvical differences in such matters as 'system security anduser_acCess.
With the administrative structure designed as it_ia; however,-these differ-7

ences of opinion; too; seem to be working out. A key reason for -their will-

ingness to work tegethertereSolVe:their differences has,: been the rea4zation
that users have "played them off againbt each Otheri" claiming that the one or

.the other was not responsive or reliable. At this point, they meet regularly

to discuss requests for this reason.

COPING WITH HARDWARE _

In out eagerness to obtain MIS development funds we overlooked:the impact
a broad-based system would place on existing mainframe operations: Indeed,.

.-even before projectimplementationthe instructional people had docuiented a

problem with_reapenbe time In order to cope; once we understood the limits__
6f the existing plant; we tried to locate a hardware consultant. While_our HP

- vendor was willing to send a diagnostic_ engineer forS1,000Iday, thecellege
i.`ptesitlent was unwilling_to pa that kind Of'MeneyOtide Again; our consultant
offered assistance,_ explaining to us and teVeur vendor in our behalf that
'vatetti assessment would lead to some kind of purchase and thus, the vendor

waded bewell-served_to pay the assessment fee. And 66 it vas. The outcome
wasa_report Which offered three different approaches; the cheapest ,of which

we selected.

SOFIVARE 'AND VENDORS

After a consideYable amount of time and effort in setting goals_forour
ks system; a decision. was Made and apprOVed:by the President to implement the
financial and budgeting section of the Management Information System. Time '

WAS of the essence because fundswould expire. An institutional philotoophy

had alWaysbeen to do it or.deVerop hemegrown software. Because

of problema this had CaUbed, aahift'Ot thatigo.ofptalosophy watOteceasary. A

sophisticated budget system couidnot7he home' %town with .existing personnel.

-5-
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Because existing'hardware litated: vendor availability, an effort was made ,to
.'become aware of.anOtheeinstitution who purchased 'a system with'the Same com-
.:.iakete system as ours; An on-site.visit was made te:theother4nstitution.and '71°-on = site

for a prppciaal'wasaolicited'from the vendor. The-Vendor. also con-
ducted an on-site demo at our institution. TOo other vendors were contacted -

with one not responding to our invitation and the other not- providing an
encumbrance element in its system. After several phone re mmendations, a

1decision_ was made to purchase the system. We learned thro h this early
search that reliance on vendor information about packaged software is danger-
ous; Vendors; naturally enough; sell their own products; Contacts with simi-
lar institutions re much more productive. Requiring a list of. customers is'
first on our lis'e-of software requirements. .

., .

A 1.00C AT- Tlifi FUTURE'

No amount. of tuition in formal educational programs could have,provided
us with the understanding which thin short yeat and a half has offered with:
regard to Management Information_SyPtems and their implemenpation: As we move
into a more detailedfimplementational phase, we expect increased sophistica-
tion among our users Who, While being helped to make reasonable requests of
the system are.aIso_Iearning what is doable," what.it costs; and how long it

-might.:takegiven system demands. Yihe'DireCtor of: Management Information
fSystems will begin to conduct user training sessions, as hardware is distrib-
uted throughout the college plant. While theMIS has been initiated; the col-
lege has' also been in the process of constructing an Infdriation Sciences
building which will house the computer center and instructional computing as
well as a .CAI lab and micro labs as.well as an "Office of the Future." In °

order'to integrate data, audio and video functions campus -wide; the college
will be4.-ltstallingBroad Band cable plant - within the next sixmonthd. This
developmint_willdlearly mark an important milestone-for the MIS as well as_
for campus information use sophisticgtion, for it will allow data .user instal-
lations to. Interact not. only with the mainframe but with 'each other; Again;
In order'to make maximum use of the opportunities this development offers; we
expect totake. use.of.consultants knowledgeable in the potential and pitfalls
of the'lodYal area network with regard to MIS.

ii --;; ' ,

_Onthe campus there remain those individuals who are skeptical of_system-
atizing management information. These people reason that systematizgtion 181
tantampunt.to fossiIizatipn; stultifying creagv$* and limiting the ability
of -the institution to change._ Some are simply%fearful of an encroaching tech-

. ridlogy with which they are unfamiliar and. uncertain whether they are capable
of* learning. Our strategy in coping with these indiVidual8 is to "let be,"
alldwing those eager for MIS assistance try lead the way and demonstrate the
usefulness of the process. We hope that, if the pace -is slow and_progress
well- publicized we will continue to attract individuals to participate through
uccess; Our Director of Management Information Systems assures me the eager

. people are enough to keep her busy for the term of the grante. Once a number
of administrative areas are working'Within the system, pressure from their_
peers all well as their constituents should bring the more reluctant Users into
the system as well. If it meets:our high hopes and expectation the Hocking
.Tech MIS will be facilitating the planning process at the_col ge by 1987--
ust a dream when 'We began to think about applying for federa grant for a

Management. Information System.
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MANAGIRGRISK IN SYSTEMS- DEVELOPMENT.

Marilyn M. DePaoli
.Peat,Marwick, Mitchel & .CO.

- .David d: Ernst
Stanford University

K. Scott Hughes
Marwick.. Mitchell &

Implementing major ne information systems continues to be a. risky

venture. This Oaper sented4atCAUSE 83.'described a risk assessment

methodology that hat een developed to better manage the ritks

associated with sys s development'proje S:-iTherisk assessment

methodology was des 'ibed and illustrated b- showing how Stanford

,University has 'used. ,.:improve the management of its systems

development efforts ,

.2

p
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MANAGING nISK:IN...S.YSTDMS DEVZLOPMENT

Implementing major', new administrative systems for 'colleges and uni-

versities continues to be a risky venture. CatpUt officials must : address

complex systems approaches and design decisions as they attempt to ke ep pace

with technological advances in computing hardware; software and communications.

It is no longer unusual'for developthent Of these systems 'Projects:to exceed $1

million. Failures can jeopardize normal _operations such as registration;

payroll schedules and sponsored project billings. With unSuccessful projectt:;'
_

scarce financial resources are wasted; jobs cap be lost and the credibility fOr

future successes severely eamaged.,

Traditionally; we have not been very sophisticated in understanding What
. , .

makes one kind Of systems development' project less likely t6; succeed than

another. We know intuitively that projects of long duration normally have more

problems than shorter 'term. projects. LikeWiSe, prOjetts involving'many end

users, such as at integrated' student information sittem, are.generallyMOre

difficult and higher risk than projects involving only one or two users. mahy

other factors, such is familiarity With the technology; experience of the

project management and the impact on user operations; suggest that there may be

a variety of interrelated reasons contributing to a project failure.

If a way could 10 fdund to identify. each_of.these risk factOrs and'atisess

their importance for a particular project, we might be able to make management

decisions that would change the inherent risk of our development projects and

give us a better chance for success.

In the September- October 1981 Harvard Business Review; F. Warren McFarlan,

-published an article; "Portfolio Approach to Information Systems," proposing

that major disasters in system development efforts could be averted by Assessing

the ritkbf prOjects,separately and in the aggregate, in adVance Of iMple-

mencazion. He advocates Chat the management approach;should be designed to ft

the level of project and portfolio risk.



' Professor' McFarIan'a article tenerated- a great deal of interest among

University managertftnt as it described systems development,issuethat.continue

to plague the University. Stanford requested Peat Marwick's assistance in

expanding on McFarlart's basic concepts to develop a risk assessment process
'\ _ _

specifically tailored to the University environment.

After the analytic structure. was completed in April 1982; Stanford piloted

the-method prior to institutionalizing-the proceThis article 'discusses the

UniVersity's approach to risk assessment and portfolio* management.

!I
UNDERSTANDING-WHAT RISKS ARE

247.

Risk analysis zreqUires an understanding of the basic concepts of haardi:

peril and sk as they relate to the system development process.

A ftezard is tie specific situation that introduces or increases the
_ ,

probability of occurrence of a loss arising from a peril; or'that may

influence the extent of a loss. Such St ations are slippery floors;

inexperienced management or earth fau a system development

_process; hazards are defined as situations from which peril and loss

might- be anticipated; such as a large number of user dlpartments,

inexperience with large system development efforts, or insufficient

user involvement inthe project.

. A peril is the-contingency which ay cause a loss; such as uaccident,
r 4

.t explosion or -fire: In a syt*m eveliopment' process, perils are such
4.

contingencies as poor systent:d0ign, design-not meeting 1- require
..

.--,ments and budget overruns. T, t

1.i .

.i

- >n-:,,, y a :portfol_io" we mean the'complete set of systems development projects.
'Y ,. '41
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..k.,,

. Risk is the uncertainty as to an event's, happening or the extent of
.

consequences if it does:happen.: For example, the Sat Andreas fault
.. .

,
, t

(hazardcprIcause an earthqua eriel)..vith risk varyiu:dependingon

such factors as population de si_ty and time of day ofoitcurrence. _Risk

for a university's system developMen't process involves exposure to
........-.

.

adverse consequences sucharthe fjoilure to meet user system require
,

ments, costs that vast1, exceed bk4getS;:; and muchJulecompletion sches

longer than anticipated.
. ; 2'

:,

By measuring risk, we are not imply gthatno asks be taken. *wever, we

need to understand risks fully to eff6g4Aly mane p'theM: Generally; higher

risk systim development projects must have associeted _higher benefits: The
.

choice_of4the best route for developMentr.requiires:An .evaluation of the risks
vg,:. -rtk-;'..

involved as to their significance; acEe _bilitY",.probabilitY, consequences and
,,)

, . , .

potential benefitS.td be realized: .' Among'thelactorg to be considered are:
.

, ;

. Nhat -_are the alternatives.?
.

it

. 4' A.
What are the associate 'risks of' the lternatives?

Whato is theisk or; irtdeveloping a stem?

the r ct.have beenevaluated, we can ke actions that change the level of

k or make the deli6erate decision not to intervtne.

40W PTO ASSESS RISK.

o
isk in system development efforts can be assessed from three key elements':

These ele ents,are_size; structure and technology.

\

. Size l such characteristics. as the amount of development budget,

,-- .-,

length of time tip develop, staffing, levels and Number of user

departments involved.
. ; ° ,

239
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"Structure the,degree to which the users and data processing
can define the requirements of the system; the impact on user operations
and procedures, the functional and ..management .qualifications' of the-',-
data processing project team and th't adrainistratiNze and control
procedures employed.

L
Technology examines the technical exper nce .O.0 the Aproject tear?, the
technological approach, the development environment, and the :technical
requirements of the system.

Table I illustrates key factors identified for Stanford7 that reflect theitize,
structure and technology elements for :that .instittion's systems development

. ?
process. t ,..!' t..-

The components used to assess risks will vary -for /each institution
depending on the approach ..taken toward systems deyeeropmentr exarip4e,'

`7. : .institutions emPhasizihg the use Of commercially available software.r--/.and'

avoiding "home gro4" systems will have risk components that are significantly
different from those that do primarily in-house.development. Institutriions that
have choseo to use only lead ing-edgeAr state -of- the-ard- technology will have,i _ t

'much different risk components than knstitition's Nat a sect to use pro en''or old
technology..

-3 .

.

At Stanford, we closely examined o apptoach tgpsystems ',d'evelopmertt
projects and pos.tulated 63 questions tha tied back" ecf the three elements:
size; structure and' technology. Tab a II illustrates some of the qu4stionS for
Stanford.

An overall objective in Stanford's approach. to risk assessment it, to
convert gineral 'unquantified ,kunderstanding of ris factors iihto specifiC,
quan'tifiabIe terms that'-can be compared through a .pro.ject's cycle between
projects and across organizations .This overall -objective let to a sft. of
criteria to be used in determining specific que'stions atdClassifiloations.. The

criteria used in the ques4onnaire design are:
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:Table

...,:.FACTORS THAT AFFECT- RISK.

SIZE

- Dollars
- Time'

Flekibility in schedule
Data processing staffing level
User staffing level
:Easeof 'staffing

- Number of.user departments

. TECHNOLOGY

Hardware 4<

- Software
Development tools/techniques-
Communications approach
Use of software packages
TechniCal experience of projeCi_team
Availability_of backup personnel
Vendor - experience
Stability of development environment
Data conversion complexity.
PerformanCe requirements

- Security requireinents
Complexity of application interfaces

. STRUCTURE

7 Project management
User support, attitude and commitment
User functional and data processing experience
Project le'a'der experience

-" Project team functional knowledge
Functional requirements definition. and volatility
Impact on useoperations



a.

SIZE

Tosiole II

SAMPLE RISK ASSESAMENT*ESTIOM5

0. 2§1.7!ALIWONG

the ewprctrd max ima 'wire of the
user projee

team?

a. 1 id 7

y, II. STRUCTURE

6. 3 to 5
c. 6 to 8

C.. DATA /ACCESSING TEAM' LI r I TIOMS

A. Poi.. than 8
.

1.

I. Whit is the experience of-the
date procee g project

'4. the user sialfing !ewe!
feapectedstofflog level) mideu.le.

for the peojecs?
t

..

leader with project, of siMilet type) -.'...,

a
a. beiniciated_perlorman_ ce at StanfOid.wwith

a. Adronate level of stalling .
e

itimilar syotems

h. Slightly ew.deritilled.-
Anticspate minor

.

b. De_ ed perforOiiire_ell Stanford but

impact, nn prOjeit_!abedole

with dill -'- _typeoystems

c. Seurreli Und flea, will lengthen project
c.

Prioi_ewbeeienee vIth simil6r ilygtem.but

ichedwle ''.

no Stenford experience
a

experience

3 What percentage of
the over project team can be staffed

d. No prior esp

se

with e o i o (the Oereemiell

2. WhXt ii tbe experience Of the dots proesing project

p. 91'I to 1001

leader with projects of 'biller site?.

671 to 891
A

o .

DemOo-"td_performance at Stanford with

ch.. 34/ to 611 .

a. DI to 331
. ...

.
itimiler ovum.,

.

P t.'.','

h. Demon 'parlor --_at Stanford but ,....

with dill ioeaystemo-

4 bow diIiiiolt will it be to obtain- additional
permwtent

Prior ixOtrience_with
siMilar systems hoe',

tall 0f tootrectota_dwe-to
apicialiseesAill requi eeeee t..

'...t._-

*

_ no poniard experiente

hodget co eeeee Cnta, etc.?
.

a d. Mo prior. experience

-

11
Uob_iiitydeportmente ere Inepieid ISSASriOodarY ".',r in-

this project (e.g.; Primarily
for informetioo porpogr,)!

a. Mani or one

U. Two
c. Three of more

Not
y

6, somewhat dilficoll

c. Ye., difiii411

C. '21".141YP5"

1. 141...-07
deparementacoold hr dexcriAed 46 primary system

users .1.1-14;is prni.,ct?

'F00c 0 more

242
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C. DEVE1.0tMENT ENVIAODMENT

I. Will the project ,..0
bowe-diffiellty_in Obtaining

,teqq.

computer reeources end development tools?

OiebIem anticipated
LimiteJ problem

c. Serious problem .

2. "20 bbot_enteot are
ch.nit., In develoPment_hardwarr nr

se

were anticipated to
IMpede prog.eas on Ufa pettier..?

a. Limited impect

6. Moderate impact

C. Considerable impact

BEST COPY AVAIIABLE
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Categories and subcategories represent major areas that-influence risk

of systemdevelopment etforts, .anc.a.relative weight can .be assigned to

each Classification: This impIes that:

/
questions should not attempt to addrqss the totality of project

attributes but only be indicaiors of risk for that classification;

and

theumber of questions in a category or subcategory should be

relatively proportional to the weight of that classification.

Answers must be quantifiable and comparable across projects. This

implies that:

questions should be concise;.

no questions can be depeVent On_responsei to other questions;

only one answer per question is allowed;

all questions must be answered; and

answers, therefore, may be subjective, requiring informed

judgment.

- ,

The questionnaire is used at key points,in a project's system development

life cycle; such as at initiation, definition of system development approach,

and at major project milestones. In addition; it is used to,update the pdrtfolio

risk profile at specific times dur.ying the year, such AS prior to the budget

cycle. It is intended to be completed by individuals- knowledgeable about the

projecti such asi.the manager; project leader, anaiyst and the user. Naturally,

responses will differ acrd will need to be reconciled.

Responses to the questions establish the extent of hazards and perils for

each project. Numeric values are assigned to each response and are totaled

Qithin each subcategory: These Vajues are converted to percentile valves 'to

243



reflect the relative risk of the project for that subcategory: Each.subcategoty.

is weighted,o determine percentile values to refWt the relative riSk-ofsthe

project-by category and a composite score. SCores are classified as low; medium

or high tiq levels;:. Any project can be-low in one area And high in another;

Thus, overall risk is not a .sufficient measure without also looking at the

component scores:

ANALYZING THE RISYCS

Responses to the questions can be. presented in a graphic diSp10 that

readily shows the relattotie' tisks7,fot each project in the portfolio. The

aqompanying graphs illustrate hbgdisparatetrisk can be in systems development

projects. Figure 1 shows the risk assessment'for a new fund-raising system It

is a large project E48' man-months) using a ;leading-edge technology (DBMS,

networked; on-line updating) and has a relatively high risk level. On the other

hand, Figure 2 showS a simm11 accounting system project using well-known
a. .

technolOgy, and its risk level is Much lower. In our analysis; we have

deEermined.that risk:values of_40 and below are relatively 16Q, 40 to 60 medium

risk,and above b0- relatively high risk: 1

A useful feature of the risk analysis is the communication that takes place

among project team members. We found that perceptions of-project risks

frequently varied mmong the project-manager; analysts, programmers -and users.

Often the diflerence in viewpoints was due to the Lack of specific knowledge,

.such as the technology being used or the strength of the project team.

In the assessment of the 'accounting maintenance program (Figure 2), the

user rated the project as medium 0.8k, but the' data processing manager, project

leader and programmer all rated the same project as los; risk. The difference in

scores is drama4c. It is obvious that very little coMmunication was taking

place between tf-M User and the data processing project team. While everyone was

ti In w_eneral,agreemc t as to the size of the'project,jthey diffeted'on.the wavy the
t

A, 4
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iroject was structured and on the technical' solutiOn ProPosEd. A meeting was

obviously needed -to discuss, these differences. Unfortunately, that meeting

never took place, 7The user did not get what he wanted, and some major rework 0g

was required: Thus; the graphs were telling US something real, but because the

project was quite snail and because the graphs were not prepare until several

months after the data was collected; the problem had long sincie been dealt with

;the hard way. In this cast, it seems Cleat from the results that management

could have stepped in early in the project life andironed out the differences

which existed.

Risk assessments for iVidUal iprojetts canbe consolidated into a

portfolio riskassessment for the entire set of systems development projects:

'Figure 3 is a tepresentation of such a portfolio& risk assessment, In this
, .

instance, it shOWS a W'Alatited risk with a clustering at the 00 level.which

:borders between a medium and high:ritk 5Ortfolio,

ft AGEMENT DECISIONSUSING RISK ANALYSIS'

Managing risk in systems deVelOpment efforts i,s the IDimarY objective of

the risk assessment, process. Management dtcisions occur at two levels,

individual project management and portfolio mariAgeMent.

Project management it improved through the risk:assessment process if the

assessment is made ac:key points in thsprOjett't life tycle. These key points'

include:

rior to Initiation. Ah assessment of risk at this stage defines the

risk level management it willing to assume: There should, be a

correlation between .-isk and benefit, e":, the higherthe risk the

higher t 15enefiti.

Start of Pro (_!c t. start of the. project; the budget has beenthe

technological app_roach isdefined; id t:Tit i fled and most I the
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PORTFOLIO RISK ASSESSMENT
FUND-RAISING SYSTEM
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246





tICaUllt L ;
'PORTFOLIO. RISK ASSESSMENT
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M - MANAGER
P - PROGRAMMER

TECHNtbUiQY . COMPOSITE
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U = USER
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FIGURE 3

SYSTEM PORTFOLIO ANALYSIS

SIZE STRUCTURE TECHNOLOGY COMPOSITE

A - FUND-RAISING SYSTEM _D PATIENT ACCOUNTING

- ADMISSPONS, i-RANSFER, DISCHARGE (HOSPI,TAL MIS) E = ACCOUNTING. MAINTENANCE '

C - STUDENT INFORMATION SYSTEM
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. Key Project -441-1-es--tAs. At each milestone; a risk assessment will

reflect if the project continues to be well managed and under control:

Delays in schedlAei cost overruns and technology pioblems

t
tefletted in the 'assessment and increase the tisk level.

will be

Completion ofProject. A final risk assessment is necesSary:tb complete

the Cycle and as partsof the-post-implementation review. ExaMinatiOn of

the tisk assessment trend for each completed prOject provides.excelrent

comparisons for future system development efforts:,

If a project's risk level varies from

atesevetal actions that.can be taken.

that can .be, taken. .Projects that

, reconfigured and risk's lowered. Likeise, p

level can be modified generally freeing up r

risk project's.

p

what we predetermine is appropr'iatei there

Table ,I1I illustrates some of theactions

have risks considered too high can be.

jects that may have too low a risk

sources that can be used on higher

Management of the portfolio

assessment process. An instituti

n also be

ld predefine

improved thro gh the risk

an acceptahlerisk leVel

for its system. development project The p edefined risk level is.dependent on

the importance of data processifi to that nstitUtion't academic mission; goals

and program. For examOle; at Stanford it is important that admini'strative

systems take best advantage of. state -of -the -art technology and, when necessary

to accomplish management objectives; use leading-edge technologies. Emp asis

is placed on:producing high quality management - oriented information neclets ry
,

to support Stanfords aggressive and dynamic instruction and rteearc program.

Because of these information. system and'technology demandsi Stanford it tAiiihg

to accept a higher risk portfolio position than if it we not in such a complex

and aggressive operating environrgent.
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Table IIh .

MANAGEMENT 0I3JECf IVES MATRIX

DEPENDENT ON RISK LEVEL BY RISK ASSESSMENT CATEGORY

RISK

ASSESSMENJ

CATEGORY

At '

SIZE

Breakup project into Slib

projects

Implement lormal SDLC

Esalish Irequent project

milestones

Ellablish formal project

Irkking & control system

Establish lormal,communica

Lion channels

.1

I 41

Use single phased approach

Implement simpler version of

SOCC

Establi i fewer milestones

STRUCTURE

Increase user involvem

Implement lormal SDLC

i'Redeline'projett objectives

4

Establish formal siga!j

onsuser requirements

Inc-ease tr fining for"users

& data pro sing

I Use more experienced stall

or seen outside expertise

TECHNOLOGY-4

.Increase technical Iramuig

lor dala.pracessint:

\I;

Hire in or contract I or re

quired technical skills

Examine package sallware

alternatives

Use more lainiliar technology

Opparlun0 to use less.

experienced management or

stalron the project

, Examine structure charac

Implement simpler version al
leristics compared to

ether projects
piojecl tracking & control

projects in

porllohio
system 4

A

.
t"

.Re-examine Icchn lyrical

apilroackcompara l ether

projects in portion°

Opportunity to use stall

Yolh less technical

'expertise
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With predefined risk .posture;' do institution then has -.a berichmdrk to

zom:pare with the measured risk. Actual risk levels below the .targeted level may

indicate.that expected benefits are not being programmed' or-that- projects are

overfunded overstaffed-dr,using outdated-technologies: On the other hand, a

risk level. tha eexceeds/the target may reflect overly aMbitious goals -; use of,

unfamiliar technologies or-lack of staff, and funding.

CONCLUSION

ee-

The risk assessment process adds 'a new and necessary ingredient to data

proce-siwg mans ment. As ,techndlogies advanOe and skilled professionals

contin supply we sit on the razor :edge of success or failure in our

system develoyment efforts: With the ability to continually measure the level

of risk of our development projects, we can better anticipate problems and make

decisions that will forestall failures and create successes.
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RELIABLE RECORD ,MAT6HING FOR A COLLEGE ADMISSIONS SYSTEM

Paul D. Fitt

Adrhinistrative Computing Center
St: John's University

Collegeville, Minnesota

S

This paper describes a successful technique that allows prospective
stu'dent data, supplied by the various national college testing and
student search service`,_ to be matched 'with existing student records in
a college Admissions database. Instead of relying on one unique record

, identifier, such social security number which may not always be
available for every student* a technique_ has been developed that is
based -on a number of commonly occurring data elements, which
provides a link between the external data source, and the existing
student record. T matching technique has proven to be highly
reliable,. has min ed record doplication, has reduced clerical efforts
in record maintenan e, and can be used with data from a variety of
sources;
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Applicant based .admissions system can be characterized by the, following qualities:
. .

A) The; admirs process w.asaritAt-ed toy the student:. T he completed
applicat: ,prth was the;reiginatingAoctiktent that caused the studdntri...
record .:tttbfVentered into t admissions system

. ... . -
The. student's social security number was used as the uniqUe 'record
identifier in -the system -

, . .

C) Fairly complete personal data 'about the student was_ received ,.A one time;
Less su bsequent retord updatin per student recorct :was needed' ,

'D) The nu ber of stud:ent recor ( the amissos 'system was prec- S .in d in dita le
s..

predictable
. from year to year. .

; .

V'

BAS -.400SSIO 457 ;

Vie: .last several years in higher educratiOn have provided college admissions officers
fh some of their gre*st challenges. With 'declining birth rates and shrinking

-appal:int' pools, ddniissi&ni officers can no longer wait for students to initiate the
admissions Rrocessf but 'must actively seek out and recruit prospective students for
their institutions: The need to track students from initial contact through final
admissions decisioni the demands of market analysis, and the desire to1/2tdo follow -up
contacts are 'not Ipessible veith, admissions systems that are based` on the receipt of a
completed appy ton form. k

institutions 'of higher education have derped separate prospective' student
systems to meet the special needs of student cruitment. These syierns exist_
irpependeOly o the applicant processing systetn. Such dual systems are conimoN among
larger colleges and universities where- the 'responsibility for student recruitment is
delegated to an o fice, other than the aChnissions office. Although such dual system *..?,
may provide 6ach offi& with the necessary student information each. requires,
unnecessary. recor duplication may result- unless the systems are highly coordinate

,
A totally integrated system, one that allows both prospective student data and'
applicant .data to co-exist on the same file, is an alternative means to managing,:
admissions data. One major drawback to such an integrated system is that the
student's social security number cannot serve as the system's unique record . .7

identifier, since it is usually not available at the time of initial student contact. It
is this record identifier that allows the student's record to be updated with
ACT/SAT test results received from the national testing, services.

Increased use of prospective student data acquired from .participation in the national
'student search services, SSS and EOS; presents a similar problem for an integrated
system.; Although /participating institutions can specify selection criteria based. on
test scores, high school grade point averages, etc., the actual data released to the
institution is minimal: name, address, high school code and intended field of study;
Incorporation of this data into an integrated system, without duplicating existibg
records, has proved to be a formidable task-.

Prospect/Inquiry based systems can be characterized by the following qualities:

A) Any type of student contact can serve to initialize the student's record
into the admissions system, including the use of student search data

2



DEVINITIONS

Throughout ibis paper a number of terms will be used that may not be familiar to
those persons who are not directly inVolved in the area of college admissions. For
the convenience of, the reader these terms are defined below:

ACT

Applicant

Educational
" .&pportunity

,Service (EOS) One of the national prospective student se rch services
sponsored by the American College Testing program.

0

Inquiry: A student who hasp expressed an interesIlin a "4;

partifcular college by- 'taking- some action .of hit/ter
own, eog., requesting an application font. An inquiry
may apply for admission, be accepted aKfei proll'at the
institution.

A national college admissions test sponsbeed by the
American College Testing Program, Iowa City; Iowa:

A student who submits an application for admission to
an institution of higher education. U accepted the :*

Stl&ent mat enroll at the institution, or cancel his/her
application.

. ,

ti

Pro-spect

- SAT.

9

Student
Search
Service (SW'

VP#P-"
k:

A potential inquiry. The.,student's name has..usaally
been obtained through Participation in one of the
national student search services. The institution of "
higher: eduCation:initiates the contact through an-
inforinational, mailing.

_ .
national college admissions test sponsored by the

';'s--'College Board, New -York, ..New York.

A

One of the national ProspectiVe student search
services sponsored by the College Board.

.1M

40.7. 7./

APPLICANT BASED AD MISSIOFIS TENIS

The development of automated'-colle admissions systems parallels some of the
that have taken place over the last twenty years in higher education. In the/054mid-1960's, when most larger schools were beginning to au to many of their
administrative systems, the' words "enrollment decline" w re unheard- of In the
process of automatingthe admissions systems of the time, emphasis was placed on
duplicating the existing manual systeins -- systems that were based on the r,,eceipt of

.

a completed application form from a student; A proSpective student requested an
` application formi completed it, and returned it-to the school's adrriissions °Vice for
.. processing: If accepted for admission the nt could 'risibly enroll at the
-r institution; or decided to cancel his/her a ion: Whatever student recruiting

that was done was limited to this pool: -of ants. .,- .

4

events



264,

C)

The student's social security number is generally not _available at the
time of record 'Initiation, and cannot be utilized as a unique 'record
identifier

Varying amounts of data Can be present at the time of -record initiation
minimally tl?e student's name and addreSs are needed."6\

111,_ Records are subjecryo Constant updating as new information concerning
the strident is received

-
E) The system may contain a high volume of records, peiliaps ten times the

usual. number of applicant records.

Since its beginning on second generation computing. equipment in the late 19§0's,_ and
after a conversion to more modern hardware in 1978, the admissions system at ;Saint
John's University has been.an inquiry based SYStern. A student record was initiated on
the system upon initial student contact, and it was possible to track student from
their initial contact, thrdugh their final a missions.decision. .
During the last several years the university has participated in the Student Search
Service of the College Board; sand recently the new Educational Opportunity SerOice
of the American College Testing Program. Typically, 20,000+ pre-selected prapeCtive
student names and addresses are received from Student Search on gummed labels and are

r used for an informational matting: When the student responded to the mailing by
- returning response =card; Le-. ;the student inquiried for additional information,; a

record for him was initiated on! the admissions system, and an application:fOnnFient-
. out; Although it was quite easy to follow-up on those students who inquired, but diti

not apply, it was not possible to conveniently follow-up on those students who were
sent the original mailing, but who- did not return their response cards;

For the last two years student search data hag been received in the form of 5
computer tape file that allows the university to produce its own mailing label and
also provides the opportunity to. "reuse" the data' for; mailings. Having the
student search data available in machine readable form' proved to be a mixed
blessing for both the admissions office and computing center staffs. Follow-up
mailings to non=reSponding students were a poss ibility, but the inconvenience
separating respondents from non-respondents still existed. It was also not possib
directly add the data to the adMissions system for fear of creating a number of

ailings with many students receiving two or three promotional pieces.
duplicate records for the same student. This would only add to the confusion in
subsequent
The computing cent; staff was also beginning to .be inundated with requests for
repots from the student search tape. Although such reports were possible to
produce, it became increasingly apparent that; unless the data from various external
sources could be consolidated into the current, admissions- system, separate "systems"
would begin to develop around each of about six external data sources.

GOALS OF THE PROJECT

.The hallenge at hand then was to develop a record matching technique that would.
alloW data from various external sources to be reliably matched with that currently

. on the admissions system; To be considered successful the matching technique would
have to meet the following goals:4

A) Be based on data elements common to both existing student records and
r-f- -6-those from external sources

3



B):: Work With data from various sources; both highly data intensive sources
such as the ACT/SAT test reports, and such minimal data sources as
Student Search and Educational Opportunity records

C) Significantly reduce manual duplicate record checking and record-
updating

D) Minimize the generation of duplicate student records

E). Be highly reliable.

DATA UNIQUENE

Over a year's time a number of experiments were, performed with a test file of 25,000+
: records to determine what combinations of data elements, e.g., first and last name,
telephone number; zipcode, etc., could produce an unique and reproducible record
identifier that could serve to match 'external source records- with those already in
the missions file. The experimental results indicated that no totally unique
ident fier could be produced that would serve a useful purpose. Unique identifiers
could be produced .from thef.test data,, but required so many data elements that they
were not reproducible front the data contained in the admission system records.

The experimentation did, hoWever, produce some indication as to the level of
uniqueness of various data elements; Social security numbers (present in some

Sore
only) and telephone numbers proved to have a high, degree of uniqueness;

Some student.names, e.g., Zymond Zyvifkovitch, tend to be unique, where as others,
e.g., John Smith are not;

265

KEY.INTEITACE TECHNIQUE t

The record matching technique that was finally settled upon was one that incorporated
the various fevels, of uniqueness four data elements into a hierarchy of
luniqueneSs. The four data elements that were, selected based on the experimental
result. were: social -security number, telephone number, high school code, and
zipcode. .

I

Each of the data elements is used together with, parts of the student's ,first and last
name to. produce ,a key record .".that is loaded to:an intermediate key file (figures 1,
2). It 1 is.thiS key file that seryes as an interface between student records in the
external data source; and .those, in the admissions student master file (figure 3).

Portions of the student's name were incorporated Into the key record in order to
give those data elements with lower levels of uniqueness, e.g., high school code,
zipcode, a higher degree of uniqueness. This procedure guaranteed that data from

. some sources, i.e., SSS, E0S, which db not contain social security and telephone
numbers, would be prOcessed-jutt as reliably as those records that do, i.e., ACT/SAT,"
test report tapes.

Before processing data from any external source the intermediate key file is
generated from data contained in the admissions student master file; During,trtis
processing step 1-4 key records per student record are produced depending Liti* the
presence of the four data elements in the record. An active admissions master) file
Of .31,000+ records produces on the average 2;2 key records per student.,ith a 99.8%
of the key records 'being unique. The majority of keys produced tend to be high w
school code and zipcode keys;

1
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EXTERNAL DATA SOURCE PROCESSING

' Regardless of the external data source two facts are known: some of the student
riecords will be duplicates of those already on the University's: admissions system;
aind some will .be pew.,records. The successful separation of records into' these two
categories reiluirkS a two step process;

In the initial steplfigure 4) the external data is run through a computer plogram
that formats; the data into a record format that is compatible to the university's
adMiSSioriS system. Due to the different record formats used by each of the external
data sources; a separate formating program is used for each external data source;
During the formating process a determination is made as to whether an external record
is "new" or a "possible" duplicate. This deteetnination is accomplished by repeating
the key generation process described above for each of the external data recordS. The
1-4 key records are generated and an- attempt; is m d _to write these new key records

'to the previously generated key file. If a succeSSfU te occurs; the external,
student retord is considered 'new, since no other stu ..nt record on the admissions
system has produced the same key record. New student records are written to a file to
await addition to the admissioips student master file by a separate computer program.
The determination of the "new' student record status has proven to have a high degree
of reliability; 98=100%, depending on the external data source.

i

The "possible duplicate" status is determined when a key write attempt has failed
a student record on the admissidhs system, has already produced a key similar to
that of the external data record; The records are considered possible duplicateS at
this time since some identical loer level keys can be prodiked for two entirely
different students; i.e., students with' common names living in the same kipcode

'013Yar,ea., Possible duplicate.recorcis are 'written to a file to await further processing by
---,:v separate update program. ..:

DUPLICATE RECORD PROCESSING

; The second phase of record processing involves the possible: duplicate record file
proddced bY.the'fOtrmating program (figure 5). The possible duplicate ,f,ile is, ..

processed by a computer program that determines whether or not the record can be
.Considered an actual d plicate record. This determination is lode by comparing .the.

possible ec rd with its match record on ttie admission system; If social
security numbers are resent in both records these are, comp4ed, and if equati 4
positive_ Match is assumed, and the existing student .record is updated with atiy_.rieW
information contained in the external record. If social security numbers are not
available for either of the two records, then- the student- names are examined; and
if the names, agree in both records, a match is assumed and the existing record
updated.

In those cases where positive matches do not occur, both records are outputted to an
exception report. At thiS point there is: a possibility that the two records belong to

same student; but; because of name variations (Torn Thomas, Bill/William.. etc.) a =
positive match was not obtained. The exceptiOn report reviewed by a clerk who
makes the final determination as to whether or not_ e records are duplicates. The
clerk either updates a duplicate record; or adds a ew student record to the system
using an on-line add/Update program. During the last several months that the record
matching technique has been used 2,974 duplicate records were processed with only 173
(5.8%) needing manual reconciliation by a clerk. Most of the records needing
reconciliation tended toibe actual duplicates due to name variations.

5
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Another function of the updating program is the verification of a number of existing
data elements common_ to both the external data record and the admissions master
file record. For example,.if b6th contained telephone numbers no updating would
have taken place; Wit check would be :made to ascertain t the numbers were,
identical. Any discrepancies are outputted to the exception report for reconciliation
by a clerk.

ADVANTAGES/DISADVANTAGES

Since the record matching technique has been implemented a number of distinct
advantages have become. evident:

A Savings in both time and money in the processing of ACT /SAT test results
data

Expanded student recruitment pool integrated into a unified system

C) Expanded use of student search data witty more foll6w-up opportunities

D) _Ten-fold increase in admission records with no increase in clerical staff

E) Less manual record processing, and less data entry errors

F) Routine processing of all `external data sources
-G) Market analysis statistics are available for all prospective utfents, not.

just fOr those who responded to an initial mailing;

Although the results of the technique has been overwhelmingly positive, a few ,disadVantage:
have resulted due mainly to the ten-fold increase in the number of prospective
student records on the admission file. These include:

A) Increased computet torage space/cost

B) Longer processing time for routine selection programs

C) Need to use selective reports rather than complete file reports.

COST "BENEFITS

;Dur.ing pelast several months of operation over 31,000 records were oce
-tht.dtscrilled:matching_ technique. It these records were processed using
entry techniques over 2,600 hours of la6or would have been required. As
study wages of '$3;75 per hour iA/er $9,800 would have been spent in acc
task.

.
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AN INTERACTkVE RESERVATION-REGISTRATION SYST
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FOR CONTINUING EDUCATION-

- 'LEONARD R. DANIEL

CLAYTON JUNIOR COLLEGE

MORROW; GEORGIA

A relati. system for reservation and/or
registration of. Continuing Education (n credit)
students is ,described. The system 'was developed
on texas JABteuMent13 990/10 computer system in
COBOL,. kb( makes extensive -use of a few function,
keys. System features include provision for res-
exvation and waiting lists; a simple mechanism
fdr reassiinment,of reserved spaces to , waiting
Eftddentwa Uif reafrved studenCfees are not paid
on time; easy, acce--eS to individual . student rec-
ords, and a variety of -reports; fbi local system
managemedt and for 4.atisfyias requireikents° of ex-.
; ternal agencies.

k
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Clh,ton Junior College,' located'in-SOUth metropolitan Atlanta,

s ond.of 15 community eoll.eglei_thin the University System. of

Geo

V
a which is composed ,tif a total of 33 colleges and univ

sit It has a Very active Communiy.Servicea program ofInOn-

..;deiree o
__;

ntinuing Education, by far the

.

:other stat'eT,;coormunity collegei : ,In
.

.

\
557 progt m offered were exceeded

.. V

Georgia," 'Georgia State

largest program.ol any

fact, for'Fiscal Year 198..the

only by the- University. bf

University; and two four-year colA.egei

is

.Wit a-diiemic, se- e-WrIented Director of Community Servieee0
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7
'--
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,

and in Tersop
.' suggests, th&C.thesrodent f, irsrlpon#.in -.a

.,

reServation.- Although efforts cont
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ddmanai.ailgrf

k

quart dey-
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mperationila- batch-Or ented system wili4E;recv4pi stude_ t'

-infOrAation only of er the stud.enCli'ad Commuiit
4

a rather.!'Services Department 'was :attej g it
Jn
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to maintain reservation and waiting lists' manually.

Thus; the new system .needed to include the following:

1. Provide for the student to either (a), enrol: in a class by

payment,of fees; or .(b). reserve. a space with subsequent- fee

payment; or (c) be placed on a class waititk list

273

dt4spaces are reserved.

ProVide a simple m6chanism for reassignment of re'ser'ved

within Aspaces to waiting. students

specified' time.

ProVille for rapid entry

reservations.

.;,'Provide a system

operator use:.

if fees are not paid

minimpm informat

which 1s.eimOle for

The sy a was veloped for us& on the' Texas Instrumeo.t 990/40 .

computer system under the. DX /10 Operating System 601t017"

-anguage. Televido 950 eerldnals; modified4'to emu'

atroments.911 Video Terminal, are used 'for Interact

four\pro4durWa are involved in t h e
4

%

le .,L

tration operation: REO.1,\E main. procedure r reservation.- ,.i.

registravion data entryi 444LT; ich "deactivates" non-payiiig

reservatiokt,Atude is ana' reassrlg -s the reserved 'space, on a

riority as w; o wreiting ker IAi.Students; 6ILPT;
s,.

listing
&

.,,s

of these:reae itl its (an remaining Waiting List stu-
o-,4F

,-..A.
dents) to, be ,call-e-a toXer C? co tOnued des re to enrollijand

. 14.,,ri.
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CONTAX;an interactive procedure to'input..the cnforMation.obt

tained from the use of 'CALLRPT.

Considerable effort. Was expended in the development of REGI to
I

make it as simpjle as possible for the user. The result includes

carefully considered terminal screen.-layouts; succinct instruc-

tions directly on the screen; command entries involving at most
vs.

ja single key stroke, and easy exit froM'any data entry sequence

through .the use of either the SEND key to "send" entered data

to tk a coiliPtfror the CMD key to "cancel my data" and ignore

the Uence of entries. vb

\1/4
In typical case of the terminal' oper.ator accepting, a ele!- "'

phonereser
i; vation, the verator; given a!,.choice -of optilsorusi

'
,

enters A (fqx ADD .fter
which a 3-digit course rs-eqUence number

is requested. As the prospective student is telling the operator'.

.

.WhACh', course s desired; an phabetical listing courses

being scann d by the Operator, with the appropriate sequence

number keyed This rest:tits in' Course being displayJd,

. r 4

plus the number of remaning Space-s'and.number on -the waiting

a list; with request for the student name be Qrered. All sdreen

',, .

attivity thUsfar had been on the bottom 3 line :to reduce, eye

, i

movement; 'Aikem the name has'been entered' to .ision for- entry.o
''. :,_ , . %..% . ,, J.

all data ele erIS whi.ch will ultimately be needed'isUisplayed
, . ..;,..

Two of these elements are DAYin the m t0,71.4e oC t

r ;
PHONE arid NPql-iTJ,MONE,./st east one of which' is corisideyed to. be

? <- .,..
_.%;

the minimum d4ta
1

entry_7 to conS ute A resevation. Thu's, .use
1 ,

. ,..u.

screen.



the SEND k4 after either or both of these telephone,nuMBers

s entered completes the reservation process.

4Assignment of student status is done. internally by the - program:

sitaCe

entered; the student' is RESERVED; If no space is avallablle; ttti

is available and only name and telephone numbers are

stattsis WAITTNF.-

Feyipt payment in hand ""and the:FEE PAID element is entered; the

siudent is ENROLLED, a receipt number.4a generated internall

Ytl a current date is assigned to the IIEGtSTRATION DATE element.;
. .

and a Receipt Form is.printed..- EackAdiVED student is also

9(
.

assigned a Registration Date; 21 4MPuted date 5 days later than:
)

the ent?y date. In foractice; this date is used by the DEACT'

space is available to a walk-in registran

procedure at a 1!AZei>time to identi*Ty'RESERVED students, who have
,.

failed to meet
Lthe fee-palent deadline.4

For each course,; as .each

..number" ta-As1i$ne-4. ,Thl ber not only provides.- along wlth
- - .

Eladant..enters the system; queue
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i .. .

the course quence nu b ; pique key for the student-redord;.
it - .. , .

it also ranks students in .order: of antrY. an important

reassighMent f1reservations to WAITINb studen

ddrtion to octivitlea aspoci with-ori Thal -(14

'
-

q...ihe REGI.procedura can purge studqnt planed on file
4 '. 4, - i . , r

elror; or ",i0 4710P" a a.tddant n hl-eh keepe the:ed't iient
4.;

request the:44 .dateAor'i.141fer fee rtfUp do erli:nation
iii,

t.

step in

I f the atudept paliged'or droPped is In a course. A N G1 G,,
.31FN., t

r*-
.f6 :, _-._ ._ 1_,,.

studentsil, 11.e. highest priority WAITINGstudent:Js changed to
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HOLDING status

procedures;

lat er action
11

I

one CA,,LRPT and CONTAX

One of the most useful'features of REGI '4.updattng caPabil-

ity. Since for most st udents only a mini-Miim amount of :inf or atiOn.,

is originally keyed; the record must be rett4eved!_fofl flirther
4 41!,:.:41_.

a

-,;entry. With tire UPDATE (user enters U),-Opt,10 14. af4,:per_ ent'ry:
- ; _

Of 'the course_ sequence number.; the ustypi;;Eally tars

first or first two letters of the student name, which IsUitS
.,-,..,

,"
display ,in the' middle ..of the liet<een of.' up to, 9 students. whose _ _ 74.1..

,
, -2--- :- ,

.4,,

)
. . . _.-...... It

names begin with these-letters. If more trii, 9.studentli-ig a ." ..'
....: - t.... ..

. '.'li..
.,,!.

class hav,,e names in thy__ r.utte .s0.ected.i anal--the :student de-tired i

jm, !i,,

\

._,
3b

is hot on the screen' di$play Use of the FL ..kM. :Irwin, display,
.

.., _. .

°4 a-

t'o 19-.'mpre nsmes . Eath 'n me 0n thi* list is p,reteded by itieorei '-.

6.6 .th screen, ,1 thrOug
r..

(Also disprlayetP fare'
:_l

PHONE, and student STATUS.) When the naeme dellir,ed _is ,aeen' on-.the
.

....

,,., v-4. .

'screen, further -entiy'bf the sinwil*. -
4. i . -

. .

''. ,,,:',. 4

cause the full statidt.i.cai record for the student .,tor he dIspinyed _.
......

0 :. ,a.: a, e

,Vis : ; .
;1:-

..:

e , -, e
on the..ei-asne of tahe screen. .

. . tv

.

This easy method for looking at st,u erri'"," ,cords is a. so 'avaklabli

with two more, options in EGI INVUIRg' T1-ke---;;NQUIRE

.; ;

option cas quic...1y. ac ass any Etc.sident reookrd; but--is a:ls--,p useful
via,,./ -. .

.. -
I.

....,
"'s -:'--

,r-i_ scanning qUicskly .Sal -e'.nt igre'.c lea : ";For q*aniple , i f: only
)' .". . - --

,of-
spacer is e;ritereil4When student name sted.; the first 9

'.101
. - a :

student's: are displayed 141f:. the Fl.--k.ey epressed.; the .neflot.9
A , ,

,-

V stlidents are displayed etc: -rh ,e RI.FY-4,&ion'emulates the
.,..- ..

k_oklk_
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.opera o

wh'enkeyed ;

bmdIates the

kered data,
1 .

ter,

match the

y Correct key on

ringing the terminal bell

original data; The,F6 key
-

the Key, punch, perMiitting

replace the original data

The 1WEACTieocedure is used;. when appropr at-e; to place RESERVED:

;students who have noi,paidte'es by a..desigmated date in' ant.

INACTIVE status; and place highest.priori,ty WA!TING studenta,'tk

a HOLDING status. Although no da;ta entry other t procddure,
. . -_ _-'.,:."

p

name is required it is a h'i'ghly senstive proVQdure; andia'
._,

.. A

users'
..

*written that -only authorised' uaers' may run it,,,; It_scans
2

---it
,

the registratioa file for RESERVED students (in 7c asses with
, .

_i_WAITING students) whose Rekietration Date (com-Outrecll&n4 stared
- 7

. : , __ _.._as the date;.5'days: past the origInaf date of erit_t!y) is earlier

27

:. . _ .. _ ot; - . ''__,

than tine liateon which DEACTYia tuti.. Stiidtifg-thtio 6 d are ,,,,

arAchanged,to HOLDING. ,-.

Procedure CALLRPT generates A.report; by Course(-;for all courses

-:'

; ..., . . ...

. ..

, .

with HOLDING students, li stiAgK n ". quel& nu m ber" order, all. W OIA7

ING and WAITING students- This list is thahuied by Commt bnity

e--

.

. -,-

, .

Seri/Ices staff to telephone HOLDING stadAits! on the 11,8,-. If the
-.,

.

_,

.-L '; '''4A_ :

.,

pivson.is contacted and= wants the retterVed apacA ,being held; this
$: ._d_

'changed' 'INACTIVEAtnd the highest pr

is, noted on the report. If the personcannht:mtacted ^wAchib

a reasonable time; or the person Contacted 6,071* *at Wants to .en-

roll, thiA infor&ation-is noted; and the highest pror.f.my WAITING.

per'son is4calledwith opportunity to make ti2i spaceaoriginally

6
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assigned

As the

to the
4

7-7

4en't

calling, C ijip.1.-^ e d for each course tlae CON-TAX

procediure is run t.0 ,the data noted on the call Report. This
procedure displtays , by ,c,OIrse, the same information generated by

0 4 .

cALJA134.,.80 glv;e6 io.-ttie term,inal operator options dependidg on
r. ,

Z 11'
.

the .t.lit.t.)..ts of:, the ca] operation: The actions Change ,a- BOLD-
. -. .

studliq wt1.p wants the reseryed space to RESERVED; or change's

the una ble-f- to-contact HOLDING stuldent to WAITING;- or the RESERVE

6 tuden? nci`.,loriger..interested to INACTIVE, and changed, the WAIT-
; ... 4 ' ..°) , ° t " 0 \ )

't Nks t ucient placing the HOLDING de liudet
1

tp RESERVED.

t"One week t4er/ registrati on starts, DEACT, n4 then CALLRPT,

run"d41.;1Y;' foilowedby and then data entry of re--

'41 thrbugh';604isiTAX. . Al tpougil thissu of the system by
r t

"its- very r i4ttire 'in.trolvea cOns,l:dOrable ma I efforti the .Direr
of °the system to.--beCommurtty Serfices, considers this feature

reiiand.ing,4glige it results in classes being br`ought tro

4..1 -. -_ .-,-; ill .-j, , ....

;.tife is xi ra cm l'ie v e 1 of enrollmen#4.
.

6
4 ,

fr N, "'
0 .,-._

,: S-eVeral°10thV ..procture.s invOlvint qeither..)termina.I inquiry \ot
:

,,

1 2 r a _ ,_ ____. _ ,
.printed.treforts ,ate available to assist Community Services 4.0.-the

,.

regiscrattO p:rocess , e.g. inter.active monitoring of
.

ac nal and
.

,. - ,.
potential en ollme nt .0 lists showing for each claps th' e number

c, ., \ ,

t.

'students 'in various- 'cat e-gories erirbIltd, 1.4aitin§, etc; ); etc.
e .

Other procedures are used .-'t prepare for re); is t ra t ,

,
_ dat,a entry oT cases s to be Of f ered ,.g. incltid leg, C4..te'd and place

:;./ ' as
. ..

di hm,txtinum ZenroIlare_rit;D e tc .
-
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Finally; a:variety of other procedures is available t

student, information frorli the, close of registration thr the

completion of'work fora quarter. These include,:procedures to
.

generate class rolis;'to generate certificate rolls as each
R2

course is completed; from which data -is entered to post CEU

Continuing Education Unit) credit to transcript tapes; to .

generate ad hoc generalized statistical reports; student lists;

and gummed address labels for specified student groups; and to

produce the quarterly enrollment report required for submissiiit;

t :the Board of R4ents of the Univ6zsity System of Georgia: E.

All programming'la in structured COBOL and except for the ex-
.

tended stre'enhandling,capobil44jes of tie ACCEPT and DISPLAY

statements meet ANSI COBOL standards.

system are key indexed files with alternaXe keys.

The major-files the
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DEVELOPMENT OF A PLANNING AND
INSTITUTIONAL RESEARCH SUBSYSTEM

AT
BRAMBLING STATE UNIVERSITe:

.(G$.1)

:Harold W. Lundy, Ph.D.
GrambIing State University

ABSTRACT

.4

4

This paper discusses hot,...andilhy Grumbling State Univeraity,-anationaIand
internationally known.inatitution with al4firrent enrollment459nstUdentspro-
ceeded to develop and:implement a Plannititand InstitUtional Resear-ch Subsystem.
The paper uses a case study 'approach in the three primary aspects of t
subsyStem: (1) Grambl.ing Institutional ia System (GRIDS); (2) Simulation and
Forecasting Models; and (3) Management deporting System.

The paper suggests that an institution can assure its success in developtW
a Planning annstituti-onal Research Subsystem by commencing the project vi.t4A,;
,carefully prepared-design document and by implementing a simple version of the SYs--
tem at the .outset._ LaStly,_the,paper discusses how GFU has improVed the all cation
of the instl.tufion's ayai101e resources.

Po
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INTRODUCTION AND PEXSPECT-I-VES_

'GramblingSta'te Universitis a: national and internationally knowminstitu-
,

Lion iocated.in, the rural North Central_region of LbUiSiand. The university is a.

public institiltion.which,has traditionallY_SetVed a predominant population of black

students who are. economically, educationally and socially disadvantaged. The in-.

stitution_has a current enrollment of-4593 studentsiof which seventy-four_percent

are hoUsedin campus dormitories: Optoximately ninety- ve pet-dent ofGS01-s stu-

dents receive financial aid. GFOias, fa-oOlty members .*

MallaXIng GSUhas_becOffie increasingly complex in recent yearsjThlsicOmple4'
ity has _been exacerbated by uncertain support, the steady rise cOatClffa=
ellitieg%Anergy and instructional services, the greatet'demands,forlaCCbuntebility
by externaPpUblios, the decline in financial aid, the indrease& apressures create
_

l.

.by the settlement of.the Higher EdUcatiOn'DeSegte0iOn Littgation;inthe State of
Louisiana; the increasing number of high -risk stt- s,:ancrtheever.zincreasing.

demands for new and improved course offerings and_.-andedistudent services.

0

", Most of the aforementionedproblems are common to many 'institutions of higher

education.' However, these problemsasSUMe greater Significpnce at GSUbecause they__

represent basic threats to the survival and self - sufficiency of the institution

no±endowment fund or other assets that have revenue-generating potential, Addi7

tionally, extramural support from foundations and corporations has been m44. &I: In-

:it
creased state apptopriationS are primarily contingent:UP-0,n a fundifigformuI hat is

enrollment driven.. Therefore,iGSU has liMited p0Wei to control the flow o resources

to its "coffers:" Since the ditettiOti of resource flow at GSU fs highly unstahe and

uncertain, top leVel management officials were' compelled-,tordevise a better wa

managing andcontrblling those resourcs which the instAUtien receAmed via st .:1.

appropriations; GSU's executive management had to make deCitiOns .4!oftencru

cisions - based opjacomp.). e, inaccurate, obtWelyan4 _inadequate Intormati
and informain WhiCh.:Were :eteSSaYy for,-,optitai deCi.Si n _making andstrategio

fling were ndt readily -ate abla;
,sc

.

Consequehtry,:tee-aiIecation bf available inSrituf4n4 resources wasmade_Aart-
.

matily,on the bests of "Sgt,:,pfthe»pantS jugigments" and "relative urgencies {' thete

was an 'obvious need to develAJ,a mechanismlthe systematic. and rationalallocaW .O

of available tesbur o 1. -I1

n e.

'

'COMPUTING griiir-LRONMENT: -,

i<

ThtUtive ' 'NOS curt -.1y_engqged(in a program to strengthen its

capabilitie-. Thi .-rogram i fdn&d primarily by a Title III grantTroM el

Department of Education ;TheState f Louif dna heS ppletented-the Tili III

funds by prOvidIng,far..someIrpecifi6 items; g:, cot Uter hardware. Atk,

The program incq_upOle_-- -effor
'v_.,'-

men and train ncprOgtam_ N profes

upgr the anagerfal s' llalmil OTT_

, part o the program, sUbjeR of thi p r,

mat ion wactimely bd. all levels o qrs.
' . . ',9 ; lir fa '7

,-,

t

''IP- II
., ,

. .

ent

(
_- '..;

ate and _develop__ manageme
4

lop7
on-profesSiena -staff memb to_

ttaNkreores Sibilities. "Anotka
as aimed at p idingftetter info:
anagerant. GS.U'S.riiaanagers had to A

4
ca 71_

.



l

.rely on limi edsttiff efforts .t satisfy' dply 'a _portiiik of their ingormation nealls.i
.

.

For the most:part, reports were enerated manuall t rather limited in scopesa04:f: ...
. frequntly. completed long after they were really -fieeded. There was an app; teni'e7
'need for lost ff this informatio*to_ be generated by the C$U computer, center so that,

---..,rn gera could have-accurate, comphaensive and timely data on the. university's ._

erations and programs. .

.
* .,-

. ,; .-

Th apabilities_of. Otte GSU ,compUter center to support administrative func-:7
tiona _have 'been en cer repent .y,ears by upgrading .and adding 6omputer .hardware,,,,
.attcl of tware. Thi v utionary process has led to the current. TN 11/70 comp:I:Me

uration with words of core 'mqmooy and 12-6K:bytes of disk storage ispace.
ently_ suppckts 37. remote terminals 'for instructional and administrative
In the near future, an additional, medium-p.zed mainframe computer (VAX 11/

Will be Installed to est-abfis a dual hardware donfiguration Curr9nt pler0.- -
cart : for the VAX to be 'dedicated to:instructional 'arid. research use, making ;he.eff_
tire PDP 11/70 system available for _administratiire use. ...This will. result in a .

dramatic increase in the potential for prktieiding, gdministrative :support. ' Additional -
terminals will be:inst-alled to facilitate 'computer access- by all administrative. .
users:, A r.T W

V
. - 4

-7

, The colleCtion-Of,.software.available-at the 00 compUrcir center haa1.!- been ex- %

,kap.inded- trinclude thf major ge,nierai. P-Urpose computer languages Aid standard statis- -
tieOlpatIage,_ i,e;; COBOL, F01004 BASIC4,PUS;, Pl.../.6RPG,.SPSS and M1N;TAB.- The
POISE. Data .Mar agemeng System healfh; '; insikteld along -c,i4ttemo0 of the ,a'v.ailable

A POISE° iodule'se These incliide:(0' :a.444gethedrystemi. (2) Financial:Aelbtintin
s th.m, (3). 1 4.. isyation and S. ttrent* Cor.c,g,64). Payroll System,°\5):Student Billing/.
c e iv abl eb , hy Financial Aid 43stem; ):Nation4 Ddfense Student .3oan., (8) Per '''". -':'

. ,

so nei System; (k.-,Fixed AS4114' si (I0) A inan0DevelOpment,. (11) Inventory Syst<4(4),;..-_,_
1/44%..;idted sicinsSySt.em, .(1'31 Pois. on ContrA Sysieta., (14), Student. Affairs - ,11.ou.V.ng, 7_

5 Studefit_,Atairs - Student; Life, and. 4:4):, Library Sypteth.- A...sf these fare. eitheraul opeyarional. now, or 4i.n. be v.ik_hin abTeigiligonth9;,.. ,Other picrrn modules for finah-
4-ak anag net- and acc in x4ill.196,cothe Op ratio , -n the, near future. These

. POISt d s are the or trWnsactitinar,inf ystems (TIS) in use at
-V N- .:...- .! . .° , . - ,--x

A. Ot move s eciali., -rSoftware .%-", de:. . Itr., , 011ment/Recruiting (2)
ange.Pla likidg ting, .(2.v,;rstruct

...liiog.,z
O, ) RISource'Ailocati&n,

Urg _( ur e Req '.(75" .. Ili... EnpAlment, '(8) Sala
Planning,, ( 9 - Btude t n ..y., and (10)/Pr --,ctiv y These Have been
cleviloped .b the Of = of g.and Institutional Research to oyt some of the
planning; m age n an uation-Lrn)_,functions, _In the pas , PME analyge§ were
conducted o ad c h sis,-"large15witho deqii-aNg computer support. This def i-

-1S. - cienc47- has en ov c -bY the deyelopm9 additonal siiftware, gpaciffilly de=
,---sifp_aads-_ support the PME function; .7

4.*:1
F

Ael Atte 114 4 GSU plaits mprove the ompulri._ support for administr ve o erations
i '','4-Tianding its on-line, interaceiv capab ities, int(7-hy developing a 4ierarc,A. k

!k,'_ : "-f.00\-mation cyst -ems (1116/MIS o ,_ years. Th ending 4ns 1
_ the VAX 11/780 fOr in uctional a'neres use -will* c. ute sigRif_

increasing the pract al limitations on e= number of tisim ltaneos, cm- e
strative users whj.c)ecan be ,accommodated.. The lilS4MI-g will effrance- a d stren

\ A
MU' s managementoCapabilities liy. iti the info4#tion necessa to, support.. \.

I
9 '.

.,_

u--;,.

,
.,-----7
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"adminiattitive activities t ' ail le/els. The HIS In lucre ( t ) Trans4ctional
Ingormattcri,Systein ,(-Tl)S) for the routine daily ope,tti of the university*.itItet
Managemettt ;trfortnation System -(MIS) which produce analy Jeports7 from the

a .-.4.*e for institutional managers.; and (3) the Plan/ g and-Management Sys-
) 10fich, f9- integratesinteates transactional data and e ermal.inforniati.On to i

3i°

I
tem
supp tt .plann -ing atrd management deciatonst

ribe hw GSU
in to improvet
Moreover', th
henSive i.nf
eSfeetuate

PURPOSE

- 6-

The purpoSe of -this per is to
Planning * ggrittitutional, Research Spbsy
ity, of de sibnInaking at ;the insWution.
syster? aides _timely, accur."-alve, and bomp
of GSU's operations and program offerings t
of;,-the university's limited r,esources:

- 4*. . . - .

= -1,

A
eVeloPed at imp emented ,a

effecziVeness and qualr
d scusses how_ the

aCihie a out the eff icieney ref

m rdaucti've

Ty

Having as its ary kaMphaSis the providing of decis on support t
ements t e- impui aSed planning inkormatio cyst 'has th,

1-1 Grambleng I t cat icgal Data System ( S) , "-(2) SiMulationt
elS' and (3), anad4ied RepOrtni' Syste These three compon

, p.4ater in the peg - . t i_..t :
C13

V* . i 0'3.1.,

°\. .

ecutive marts
c ompio
.Forecasting
be' discus-se'

GSU''s ex-
.

e primary_

nt s
and

Mr p irposes
uSc1 in erchangedbIy. L

mann1/41..r... .

TheV-Rla ing .3
futac "]system th

fol owing def

" and _"institutional research" will be
d "SySteinligpill be in the ;same

_

_

ear Subsyst m called. Aftsys
re silAbiP.Ailyl>lof

on of -es

A, ftgict ional sUbSYSteth o an MIS.
n- rof facial, and formal nian&gemenripproceg

afa andfbrmatin including' report
inlet ses

n

. _

heCaUS6,if is
rapier We-Will

flriecIA se
, _ .a

c?a.S on-a and in
-tionaI f
tives anZlrim

r.

-1? ,
A/

- .nuclei ste in _the
Subsyste 'was the i entific

wcA-7/4 In; re In ev
Sheehan and there 1972); Hai
Lasher (1978 , AcManis and P
conceptualized some fundame
mat on systems.a r:

n ,re
ivies

of

internal-, '. ..nd vroCe se by -WhiCh
, _ on which n g -tit de,7 ..l;;._
el dted area of or aniz ,i,:,._.14

Sed ere flitnisheit'l
Izat on:- (McMahis,

_
and deV fpm of GSIT's PIanni

d784,4Ktio a n appropriate co-
..IitkefatUre,4°. it -was discovered' that Pe

A 'Romney (1975) ,;,,L71atrittide and !Se
8), She-VI, (1180); hnd Doty_
abcgit_- development of a

. . b

"Arfrt'Ai careful study;
Alecideethat the paradigms

tutionaI
Manis. and

4 .; :
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'sign a development _of "the Planning anCResearch Su stem.

and Dot and Krutrey (1982) -0Ovided the ry.__ A . _ _ _--min
y.

for the de-

e an _s paradigm (1980). as evidp&d inN:Sigpre 1; presents a hierar
..;ilh' -,informatinn nd categorizes them-into three. ley' 1Cs'3 ' (1) . TDa4actional Information

Systems (TIS) p- (2)Managemht Information sy§te XmIs an (3) Planning and_Mahag
Aent Systems (Mg)' The ssential foundation 4. the hier let the first ler a;
(TIS) of opera ion is At lin thp- guIar and routine

g_
-ctiVities of the . , .v_ ,institution. i e sc ..(MIS) will .produ e tic pprtsj
.from the TfSedata gers, t the highest evel (P Is ehe'

further inte.grati' -N' -..'. .,.._:.- . Id d; .1 nd'eXte 1 information 6 support plari4mg ..
t. - .,_ , i;and Management d*ci --

X-

Jr

&.

evld at a transparency) L
1 '''. _ _' . _ ___ __ __, Doy and Krumre7 U982 in'tMir, paradigm stress the fundameneal differ ces_

between the operation suppert ysteM and the decision SuppOrt system (See Figure 2).
In their fratheigoac the objeCt ve of an MIS 4s to convert-voluminous raw data into m'y

,.-useful inforaia4p2Lfpr management decision,4akink. _Integiation of the operation ;

Support and' fun- systems into onetOons(ofidated bUspess mad, agemept system. 'pro-
-Yides._the mechanism 1:117.twhi ph raper receiyea'InfOritiatiOn to ClndUCt'analysisapd

.-; to solve problems: (1). 21):.-7,-1V e that the paradigm includeppleanningri cpntrdI and
_____,,,, ,. . 404 I.

.- .mgasuremeq system. :as' an esSelltiaL_part : of the deCts ion suppor.a stem:
1?-

4 .-I- ..evet;_ -.0,_
._ ...:(Figurek 2/prpa te-dItt a transparency, 1,'; -,._- qi_24.,,

, ,..., .

_A _,'.:.1'.* ),_...1%._. ;''7.;:."..
,,.)

'4, In the patadl form4aie P: nis and Parlcer: 978 the' -titutihhel':
- research and plannipt.sUppotf , .a. p_ubsylk:al t'

5 Vciz,. ..,_

.. _ec!_Figure 3)

decision support , to the -colltinUoUlantiing a% tit iopAitrepparch _
..i.,

he .paradigm shows iiow'Oe -re4,53
:, _'.. _

-;:.0'oti.41,nf tie-F.` gosys eiRg.:1411 pro_,-

: II,

\,._, a. eds of, the uni erSi_yr.-..._Addity;:..t,ha.aia .model sug6-igt.ifi --;t he planting and
.7-4:-------; istitut ional, re earcliacilvities t :an be:signrticantiy;enhanc- .

...-
'a sum yetem

.1., which' -is rtWrating special (ore-.tiMeY- reiiorES '. uired.. The_ ext ',.
ist204 .omputeri d data batacs or a centkal MIS data base_

/ . ,

;ktides_.the:essertialli,i1
.

datt. or hese. ;reports.' A genera purpose report g`eftetati* eapability':can,be_ `'''N:
* createt, t_ support the institution's executive and : nistrative thahageo4t; by

nking all 0fthe-textstini_data_tmuks otq'Oe plannl -frd research sUbsOtei;
50) r.... 11

, .. f - ,
(Ft IF q r e 3 presented as a rapsparen. y

Jo, . ..11,,

(4. redir
eve the operational

-yseAm. de

Mcipnis and Parlor (1978) formulated:the, spespecie, 1W g
'planning and resiarci A mbsystes. 04;146S6 rqUireme
'tions and thi rePort production CapatilitieS of the'

!...(Figure 4 presented as _a

4
transparency)

v .

conceptualizar on of OlaniS and 'Pa t, 0978) .was epploy
fp _Title'

_just ifVST.
ing and in the timate development Of Ws Plan7..

R .

-1\77S- "esearc st . :

x.,..

.11
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.

:2,1P GY/APP

wasTH4 case s dy Method .was seected'ain OtOer td pr

i

k
hnalysikto ilium atet'e4proce'sS'by which GSU doyelope -its,k_:

4Pk_tion.al Re)sea stibSys't used4tc*rell

was employed n support. ngAnd impovitg- IA prIssgf decisio
estheallocation ote nsttRon ekroux'ees.' : .., t

_
P -

-4

14:'

tletaii a

and.Thsti

g4hespeq

The case,- I presented,. 4s othing MOINtihan a destr tiorf vcif,,a in-

ttutienal_OttibleM, AldWever, th- thorbeligUes_that.this case-can serve as a

eful teaching and lea n g,OkVid iin that it'eVidenCeS how theoret,j.cai arAp.,:con,

OtUal ftatoWorkS-cam- 44-17.1ed-tio an actual p'ttiblem 64pituatNn;

:

41SCUOION
,

'WA-60 :GS4 imPleent its.planning process on September 1, 1980,!-(grocess
,

.

W4--'hdt. S Ap-reed by a rV4pable and ComptehenSiVe data base. GSU's e :c tives an

ati(IsCr s were, con inced by thiz-efkUtiVetDirector of Planning a: nstitp-

1 Res ty.0 cu ent-anA reli*Finformation was a basic ingte ient-fbt

tive-dec'siop;Makgn inthe:ipli-&-eptiatIon of a strategic. plan And in toe

aeveXution of- tdqm he':-jtrateg7;;4-planqing and'bfidgeting process. _.Moreover

the adtinistra on .-: ma aware ,o ); e need to develop i.system7f-er co)1kC*ng=5r-

and assiGi'latin a -thatAt4-=- -V-1'.raity could make expeditiousresp"Oftes to
requests of ex ,4:rt- leS-for i fOrmatlonAott A.rograms-and bOetatf6ns: tor

g.:7 1,
rates and

1.4----: 4. r? 7:
,

Reed dg that the qdtlity-of'pl,enningICOUld not um.%istently arise above

the -clualiof T-formation onlihich it was b&Stilit t.he,univArsity toeU some necessary

'.- Steps. to impro e:the plannippkptiOlngy at ipst.e5iion: lis ed here, . "plan- .,

+,- nia' linblogy,tefers to thelfRIbtatitintiwy ms kgpitutiogal A noninati-t'-.

'1'.. tNi:onal, a bases) Ah%letaip40,cessifkg systems/manUal 'and semi a omated'aS: 11
-!-.

as compute ardwar*OdSoftware)and the analysis and tedeareCiechniqqes th
__/-N,

. t

serge- the.pl nnitig 11101ctiO ---"'-'(Perso" .:, p. 116)
,-.-' -:-..)

, -i,v

OF 4niT ortant site_'' in imptou G-SIPR nning;-teclinolOgy:wa
-.,, 0

of:.-a?P g and I Utional R.-s--.?ch4P Stem: Durig tllit-su
,_

.ExFeUtiVit D rector $o 1 n and Instieut Ir..Reteatch decid that the,co'
,

tUal ftamewark of *cM 'rker (1978) Vd!ded ari excellen basis fel." d

sigko ubsystem. Al ti,detided. t the subsystem wouldhsve ell ,pri.-7.

co ° -nts - °(0. GRIDS 'ling InsCeutiaiial Data SysteM1- (2)'Sibula'tionand'-. I.
_. .

-,a del anda'p) ft..gfmen : poiting.Systemeassure success in mr

Veltipi ystetil;fla desif pi; ..um w atefullyptepaiI wAph the assistance.
_____

Of -an:ext opaultaRt- The Igh.da . e t 4# pIeted- tiring the-.inonth of

St ember, and it_ aighttitie the 68-iA-a ysrem fapabili4ies. The Zesigt .

docu-

me t included de -ailed distuaSions of t d a base s_ructure, the extractiorrAnd

report generation proc dures and.the-Aecessa steps 'Ea implement.1 subsystem. ,-,0

^
a a

Five importalkp iples titi edAo :.4061k fIeM ation of the

1-- 17E-p4Olimmalill

. :

-
a



,,i; ..1 Ear s- The system development
a y that -tangible-system outputs are

-
r.),J7----- in the first ear;

- As:ehe system is being developed, managers
ently' he sim le appkoech;. To theextentf
e ahievedilkhe chances of realizing a
rease.

The sim
Should fel,
that siAr

7_ successful
.

cit
eystelp

old be organized im Such
produced early. preferably

=e11.6
e

,
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big .-; An organization should not expect to-
system cA the first go-round: 1 The systaM 4-_m4
rative tttncess, in which the-Ire:Tilts ofex7'1,44
On to improve the capability nd;respqp-.

the,

n
uil
sy stem

nrificat necessary to
s and pr. Mulgate them to all -pot IJJurces of data fbr
nformation system. Also vital, i 'review of historicel-

determine how it can he. incorpdrittd into the ififormation
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(5) Tenure
(6) Resource Requirement 4
(7) Unuplicated_Read &aunt Enrollment
(8) Salary Planning
(9) Student Information

_ (10) AraductivitY Indices

I. is important to point, out that these yodels were initially:developed on a,,f
44 TRS-80 microprocessor and laterefined and s red in the memoryAPthe PDP 1L/70. -,

-;.-

The simulation and 'forecasting mode were employed at Grambling State
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&
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fiCility:utiliiati'an and_revenues:an enditures. The Apcastng:models ranged
from simple, linear trend projections to more sophisticated, multivariate anaIyaes;
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....." jand/or stability of results t* changes in .hypothesized inputs.
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This,paper describes an ISIS; how dat'a/are_put into

it, and how data: are extracted from it for , purpose's of

institutional research, The structure of the Ctiginal

ISIS.filesthe extract files; and theS44PSS SPSS files is

presented and the methods used fdr transferring-data-''

from one file to another are outlines. The'methods

used to develdp and maintain the files- in an interactive

CMS computer environment are also given; Finally; the

methods used tO analyze the data using SPSS arepresented.
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Extracting _Data From
Integrated Student Information Systems

Introduction

.
TWO.years:ago,weat Trinity ,University im emehted

an integrated_ student information system (ISIS): Figure 1

is a graphic representation of the-way in which students
are proces4d as they enter and progress through our insti7
tutiono ; All of our data are maintained in out IBM 370 -3031

Computer. Each of the academic offices on campUS.Cdntains:
OOmputer terminals which permit RerSehSWho.61ork there'to
access the database and to update otpodify selected data _

eleMehtS in the database. Whew} a prosOectvestudeht_
applies for admission; a filefor thits individual is "opened"
in the system and all_of the application data are entered.

,Later when the individual enrolls; he /she- processes_
the Offides on campus: The file which wase"opened* in the
admissions office is available for expansibh to the personnel
in each of the other offices. AS a student is processed
through each office (registered, billed; housed, etc)ihiS/
her data are=entered into a single =stet file. CehdUcting
institutional research from.this database, where all of the
data on students are held in -the Sate place; 'is far different

from conducting_ institutional research using a number_;Of

different data fileswhicli.traditionally aresepatately
maintained in a number of different- offices. In our ISIS;

the data for each _student are loaded in the master &le.
The subsections of thewmaster_file for each student are
cross- referenced. This arrangement makes it 45 refatively
-simple process to acquire data needed to COnduct.institu-
tional research.

Data and File-truature

To understand how institutional research can be con-
ducted using an ISIS, one must first understand whiCh data
.elements are input,_ how the data are maintained, and how
the files are structured. There ar-e'apptoximately 1500
variable's in ourISI8. Many of the variables can have two
or more entries for a given student; 'faculty membet, or
class. As a,result; two students.-faculty members;
classes Seldom have, the same numbet-tit'Variables in-their
files.

.The data are\inputito the ISIS thjough 65 onl.ine
terminal; screens nto 54 separ4teUbfiles (See Figure'

e- t
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addition'i some variables_are maintained:by the system
and others_ are_ maintained through the use of batch programs
Whi-ch "roll" the data into particular fields.: For_exaMple;
astudenta' date of__birth_would_be inpUt on_an on -line'
basis. through a terminal; a bill for'room;_board;and tui-
tion would be system - maintained on an on-line basis and auto-

11-m&tica y calpUlated; and the number of credit hours_gener:
ated by. a arofessor in-a given course-on the census day bf
a .semeser is maintained through a batch program which
calqQ1ates_the correct_value and "rolls" it into the
system.= The batch or "roll" programs are ones which
are rulTt'at specific times during a semestex to updato.
.fileS which must all be updated at the same time in a
semester or academic 'year.

The\ISIS contains all student academic and personal
data; all faculty data which deal with courses and teach-
-ing, all course data which dealwithstudents; faculty;
ClaS8 meeting times, class meeting enrollment;_build-

, ings; the University calendar; catalog; and class schedules.

The majority of the ISIS files are BDAM (Basic Data
ACE-OSS Meth0d) files. Several,of the files are VSAM (Virtual
System Acicess Method) files. TOTAL is used to manage the
files in our ISIS.

Acc_e_s_sinData
,

It is a relatively simple -and straightforward process
to access data on an individual student:, facu4lty member, 4..

course; etc.-in our ISIS. If a person has thbprOper-phat.sswords;
he can sign on to the system at a terminal; and by uving
the appropriate codes he can call up the-data that he wants
on one or more terminal screens. If a_ printed copy of the
information on a screen_isrequired, there are several
sites_on Campus where the information that has bean
brbUght up on a semen can be printed;

Along with the -on -line programs Which are used to
ecter_and retrieve data 7forindividual students; there are
A series of- batch programs which are used -to develop stan-
dardreports. These reports_are_those which are periodically
required by the individusls in the different offices on campus.
The batch:programs which prepare these reports were developed
at the time our ISIS was designed and installed. The td-pdtt

)

which t ese batch prdgrams develop are similar tothoPones
which b siness and acadcMic offices on campuses commonly use
ghe bat h programs which prepare the reports are very_func-
tionaI for their intended use; but they are not very flexible

.t
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and do not producle data in a form which is' useful for inSti-.
tutkonal_research' purposes. Also, 'the batch programs do not:. i
permit the development of ad-hoc reports which are Cften4peeded.

While the accessing of data in ISIS for a particular.
.observation is relativel7 simple;:obtaining_Aggreg4ted data=
is a very: difficult and complex task. When we purchased the N4.-----s

license tb use TOT -.
rw

as our database manager, we had an ..
1,1%.

opportunity to.pu- ch se the licee to a second portion of
TOTAU...whicft woul have permitted us to access and aggregate
data directly from the_files-, ,This second option costs approx
imately $40,000.00, and we'decided not to Purchase the license
for it.

Wei therefor'e, designed an -developed ithee programs

R?
to extract'the;data from the ISIS, to conduct stitUtional
research qnd to develop ad-.hoc reports. The,,,4i st program
extracts data fitorri the ISISon prospectiVe students and /or
persons who made. application fo dmission (Prospect/A plicant
Extrayt)',. The second program e'sinhects data on graduat and/or
undergraduate students who are enrolled (Enrolled Stu nt
Extract); The third prograw extracts data for all_of he
courses taught ili;a semester (Course/Faculty Load EXtt et).

An Outline of the content of the Enrolled Student
ks contained in Tabfer'3; .

There are_ eight major divisions of
the content of this_extract. The first, or personal informa-
tion portion, contains information on the sex; age, ethnicity,
religion, etc. of each student. The second; or demographic
portion of the extract; contains information about each stu-
dent's parents and their bccupations. Also, this section
contains each student's complete home addresg as well as
his/her address while enrolled at school;

The thirdf,. or academic histbry portion of the extract,
contains inrormation as to which high school the student
attended,. his high school grade-point average (GPM, and
his/her. high School rank: For- students who areitrahsfer
students the college.previouslY atkended, the GPA obtained at
that college, and the number of credit hours obtained are
also contained in the extract;

The fourth, or academic aptitude PCrton f the extract,.
contains the standardaptitude and/or achievement scot' s of
each ptudent. The ISIS itself permits the -entry of any.nurilber
of each of the types_of standardscbres and suBtest scores.
In instances in which a.studenv-has taken a. particular test
more than once, the extract, program uses the higOest score
which the student has tver obtained on that'test.i;

Ektract

-5 -
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Credit hours

Type tlecturei etc)

Level (Graduate /undergraduate)
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Credit *its-generated

Meeting day'§'

Meeti'nd hours
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The, fifth, or recruiting activity portion of the extract,
contains intormation on the number of times a student anti

_ _

recruiter interacted; who the recruiter was the types of
Information and /or materials which w_qA given to a student,..i
and thc_dates that the student and recruiter interacted,_:
BaSiCally, the entire recruiting- history of a student can
be reconstructed from the;data contained an the extract;

In many ways, the sixth, orAacademic_portioA of the
extraCt, is the most important. ThiS.,portion of;the extract..
contains the date which a student's'application was received,
the.term which he/she entered college, the_MajonWhich the
student thought he would pursue when he made applicationfor
adMiSSien, the-actual or the declared major of 'ttudy; crbdit
hours attempted; credit hours completed, advance:placement
credit: hours, credit hours obtained by examination,' transfer
credathours, degrees received,_and the numberofcredithours'
WhiCh.a student - has registered for ancach semester of atten-
dance:. Those last data elements (registered credit hours for
eacia s.dlnester) have proven to be extremely 'useful in conduc-
ting institutional 'r.(2search studies. It iS-:through the use

hOftheS0 values at full and part-time students are iden-
eitid; that ffu time eguivalent.students are_calculated,
that a "headCoun is obtained, that. the fullAime equi-
valent-of part-tim -studenti isobtained, thatstUdents who
"Sit bUt"a SeffieSte are identified, that students who do
and do not piereqist r for a semester are identified, and
that students who pi,rManehtly drop out of school are identi
fied.

The seVenth, or financial awards portion of the' extract,
contains grants and scholarship 'information on each student._
At Trinity,:as atmost schools, a student may receive a grant
or scholarship from one or more of se,veral different funding
sources. The ISIS is capable'of accounting for as many
different grants and/or scholarships as a student may be
given. Since theeRtradt.iis an_abbreviated version of the
ISIS, not all of the information contained in the ISIS can
be incorporated into -the extract. We have found:that by
including the first five funding sources for each student;
we havecomplete data on approximately 98 percent of studentS.
We feel that the trade-off of space conserved in not including
a sixth;cor seventh funding source.for'each student is worth.
not having_completelnformation in the extract on two percent
Of the students. There are three pieces of information asso-'
canted with each source of funding. The first is the identifi-
,Cation number of the source of funding. The second is the

-7-
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statUS:of the award (offered to the student, accepted by the
student, rejected by the student, disbursed to the student;
cancelled).. The third is_ the number of dollars 'awarded tp
the_ student from_the funding source. To reduce the total
number of data elements which must be used in any-analysis;
the first two data elements (identification numeer and status)
are formatted into_a single data element. The first three
digits of the :neW format account for the funding source and
the last two digits indicate'the status of that funding, source
for a student; Using this formatting approach has reduced the
number of data elements in_this portion of_the extract from_
fifteen to ten, and has made analyses of the data much simpler
without losing any of the information contained in the original
data;

The eighth, or business office activities portion of the-
extract, contains information about each student's transactions
at the business "o"rtTees When our ISIS was developed, a_unique
set of receipting codes was developed._ Each time a student
completes a financial transaction in the business office, a
receipt code is entered into the ISIS along with the dollar
amount of the transaction; From an institutional research
point of view; the transaction code is just as important as
the dollar amount.- Examples of several of. the more frequently
used transaction codes are: RDEP or room deposit; DDDP or
dorm' damage deposit; and "MEP or tuition deposit. Along with
the transaction code; there isa-one-digit numeric code-which
is 'affixed to the end of each of these codes'to indicate whether
a student is making a payment to the institution or whether the
institution is refunding the money to the. student.- The,
extract contains the first five transaction codes for each
student in each semester: Using the first five codes permits
an analysis of the business office information for all stu-
dents through the first month_ of each semester and for 95
percent of the students for the entire semester. That is,
as the semester progresses, approximately 5 percent of the
enrolled students have more than five business office transac-
tions. In this cas as it was with financial, awards, the
conservation.of space in-the extract using this approach is
worth not hay.ing:sOm .pfLtfleinformation available for analysis.

Each student's personal,:demographic, academic history,.
academic aptitude, and recruiting activity data are input to
ISIS at the time he/sheenters Trinity; _Very few_ changes are
made to these data after they are entered. For the other
data elements,.however, new data are entered as they become
available; Housing, academic; and-the business office data
are all maintained .on a semester basis.

/3"
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A person is considered to be_a prospective student if
he/she sends a_letter of_inguiryto us or if he/she fills out
an inquiry cardand sends it to us rqquesting information' about

o ur institution As 1we.-.typicallyresult.of the inquiry, we.-.typically
obtain so.,,; demographic* academic, and/or aptitude
information_on a person whom we consider to be a prospective

student. This information is usually self-reported, and i8_
recognized asbekng self-reported and being subject to error

and/dr A rkrsonwho is classified_as an applicant is
one_who_has completed an application tom; has paid an appli-
d atien fee (or had it waived), and has had official copies
Of materials forwarded to us. The data in the records of a
student applicant are -much more complete and reliable 'than

the data in the records of a prospective student.
0

The data in the Prospect'/Applicant Extract is identical
to the data contained in the first fiVe portions of the
EnrolFed'Student Extract. Much of the computer program: -which
is used for the firSt five portions of the Enrolled StUdeht
E'ttract is also used in:the Prospect/Applicant Exttac The

use of essentially the -same COBOL code in two different pro-
graMs facilitated the development of these two programs.

The content and format of -the EnrolledStudent and Prospect/
Applicant Extracts are much differentfrom those of the Course/;

Faculty Load Extra-et. The first two extracts produce a data

matrix with rows wpich represent students (enrolled, applicant;
or prospective) and columns which represent variablesb; The
Course/Faculty Load Extract produces a data matrix with -rows
which represent courses (or sections of courses) aryl columns

which represent variables:'
_

The_CoUrse/Faculty Load Extract contains two major parts
(see Table 4). The first, or instructor information/part,
c4ontains the information about -the person(s) responsible for
teaching the course. This includes the instructor's name, and

his/her home department,Land division; The- second, or'coUrse
information part of.the extract, contains identification
information about the course, thedepartMentoffering the:
course, enrollment in the course (Section), where the course
meets, anti when the course meets;

..The three extract programs were written in COBOL by a
competentjexperlence'dcomppter programmer: The programs
were not- an easy programming" taSkEach_program.00npprox-
iMately wto'weeks to write'. The MaindiffiCUlty_ih w-,ting
the ;extract programs was not in the development of the code

nni
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itsfflfi_but in determining which data eleMents were required,
which file a desired element was locatdd in, and in developing -/-

the link-paths needed to be able to access the data. t

The validation_ of_the extract programs and the dat4which
they extract from the ISIS database is an important. and time-
consuming part of the process of developing an institutional
research database; Fortunately, we maintain a test system
with a test databdie which contains_about five percent as much
data as does Our_"live" lysteM,..-. Initially, the extract programs
were run` -using the test database as the files fr m which to
extract data; The data which were extrac ed fr the test data
files_were then compared to the known cont nt o -these files.
Finally, the extract programs were run Using the "live" data-
base files. The results of these runs were spot-checked and
the number of records. extracted were compared to the_number of
records which several of the batch programs indicated were
present within the system.

Using Extract Programs
.11

Once the extract programs were developed and validatedi,_
a schedule was developed for_their use. The- Course /Faculty
Load_Extract extracts data which is generated in ISIS by a
batch program which "rolls" census day (12th class day)
enrollment data into particular data elements; The extract.
is, therefore, scheduled to be run the day following the "roll".
This extract is designed to be run for a_designated semester.
When the program is submitted, it extract's data for the semester
which is. designated on the:control card for the program. _Our
ISIS is designed sothat historical data can be kept in the
database. We are now in our eighth semester of the use. of our
ISIS and the Course/Faculty Load Extract Program can be used
to extract data for the current or any of the previous -seven
semesters. A copy of the Course/Faculty Load Extract data for
each of the eight semesters is now kept in our vault. Should
we now decide,to go back into our ISIS to extract the data
using a different approach, we could.

The Prospect/Applicant Extract is run several times each
semester to extract data on prospective students; Trinity
University is -an institution which is very interested in tracking

. the receipt of applications -and the quality of the persons
who make application. For 40 weeks of each year the Prospect/
Applicant Extract is run to extract data on applicants. The
extract is run at the close of the work day each Friday, and
the data on the quality and the number' of applicants is published
o Monday;

-10-
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The Prospett/Applicant Extract program is a flexibl4
one. The program permits data to_be extracted for graduate
and/or undergraduate students. AlSO, the program is designed
to extract data;lor those persons who have applied for admis-
sion in one or any of a number of semesters. This program
can be used to extract data on persons:whoJlaVe applied for
admission in past semesters. The dapability_of being able
to extract-data from_the current and -om the past year(s)
provides a great deal of research capability:

The Enrolled Student ExtractLhrogram is,just_as flexible
as are the other two_extraCt pi-0413E8. This program will
permit data to be extracted for graduate and/or undergraduate
students who are/were enrolled in any semester,. Also, the
number of credit hours for which a StUdentwas/is/will.be
(preregistered) regi8tered can be determined; At present, we
can only extract regist4Ad credit hours for nine_semesters
(8 past; 1 future) because that is all we presently__have_in
our system; The_extract program is designed wso that it will
eventually be able to retrieve data for up to 20 semesters
for each student. )

When data are extracted for semesters prior to the current
one; the cumulative data elements in the extract reflect values
for the current semester and not for the_semester for ,which

the data are'extracted. Most of these differences can be
adjusted by subtractien prior to an analysis of the data.

The three extract.programs provide_a great deal of
research power to an investigator. With the structure of
the ISIS, the_researcher no longer needs to go from office
to office gathering dati4 but can; instead, obtain_integrated
data from .a single souk-Ce. Alsoi the data haVe already been
validated by the individuals who Out it into the system;
Finally, longitudinal data are readily available and easily
obtained.

Using the Extracted. Data

Each of the extract programs produces a magnetic tape_
which contains the data that .were extracted; Before-begin.,
ning t1-4 data analysis, the person responsible for conduc-
ting institutional research must understand the data. that

he/she'has on the magnetic tape. The data produced by each
of the extracts can be viewed as being a series of rows and
columns. TheS0 rows and columns constitute a data matrix.

For two of the extracts the matrices have rows which represent
students for prospectiv students), and columns which represent
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variables; In analyzing the data; an investigator examines one
or more of_the variables (columns) for all or for some subset
of the students (rows). This means_that,an investigator must
have a computer_which will permit\him/her_to examine variables
and to select all or some subset of the students. To "examine"
variables implies the use of one Or\more 9f several investiga-_
ti4e._techniques. Firsto examination'may_involve simply describing
the. distribution of responses on a particular variable. This
could be as simple as:calculating'the\measures of oentral tendency
and dispersio and producing a simple \hiStogram. _Second, exami-
nation may invoke producing_a cross-tabulation of two or more
variables, producing a breakdown of one\variable given, one or
more other variables; or producing'a coefficient which indicates

' the_strength or the amount of relationsh±p between two or more
variables.

The process of examining variables is typically done in
*combination with choosing some subset ofizth students on whom
the data were gathered. Foreaysampre, aninvestigator might
be interested in comparing the ecademic-perfomance and:apti-
tude of ifiaIe and female.students. To do thie/she could
select tO compare the GPA_and SAT sooresof th male and .'

female students. To Complete the analysis, the investigator
needs to be'able to select out the scores of all the male
students and to do the necessary calculations on their vari-.

Utables (scores). Once this is completed, .he/she_m st then do
the same thing for the scores of the female studen s. It is
combinations of these selection and analysis processes that
an institutional researcher carries out as he/she does his/her
work.

Conceptualizing a set of data as a matrix can facilitate
the process of conducting research since -this is_the. Way in
which most computer:programs carry out their work. To date,
there are no small (Micro) computers which are capable of
analyzing in a reasonable amount of time the data- produced by
the extract program, A large. main frame islherefore required
to read the tape and analyze the. data,

_ Th,ereare a number of commercially available softwarVe
packages which can be used to analyze data on a large:main
frame. The two most popular ones are SPSS and SAS. Neither
of these statistical packages is very "user friendly"; but
both of them contain commands whichlare very "powerful-. Power
in this instance means thatthere are statements or commands -

in each of these statistiqal packages that an investigator can
use which make the computdr do a lot of work for him/her and
do not require that -the investigator do a great deal of work
or have a great deal of knowledge of computers to order to
get the computer to accomplish the work.

=12-=?
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Using SPSS--an_investigator can use one or_ more SELECT IF .

statements to'identify and select almost any subsetofastudent
body; These statements are very easy to learft'and to-ute;

Once the subset of the student- body is identified'and selected_
using _SELECT IF statements, then statements such as FREQUENCIES;
CROSSTABS; BREAKDOWN; CORRELATIO; etc can be used tk analyze

the data An institutional reseacher who is new to.computers.'
may need some assistance in formatting data obtained_by an
extract prograM and in the initial preparation of a.data_deck.
However; after having obtained some initial assistance, there
is no reason why he/she cannAt.be-;ponducting analyses'on-his/her
own in a few days. 0 7

It is difficult to envision an effective dfrectorof
.instxtutional_researth who dbeS not have afirse-, hand knowledge

of- the data whith are collected on a .campus;:how_the data are
collected; how the data are formatted; and how_the data carebe

analyzed; Even if_this individual dbes not conduct his/her own
analyses; he should haVe a knwledge of the characteristicsjof
the data in order to effectively direct those individuals who
do the work for him/her; As extracted data becOme;_more common;
computer systems become more available, andinstitutional
researchers become_Mbre knowledgeable; institutional, researchers
will be able to make even larger contributions to the adminis-
tration of their institutions.

4
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ABSTRACT
V

HowsdcTesan_institution recover from etheshock of losing itS_Inferthe-
grtion System_yendeil_ Should there be a period of mourning before a decision
is Made to "go it alone" or seek a new partner? What about the children
(Users)_ who have grown dependent upon both partners; how does one_prepare
them for'thechanges which are certain to occur? Institutions Which haVe

ges.

built their Mahagement_In rmation Systems around turnkey packages should
be prepared for possible cha an the client/vendor relationship. The

vendor could literally, go out of business or the vendor could be acquired.
Changes in vendor management will affect your institution. Do you have to
lose Control wheriyou acquire a turnkey package? What legal advice srld
you .seek and AetT,

The iiresentationwilichronicle the_events associated with the
,demise of a_softwarefirm (AXXESS, Inc:) which supplied a software package
toinatitutiona/of higher education: Some of the topics' addressed include:

1. What crises_presented themselves?
-2. What were the legal ramifications? Were there differences in

institutional interpretation?
3., How did the yarious institutions react to the situation;

" individually and .40 a group?
4, ,4Howilid the-various events impact colidge operations?
-5. -'What ,was4the role of third parties?
ft; What were the interests of other_hardware and software vendors?
7. What_was_learned that might beof some assistance to other

institutions who are currently utilizing third party software
or are coneempIatingacquiring such software?

Some important considerations inclUde:

a; .contents of contracts a d the existence of multiple
versionsi

b. software escrow-And user itespdOnsibility for acquiring
current 'versions of software;

c. documentatiOn and training, _ _

d. deVelopinga_Communications network (oral and written);
e. theLiMpact of court deliberations on:Ilopllege .operations

at different pOints of time;
f; liability for prior licensing agreements, anci_
g. the realities of exchanging and:developing software.
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"I hate to be the bearer of bad news, but have you heard that AXXESS
Information Systems has closed its;doors?"i: These words shocked MIS Direc-_
tors at twenty-nine institutions_on_or about April -28, 1983. Same received
word_ from_ other users; some heard the news ftom software vendors Who com-
peted with AXXESS, none heard from AXXESS. A-few teceived:word through the
grapevine from AXXESS employees; Over thepext several days Varying degrees
of panic began to set in. A few institutions had_installed alL;of_the AIMS
software package; most were in_varioUS stages Ofinstallationranging from
receipt Ofotapea to several modules in place. AXXESS had contracts with
the institutions to provide software; installation, user and administratiVe
training andi_tk: most institutions, the hardware and op_ ting system. The

"womb to_Eomb" turnkey_package_philoSOPhY, had been bough into by these
institutions and now they faced a different "tomb."

The death or demise of_a software'endor brings no small amount Of
anxiety into the_heartof an institution Whith has decided to control its
floW of information with a turnkey package; Most institutions decided to
go with a turnkey package for similar reasons. Some common considerations

include:

1. An ability to achieve performance in a timely and cost
effitient manner.

2. The sharing of overhead With other similar institutions
in designifig, building and maintaining a software package.

3. An ability to meet 90% of the information needs for much
less cost than Mould be required to "do it alone.."
(Some refer to this concept as the "90/10 Rule; '90% of

need foi=410% cost.).

4. The ability to achieve superior design by utiIi4ing the
Services of many professionals who have done the anaksis
and desigrf based on the functional needs of_an institu-
tion; not on the political and personnel whims of the
institution.

S. The sharing of future_enhancements of the package with
other institutions. (Enhancements may include those__
changes which are required by changes in laws, regular
tions or changes in the hardware or operating system.)

6. An ability toShate.ideAS and training with other users.
(Usually this takes the form of a strong, user group.)

ThF.users of the AIMS package (AIMS is the name of the turnkey
package sold by AXXESS) had formed a user group and had already held _

Sevettil meetings prior" to the demise of AXXESS. This group -(AUG) moved

quickly to comfort and inform users. A meeting was called for users to
gather at -Bank Street College in NeW YOrk City Oh May 3 & 4; 1983; The

purpose of this meeting was to pool information and ideas.

3 07
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The Bank Street meeting began with fears_and concerns being expressed;
Represgptatives from the institutions had many_"hidden agendas" that they
wished lo pursue. As the meeting moved forward,'these items of concern
came to the table of discussion; The following list characterizes those
concerns voiced at the meeting:

Legal ConcernS

1. What really is the status of AXXESS; hasbaaruptcy been
filedf if so, under which chapter of the Yegulations?._

2. What is the lual_§.tatus 41tIMS; who owns it?

3. Who are the principle characters from the bank, investors,
owners?

. What are the user implications? What do we owe, to whom?
Can. we continued to use the 'software; did we reatly. buy a
perpetual license?

5. Who owns the client unique modifications, the institution
or AXXESS?

6; Can we share information about the software with each
other? %-

Software Concerns

What-bugs-are-common to-all users:(current-and future)?

2.. What cliorit unique modifications exist?

3. What is the current status of AIMS Revision 2.14 3.0?

4. What is' the current status of AIMS and its ability to run
on the most, current revision of the operating system?

5. What is the status of future product design proposals?

After many hours of conversation (in some cases simply the venting
of feelings), the following outcomes Were established:

1; The users' group, AUG, would organize more formally with the
following officers elected:

President: John Sutton; St; Norbert's College
Vice President: .Carol LennoxiMills College.
Secretary: Michael Zastrocky, Regis College
Treasurer: Charles .Jackson, Hampshire College

3



The officers were also organized_as an executive

committee to make short-term deciSiOnS fibtthe_

group and to communicate information to all users.

2. A pool of money would be established from an ewer-

getty dues supplement to hire legal counsel and a

technical consultant. t _*

3. Support alternatives ranging from groups of_ex-AXXESS
etployees;4-to the users' group to other vendors were
listed and assigned to tetbetS for possible considera-

tion.

4. A meeting was pet for June 24-26 at Mills College.

It is important to note that twenty-four institutions sent forty-two

people to the Bank Street meeting.

The Executive Committee received
from the following institutions:

Rice University
Hampshire_College
Bates College___
Skidmore College
Drew University .
LaRoche College_
BankStreetC011ege
Bettley College:
University of St. Thomas
Davidson college
Morehead State University
Gettysburg College
Morningside:College
SWarthmore College

emergency funds (the additional dUeS)

Wellesley College
St; Norbert's College_
The Art_Institute of Chicago
COlUtbidCollege.
Cotnecticut College
Eckerd College
Mills College
Katherite Gibbs:School
Regis College
College of Insurance
Hawaii Loa College.
styt matn. College
Adelphi University

Mt. James Higgins was hired as legal counsel and Mr; Peter Oliva was

Iiired as a consultant to pull_tdgether information concerning resources

available (or potentially available) to AUG; Mr. Higginabegan_immediately

to assess the legal "what ifs;" His background as legal counsel for Drew

UniVetSity in their contract_ negotiations with AXXESS aIlowed;.him the oppor-

tunity to begin with a high degtee of background in the problem. Mr. Oliva

was hired to_assess what were the current strengths within the user group;

who from member institutions could serve as resources to other institutions.

Mt. Oliva's background as MIS Director at Drew University; as well as his

role in another users' group that experienced the demise of its vendor;

brought much needed background to AVG.

During the next severalffietthS legal information began to surface.,

AXXESS had indeed_been forced into chapter 7 of thebankruptcy_codeby

Jormer AXXESS employees' claims. Ownership issues began to. filter through



,

and information from the user community revealed much strength and many pdtsi-
ble opportunities for AUG.

The-June 24-26 meeting atlAilIS colleg as very different from the
Bank Street meeting- Confidence replaced fea and anger; creativity on
potential solutions to the problems abounded: -Legal counsel pr9vided
legal evaluation__ nd replaced MIS birectors who at Bank Streethad explored
legal_"What ifs." A true inventory ofUG was available and overall a tight
organization existed and provide4 an interesting aglanda. The following out7
comes were achieved at this meeting: '

1. Legal counsel provided an indepth assessment of what had
happened and what legal implications existed.

2. POtential external support groups made formalTresenra-
tions to the group.

3 A formal set of Bylaws was approved.

4 Workshops related to the Financial Aid; Fiscal and Student
Records modules were held.

5. A, game plan was outlined and4proved.

6; The Executive Committee
temporary officers of __a
formed in the event AUG
the software.

(officers) were appqnted as
for-profit corporation to be t7,

decided to attempt to purchase

7... Another meeting was set for fall, 1983.
. . .

.
During the next several months legal counsel and the Executive.Com-

mitten m via telephone links and in_person to review proposals
and explore the strategy of forming the for-profit corporation idea. .

i . _.

In.Jul :, 1983; ,Byytebeack, Inc; was formed as a' for - profit corpora-

tion /
to attem t to purchase the softWare as the final asset from ,the bank.

All AUG institutions were given the opportunity to Obrehase three shares Lf
-: stock in Byytebaack, Inc. The following institutions chose to do so: i

r
,

,

r

Adelphi University_
Art Institute of Chicago
Bates College
Bedtley College.
Etryil Mawr College
College of Insurance
Connecticut College
Davidson Co'l'lege

Drew Univeisity-
Eckerd College'
Gettysburg College
Hampshire College

Hawaii_ Loa__ College

Katherine _Gibbs School
Mills College
Morehead State_University

'Morningside College
Regis Educational Corp;
Rice University
St. Norbrt College

v.' Skidmore College
SwarthmorWollege
University of St. homes
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and-information from the user eoMmunity revealed muchfstrength and many- possi-

ble opportunities fiat AUG.

The June 24-26 meeting at Mills College was ve different from the

Bank Street meeting. Confidence replaced fear and ange -_creativity on

potential_solutiOnS to ttie problems abounded. Legal counsel provided

legal evaluation and replaced MIS Directors who at_Bank Street had explored

legal "what ifs;" -A true invdtttory- or AUG availablesaiidOVerall_a tight:

organization existed and provided an interesting agenda: The following out-

comes were,achieved at this meeting:
4 ; ''',_ .

1. Legal counsel. provided an indepth.a§sesesment.Of lAiatlihAd,

happebed ana what ltgal impliCations existed. _ ,-

. .
'.4 .

2

...,___ _

Peteittlal external support groups made T6rmal presenta-

tions lo the group.

.

A formalfset of Bylaws was:approved.-

Workshops. related to the-_Financial Aid,.Fiseal'and

Records modules wereheld.

5. A game playa c outlined and approved.

6.

_

The Executive ttaptnittee (officers) wete appointed

officers of a for7prof4:corporatfon_fo-be formed
AUG decided to attempt to- purchase tow software.

7; Wuntaler meeting was set for fall; 1983;

Miring the next several months legal counsel and the ExecU'tiVe Com-

mittee tetjroquently via telephone links and' luperson to review proposals

and explore the strategy of formingthe for-profit corporation idea.

tn.JUly, 1983; Byytebaark; Inc, was forMed_as_a Enr-profit corpora -

tion to'Attompt. to purchase the software as'the final asset from the bank.

All AUG InstitutiOAS were given the opportunity to purchase three shares of

stock In Byytebaark, Inc. The following institutions chose to AO se:

Student

in
temporary
the event

-

AdeZphi University_
Art Institute of Chieage
Bates college

A
Behtley College.'
Bryn Mawr College
Collage_or Inswilince
t;ennee t icut Cep ege-

DaVidspn,Colleg
D t4re University
Eck* College
CettySburg Cpllege
Hampshilv Cóltegc:

tOn August ;22, l983 Byytehaack successfully acquired the ownership 61

the_AlMS packageatid other software previounly_owned byAXXESS. A share-

Wan nc.heduljd foLSeptember, 198 in Chicago to elect a

Board oltlhOirectorn.atid_Corporate Officers. A.tentative agenda fer the

meeting ,waSantahliShed hyp.ho interim'hoard.

HawaliLoa CiAllege
Katherine Gibbs School
Mills Cellege .

MoreheaeState University
MornIngside College
ltegis Educational corp.
Rive university_
St.NorbertCollege
Skidmore College
Swarthmore College_
University of St. Thomas
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FollOwing the election of the members of the board in Chicago; the
Shareholders meeting was adjourned in order that the board might have,a,
meeting; elect officers; and proceed with the business at hand._ The board.
was convened_by_Chairman John - Sutton, the Director of Computer Services at
St. Norbert College. Officers that were elected at that meeting were the
Prosidont; Dr.Paul J; Plourde; Vice President for Information Services at
Bentley College; the Vice President; Dr, Scott A. Macbonald; Executive Vice
President at Drew University; th'e Secretary; Dr. Salvatore Ciolino, Associate
Dean of EdUcational Services at Gettysburg College; and the Treasurer, Kenneth

Smits; Controller at St; Norbert College;

The first_iter6ofbusiness after reconvening the shareholders was to
resolve any problems with the licensing agreement. The reason that this was
required was the legal action brought by Microdata which was based on the
Cact that AXXESS had not paid Microdata the license fee for some of the AIMS
users. The primary objective was to grant a blanket license to allshare-
holders;,to use and modify the software and documentation and to-sell or
exchange modifications made at a given institution with any other member of
ByyteBaack. Otherprovi_p_ions of the licensing agreement Were as follows:

t. Enter into cooperative efforts with other licensees to maintain,.
enhance or modify the software or,documentation;

In the event of equipment malfUnction, the software, could be used
on other equipment temporarily,

i. The right to copy for.archival purposes;

Holds Licensor harmless of,use by licensee which causes ByyteBaack
to payia -royal try to Microdata;

Disclai,ms any warranties on sortware or documentation, and

6; Specifies that neither the agreement; nor any of the_rights here-
under, shall be assigned, sublet, conveyed,.:o transferred by-
1iCenSee.

The next step was to identify tne short to mid-term objectives_that
thf -(ompany_wished to accomplish and these were fodder for considerable dis-
USion._ Whit. follows is a reasonable Approximation or the objectives that
we have Cocti,:ed on during .the past four' months:

1. or litmo;:t. (:oncern wa:: to complete the acquisition or the nortware
ti) ra :;orve any :aid all 1 i( 1:roblertin with M irrodata or other' _t hi rd

part 1

It wa:s (.rucial that we ,,acquire the physi(al taper and Innentoy

f
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-3: Since one or the prime objectives of incorporating:was_for all ,

shareholders to acquire the current version ofthe software; whiCh was
either under development or being_distributeOiby AXXESS when they went bank-
re., we viewed the distribution Or the. software as

4. We wanted 4,o create a central repoSit0.17Y for:the software on 'a
system in order that we might evaluate the 'different versions that either had
Seen released 6r were under development: The problem here is that there-were
:.ifferent versions distributed to different_users:and we felt it was important.
for the future portability and exchangeability.of.software that we attempt
develop a common version.

;

5; To this enci, we wanted toeither contract for develpment-QLhew
version of the software or deyNop.a consortium of current users who. would
devlHp various modules% c

f

,; We wanted to explore the possibility of passing thetitle",te the
softwarf:, or develop a working relation'Lhip with a third par'tyZfOr.'delopMent
and/or marketing.

We felt that. it was important to improve. t,he documentation that,
oxi:;ted,hd develop such things as installation guides ti-ia.t.cotildbe-utilized
by shareholders who wished to install some of th,enewoversions 'of' the software,

iS.Important to note at this juncture 'that One of.;tne provisions of the
'licent7ing agreement is that shareholders,mho had not contracted for spe Tit
modulen witti_AXXESS had now acquired alt modules by virtue of the licensi
agreement. Thus, we expected'a numb r of institutions to install modules t
they hrotol-pre had not utiri'4e.

1.-)11oWing.the Chicago meeting, we were wary of what, could have been a
natural letdownas one usually expects after attendinga national meeting or
,,onfer('nce ::;ikh an this CAUSE conference; but such was not to be the case.
Progrentowardn achieving our goals continued.evenr:tbough allOftheSe
effortswere. being conducted by volunteer officers-bf the corporation. The.
oneex.ception to this was ti-,)e cont.J.nuing relationship With the .attorney who
guided us ,through the incorporation and subsequent deliberations with a
number of companies with whom we have either.developed associations or were
trying: to re:olve licenning agreements.

_

t;

In order toimaintain the momentum of the Chicago meeting; we decided to
ii,Ave the Vir:ft official annual meeting of the corporation in Houston in

Nov!.mber. w(-,-A7f.ft that, this would give us a target to achieve our short-range
obwctiVes,andprovide an opportunity to reconvene and set some longeh term

.The repot to the shnreholders at this meeting was quite encour-
aging. i.inc e 1,4(7' did finali7.e the acquisition of the software and resolve the

Igreement with Micodata whiCti Will terminate In April of 1985;

The revi:;edjiconsing agreement, wa:rlzent out and wn8 signed by a

nurnh.r Mo:;t of the ones who had'not yet returned the agreement

7
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were available in the flesh to sigp the agreement_at the:Houston:meeting.
The software "' in the form of some g2 tapes acquired from theCrustee was trans-
ported from the bank to Drew University and subsequently to Bentley Gollege;
This allowed us -to create what is now called -the BYYTEBAAGK system, and would
provide a site for the developmental activities that were required,as a next
step.

At.the same time, negotiAtions were taking place and an agreement was
reachecriWith.The WatchungSoftware Group, Inc: This is a grow of technical
individuals who were former_AXXESS employees who incorporated to provide
L,IpporLfpriAIMS users. Their first task was to inventory the software and
identifywhich programs -(1)- did not compile, (b) had_bugs.in_them, (c) had
screen format errors, .(d) had report problems, and (e) needed cosmetic change.
We were also interested in the effort required to produce either a vanilla
version of the software or an upgraded version which WOuid include such items
as the multiple semester capability0,which was in the process of being
developed at AXXESS.

A preliminary report. of the findings of Watchung was presented-to -the
board at Houston and the board decided to proceed to the next step, which was
tO,Contract with Watchung to resolveall difficulties with the software short
of making the cosmetic changes; which-would be addressed later. Subsequently;
a contract was negotiated with Watchung to develop the vanilla version of the.
.software for; distribution to all licensees by April 1, 1984.

Negotiations were started with several firmS (among them several Big-8:
firms and a few software vendorsrto ascertain the level of- interest in either
developing and marketing or simply marketing. version of this :Software. TO
date, those negotiations have been most fruitTY1 and the board will convene
in early 1984 to make a determination as regards which of the companies we
wish to either work with or. wish to be associated with.

Since one of our concerns was documentation, a number of initiatives
Were taken to improve the state of the current documentation. A project was
started by Drew University to document the accounts__ payable system,_and thiS
was spearheaded by another former AXXESS employee, Dave Douglass.. The
resultant doumentatioff was acquired by ByyteBaack for distribution to its
shareholders. In additionj.ByyteBaack acquired the rights.to documentation
that was also prepared by Dave Douglass when he offered seminars for AIMS,
users during the summer of 1983. This is currently being upgraded and will
soon be_distributed to licensees.

It is significant that during this entire 'period the level of coopera-
tiob and exchange of ideas; docubentation and software amongst users of AIMS
has increased beyond that which existed when AXXESS was still functioning as
an organization. Ibis also:notable that the users group survived. as an
organization, as well as ByyteBaack, and had its bi-yearly meeting in Houston
in November, as well as the previous meeting in Oakland; and the next meeting
has been scheduled for Florida in May of 1984.
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This is not to suggest that the'AIMS users have proceeded into the
abyss without difficulty since a.number of problems have continued to plague

us; The most significant of these problems has,been the continued legal
hassles with the trustee since they haver seen fit to bring legal action .

against all users of 'AIMS for the accounts that were receivable at the time
Of AXXESS' demise.

other potential problem. . was acquiring suppOrt from knowledgeablen

individ ls who either worked for AXXESS or had developed sufficient:knowledge
of the system ti assist users; This has been partially .resolved by the
establishment of several small; companies and the redirection of certain other
companies who have been of,soMe asSistance to the users. Some of these firms
include Archon Computer Solutions, The Computer Assistant Group, Information
Solutions, and The Watchung Software Group:

Similarly, ByyteBaack has continued to have legal confrontations with.
companies who purport to market an AIMS lookalike system. This has been
offset by the good fortune of having also acquired a nuTber of financial and
distribution oriented packages which industrial firms seem bent on acquiring;
Thus, we proceed into the future recognizing full well that we will have to
develop a corporate game-plan which, undoubtedly; will include hiring_a full-
time executive director to act as an intermediary between the shareholders
and whichever-company is licensed to develop and/or market the software.'

From all of this-, what should a college or university that is contem7
plating acquiring such software learn from the experience of the AIMS users?-

First ,and foremost is the t that this comedy of errors reinforces

the need to thoroughly research e viability ofthe-ccimpany that is providing

the,s9ftware. A_point which surfaces and one which few of us were aware of is
the necessity 0ascertain what prior claims exist on the software; This is

the-equivalent.bf a title search.

A related legal issue is the necessity to, negotiate an iron-clad eon-
.

tract, There were as' -many different contracts as there were colleges utiliz

ing the system and, for the most part, noneef these were satisfactory.

Of equalimpOrtance are the questions of the status of the documentation

of the systqm and the ability of individuali (technical writers) who are not

familiar With the system todocument the sysem...A corollary to this question
is whether the documentation and the software is stored in escrow by the vendor

by people who have acquired licenses_ in_ the event that the company should-fail;

The unavailability of a system flowchart that shows the interrelationships of

the various modules and their correSponding files continues to 14a)34-06
Users of AIMS. Aithough we are curreptly.-:making_Progress.:to-rdeolving the:.
issue; the aVatlabliity Ofia:systeM.Made, tojaeilitete user comprehension

should be central to any software evaluation.

Another technical and equally important question is the composition
and source of the software and tools that were utilized to create the system;
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There are a number of companies currently marketing software where they have
Modified the operating system or where they have used a hybrid language, and
the latter was certainly the case with the AIMS system;

The cornerstone of the system relies on the use df Information Which
is a derivation of the Pick system and software, and this was previously
supplied by dealers of Prime hardware; Of more import was the fact that
Prime was not providing support for this set of tools and the system had been
developed by a company called Devcom, Inc. Fortunately for the AIMS users;
the Information system was acquired by Prime during 1982 from Devcom and the
documentation and support for this system; which is the underlying structure of
AIMS, is now a concern of Prime.. This has helped immeasurably and haS been-'a .

vital factor in the ability of the users to survive during this period:

As regards the'application modules, it seems clear from our ekperience'
that the users have a responsibility to influence if not control the_direction
Of the development of mOdules and the issuance of new releases. ARRESS modi-
fied the system at will and issued new releases without insuring.that all
users ,had.copies. Furthermore, there were numerous different versions extant
at any given time which will complicate the goal of getting current users con-
verted to a vanilla version. From our perspective, this requires that people
evaluating software examine the enhance procedure carefully, whether'it is
for a change approved by the users group or a change for an indiv ual institu-
tion. The question is who and how will the many different vers ons of software
bb managed;

A final note is that this whole scenario stresses the-importeof'the.
users group. Even if one cannot get together to do legal battle against
company or a trustee, certainly there merit in coming together to sharw
ideas and cooperate, and it was good fortune that the users group was, indeed;
functioning as well as it was when.the death knell of AXXESS occurred.
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A Distributed
RESOURCE MANAGE ENTELRESEAReH_INFORMATION SYSTEM

for Student Service

Greg. Fawcett
Director of Program Analysis

University ofMichigan
Ann Arbor, Michigan

This paper will describe the generic design
featu'res, content, and multipurpose uses of a'network:
of administratively .independent_ but technically
integratable "relational" information systems across
student services units at The University of Michigan.
Using a variety of DBMS "relational" data base
managei4nt software on micros, _minis, and mainframes,
the Stftent_Services DiVision _has CreatedA 1A-4E411=
Of user designed and developed information systemsOko
serve (1) each unit'S unique needs,: and .(2). the
collective _ "corporate" .information needs of this
division ' in. _planning': resource :_.:_management., and
regitarci. System Development sttatigies inclUde: (1)

ma.iiMumdbet:LvvolveMent and.ContrOli' (2)i user-friendly
deveiopMent trans'Or-±capabiIity,_ (4)
generic_ AatstbaseAesign0 (5) staff "retreading," And-
40 distributed inforMation resource management.

+

31&



326

The UniVersity of ,MichiganiS a large research otiented'inSti
tution which promulgates Organiiatibnal_decentralization;.'
autonomy and accountability. Operating effeptively in that
environment reqUireS COMprehensivei.timely; 'and accurateAifor7
!nation pinpointing resource utilization_ both within and

across relatively autonomous units; RecOgniting such infotma-
.
tion as an asset in the_80's; the Student $ervices,Division at
the Univerity of Michigan has beguri an effort to create its
own dis_ttibUted information, resource management_vrogram
designed to monitor 'services and support resource allOcation
and service effectiveness.

Headed by a Vice president; the 8 line units bfthe Student
Services Division are responsible.- or prOViding ditedt service

fto the campus community in sud' areas as counseling, career
planning; student activities, ho-- ing;_ health care; and problem
resolution through ombudsman services;_ In-the style of_the
university; these units_operate with significant managerial
autonomy yet recognize theit interdependence in grappling with
campus-wide issues such as "Stress"; 'quaIityof campus life;

and overlap Of many service functions; In a era represented_- by
scarce resources at is imperative that existing prograjit.sand.
services operate effectiVely'and efficiently;within and across

units; Consequently thee& was a need to develop information
systeMS within the Division which (1) supported unique needs in
a particular unit and .( 2 ) simultaneously supported corporate
assessment and planning; .

Dynamic; non-redundant; flexible information systems specific
to a patticullr. unit's needs were deSited to answer such
questions as: , __ _ __

* Which services are being used by what ty of.studnt?.

* When (days, hot4.81.are particular services demanded?
* How efficient are the staff '(providers) ? _____.

* Are partkculartypes of stUdehtS'"bverusing"services?'
* Could redistrOutiOn of resources improve effectiveness?
_*__Can we use service data as indices to monitor stress?

Similar qUegtiOns ere also germane for'planning and conducting
campus-wide research at the aggregate (or corporate) level.

The remainder Of_thiS paper will describe design principles;
strategieS0 architecture and applications of a qedetation" of
information systems designed; built and_maintained by. several
of the Student Service units_to answev thepreviousquestions;
While many of these systems incorporate extensive applicationsi
this paper will only focus upon the "Clie.nt/I5rovider"
components- of a few of the units_; All units hOWever have
similar systems in place or in deVelOpment;.
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As with information system development generally, the Studqnt.
Services Division faced severel constraints and made several
assumptions in order to Obtain these system;. Initially, the
campus-central data processing center could not: (1) develop-cost-ef ficient systems rapidly, (2) provide expertise in micro
or_ minicomputer ,technologYi (3) support distributed processingapart from their central CPU. Student Services units1 couldnot: (1) politically or financially afford hiring new technical.
personnel-, (2) adequately define all uses, users information.req4rements needed, (3) offer much technical literaCy on thepart..?ege existing staff within the indiVidual units. ;Neverthe-less, ;he' rdesire and c mitment to obta4n and manage thfir ownihEdir tion'Ay tems m intained.
fie ing_the_Coitstrir..nts._,__the-lolirow-iongassumpt ionswe-remade:Student Servi4ts ...Units would have to chart their own

77eaTarse .att. leasCinitially; , .* :USeS .of the, information; systems would c)tange with usersophisticatfon and experience.
New unantiaiptted data would need to be integrated intothe system p6r '

jardwaiee and software capabilities would. probably be.'"'expanded in resgonse toe changing user needs.
*- All. this. would probably' occur at an accelerating rate andwith liniited\ resources

The initial, impetus irr testihg. these assumptions came froM the
Health Services unit, followed in turn by Counseling Services,
Ombudsman, and Career Planiting, and Placement. In order tocontrol' the 'contagion stage of the Oformation systems 'mature-,

tion cycle without,tcreating -"anazother data processing center,design principlesand strategies guided the effort.
r

Possibly. 'the- most significant principle- undergirding the
development,of. the, distributed system was the recognition that
our most importaht .ih's.,;estnient was not in the technical tgls
(ie.'hardware,-softwa're) '43tit 'in our own} _hunian_capital.. at -implied uretreading,.exitting ._ptaf,. rather -than hiring newstaff. _It also, underseer_ed._ the- fact that an individual's
ability th become. tool wreificient is. more important initially` than- the sophisticatalin of the tool. This _'concept- was
analogous _to skilled * craftsmen and artists where the utilitly.of
the .tool is subordinate to 'the :proficiency -and creativity ofthe tool User. Old-tools in the hands of skilled' users may bepreferable to fancy new tools in ..the., hands_- of .novices. ThiS
princ e was applicable across-all levels of the organizatidn

a.t.thereby Uggesting' least tool literacy for all who expected
-119444v

to engage in information creation, 'or utiliatio.
. .

A second fundamental pr*nciple pursued 'across units. was that of
"interchangeability of.,:parts".. In order to adequately under-7
write oUr own deAlopnfent, it Was important to have soMe

...;._...s.ssu-n-Ce that hardware ..and files :cOuld be_ shared without
retraining staff or reprogramming software. Familiarity with
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common CRT'S, printers, operating systems, 4th generation
software across users not only guaranteed .possible
interchangeable staffing patterns, but relieved :anxieties in
emergency staffing and fadilitated establishment of fieer
support groups.

. .

Strategies Used to implement the "investment in._ hUMan -capital"
Principle, revolved around maximizing user involvement in
design, develOpment implementation, maintenance and subsequent
control of the information system; In effect this Pant
creating the capacity and responsibility for infOrMaticin
resource management within .each unit. . TO do go quickly
necessitated the acquisition of 4th generation software -to -be
used. on mUltiuser microcomputers which could be linked for file
transfer to mainframes. Relational DBMS packageS were chosen
n-eto-n-ly---for their easy_data__base_de_s_ign an4query_, but also
because _the particular microcomputer DBMS ,software (ie. CONDOR)
just happened to hale ,syntax nearly identical to analogous
mainframe DBMS, (ie. MICRO) and very similar to the chosen prime
minicomputer DBMS (ie.IN.}70). Peer support groups were also
envisioned to encourage staff learning Xed foster a type of
creative synergism .in novel and creative uses' of 'software.

The peer support strategy was intended _both .within and across
units as well as for all administrative0evels of the organiza-
tion._. The notion was that at least one individual in each unit
ShoUldbecome proficient and subsequently train others in at
least tool literacy; At the highest administratve levelS (i1`e.
unit -directors) such proficiency really implies how to use
information effectively_ rather than how to create information
Systems; At mid-level strata, such proficiency suggested skill
'at information resource management. This meant information
'system maiiiEenance, file uperat.-e-san-drevi-s-to-hs, query and
hardWare maintenance. Proficiency at the line level strata
meant proficiency in at 'least one piece of software. People
within each strata could eventually begin to rely upon one
another' for technical and emotional support even across student
service units.

JSupporting design strategies involved the expectation of build=
ing and relying upon a seqdence of "working prototypes" within
each unit rather than' a' "final system ;\": _Such a .strategy
implied beginning:With low cost user controlled sietem to meet
immediate needs and as staff gained experience with the tools
and capabilities pf the initial prototype,- new applications,
'efficiencies 'and \data expansion would follOW. The capability
of relatiOnal dat.base.managemenCto change, add, and relate
data bases without major reprograMming was clea'rly favored overposSibly more -efficient but less. flexible "canned
applicatioNs". ThiS WAS particularly important since staff
would assume, future ,responsibility for modikications.

321
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Another : important design strategy was to assure adequate
technical:: redundancy_ to reduce the_ risk. of data_loss or
Unavailable tool backup. To _some degree _each subsequent
"oirking prototype". within the unit could- rely upon -the
previous :prototype as a backup resource in emergencies.
However,"duplicate data bases were expected_to be maintained_on
separate hardware and software (either in other units or on the,
central mainframe); Since each unit had a Z-80 CPU, either CP/M
or MP/M operating system and 8 inch floppy drives, file
.transfer was straightforward. Direct _file linkage between
micros and_the AMDAHL 'Mainframe was available through sn_MC/P
protocol 'developed on campus. This feature enabled the
corporate data'bases to be maintained on the mainframe and
simultaneously serve as backup to individual units.

The development of the tirst system egan rn
Services unit. The "patient/provider" data base eventually
'beciame the:basis for a more generic architecture 'entitled the
"Client/provider" tran action system. While the data defini-
tions and number of d to elements varied across units, both a
set of core data elem ntS and a generic data base_schema were
used in_ subsequent unit specific 'client/provider systeths.
Standardizing the_core data elements (ie. client ID, residence,
referral agency, University affiliation, etc.) was necessary to
link (ie; relate) files across units; The generic _architecture
was used to establish a _common _frame_ of_.reference_for measuring
service and professional activity within the division both for
resource management and research into campus issuesi,

As. depicted in the diagram, the primary components of _ the
"Client/provider" _information_ system are the: client
information, provider information, .characteristics of the
transaction, and the taxonomy of service provided; Generic
data elements measuring each of these components are
illustrated at the low'er right. Of_ course the_ documents and
data definitions for these elements vary with the service
Agency; For example, the data element "service.type" may be a
'table of counseling activities, or resident advisor_rolesi or
MD diagnoses.' Transaction *mode may be categories such as: one-
to-one, group sessions, telephone calls, or distributing
literature; Wherever, possible, common -data definitions have
been used across Units;

Because each unit was using a relational DBMS many, data bases
were created to contain information relating to various aspects
of the unit's particular service efforts_; HoweVer, most of
these data bases were; eventually relatedAie. joined,_ compared,
or combined) with records from 4 primary "clie6t/provider" data
bases as depicted in the diagram; 'Example..45T-such data bases
include: service outcomes, _client history, lab_ tests,
procedures used, performance effectiveness_ measures of staff,
'staff resumes, and Other"measures of the client, the provider,
or the nature and scope -of the transaction between thep.

4
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Since the system was created in 1181i each direct
service unit is using- or in the_process of creating their own
working grototype'"client/provider" basea-system. Most_ units

_sreusing:CONDOR relational- DBMS under-: MP/M Z.-430-CP°
(typically an ALTOS with between 10 and'40 megabytes),.
units_have the capability to- transfer their data bases to the
AMDAHL research mainframe and query them from_the MICRO DBMS
which'has-syntax anAlogous to CONDOR. In the interim; Health
Services has moved to a PRIME minicomputer. and INFO DBMS in
ordex to integrate their. "c 1 ien t/prov ic1e r" sxstem with
appointment sCheduling software specifically purChased for a
health care 4cility. The current_arrayOf technology tools
is displayed for the various units inYthe.diagram,,whi.Ch
follows:
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ClearlyAheprimary benefits of such A-distributed information
system network, accrue to the units themselves._ Given the_ease
Ofusing_rolatiOnal DBMS and integrating auxiliary_data bases

over timei several_ resource management applications have
emerged. Staff within the service units access the system for
comparative dataneces;gary":-, to develop their_ own staff
performance. benchmarks; Different standards have been created
for different categories of service .providers by those service
providers themselves. Departures in methods of providing
service or expected transaction lengthS can.be very beneficial

to increasing both productivity and effectiveness.
eEficiencyof facility utilization through timeSerieS analysis
of client demand is_often improved,:resulting in more effective
staff SChedUling. Heavy_users and:"abusers" of services can be
identified and dealt with More personally. Particular cohorts
of clients (possibly .clustered by- service useage patterhgl_Can
be studied -over time compared for example to the behavior
of matched samples :of non-clients. 411 of.these uses are
available as part of the routine reCordkeeping procedures but
because they are computer-based, analyses can betonductedfor
any set of clients, transactions, providers, combinations of
the latter, and for any day,' month, yeari etc;

From a corporate perspective,_ data baseS consolidated across
units and analyzed at the divisional-_. level provide a rich
planning and research resource. COmparative analysis of
service mix across units suggests a patterning bf client
Markets which may be related to geography,_ service qUality;
visibility or- other factors. Such informatiOnsystems enable
:costs per client comparisonsacross service categonies and
SUppOrt,the creation of program budgeting_by_service area
rather than by unit. Using these data bases it_ is possible to
determine_whether there is really onlya small:percentage of
the potential campus community using services time after time,.
versus a large percentage of the population using services
modestly. SuCh,analyses contribute to research related to
campus'epidemiology.

In'additiOn to offering direct service for immediate problems,
the Student Services Division has somereSprinSibility to43ecome
proactive in improving environmental cOnd i ionswh,ic h
unnecessarily aggravate student development._ Using a multi-
variate analytic tool such as cluster analysis on student
characteristics enables an institution to develop empirical
"taxonomies" or "typologies"_of the student body, 'Students
with similar profiles of health habits (from- Health Services
dpta bases)i_vid illness_patterns_lfrom various units data
baSeS) could be grouped into homogeneous clusters for research
into correlates of illness on this campus. Predictive
inferences might subsequently suggest preventative programs or
self' help programs. to reduce illnesS differentially among the
clUSterS-. The ability.of the collective federation of informa-
tidn systems to provide empirically based :clusters of students

7
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"at risk" or "under 'extreme stress" could have significant
impact upon the success.of those students in avoiding or
reducing negative ---consequences. Similar scenariosTcould be
described for other services such as career' planning,
counseling; and so forth;

The real tools in using such a distribu d resource management
and research information system are the end_ users themselves
and their own ingenuity An creating and applying information.
There appears to be a learning effec which occurs. when
individuals begin to feel comfortable with the micro,-computer
and userfriendly software. It seems as if.the ease with which
query can be made speeds up the thought processes which "relate
one thing to another"; In a manner similar to "welli if it can
do thisi then why can't I also do..and so forth"._ The growth
in mental:productivity from such experience in no small
investment; We hope that such efforts will -create a
synergistic effect among staff and contribute in some way to
revitalizing the work setting- _ At the very_least we have
evidence that particular individuals_in the_humen services
field do in, fact become more productive and valuable its z
result' of these efforts; With adequate peer support we expect
that trend to proliferate across the division.

4
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VIDEOTEX: CAMPUS APPLICATION:

Christopher Duckenfield

and

Richard Nelson

---
ClemsOn University

4

Videotex is a*chnology vehicle designed for the delivery of

home information services. The hallmark of a videotex system is
. -

its simplicity from the point of view of the user. . In this case,

there are two groups of users; those who provide information to

the system, and those who'retrieve that information. This sim-
,.. -.

plicity makes videotex an ideal medium for the dissemination of

information on a university campus where there are largenumbers.

of both information' providers and information seekers. A video:

tex system; onCe:installed, can be operated without intervention

by a technical staff (except in the case of system failure) and

could, therefore, be used for a campus-wide bulletin board service

with two-way communication capability;

University has developed an on-campus videotex systeM

which; in'its pilot stage; was used 'in a one=way bulletin board

application. This isow being expanded to provide two-way com-

munications so that the information data base can be queried using

simple commands from a'keypad: The project has aroused:widespread

interest both on and off campus; and ideas.for additional. applications

are constantly.being received: It would appear that there is a great

need for a_comOuterized,data base, access to.which;requires no knc;W14

edge of computing on the part of the-user. Videotex appears to

provide such a facility.

32?
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. VIDEOTEX A CAMPUS APPLICATION

.

You may or may not have heard of videotex, but if you hive not you

undoubtably soon. Will. Videotex is a new concept in interactive

computing services- which has to date generated an extraordinary

amount of light and heat and very little profit;. Despitethis lack

'

of return, governments and corporations are counting on a great

,future for videotex, and are investing in it in a correspondingly

grandiose manner;

What then is videotex?
r

Videotex, like word prOcessingi defs a

strict definition, but basitally refers to a twoway interactive'

si*

service which is capahle of displaying pages of text and graphics

on the screen of a modified - television set;

with less universal acceptance, is.viewdata.

somewhat, a more'reitritted type of service;

loosely included under the videotex umbrella

a oneway broadcast infoma tion

information are continuously

An alternative name,

To coA*se the issue
\

teletext, is sometimes

Teletext,'however; is

service inwhich pages of

broadcast and can'be 'selected

screen of a modified Television set by means of a keypad:

The ideas for videotex and teletext Origina

early 1970's, videoteX, with the British Past

with the BBC. The Post Office, which

responsibility for the nation's

with a system called Viewphone

on the

ngigici in the

Off Og- Ind teletext
;-;.

in Britain':also had

telephone syste4 was experimenting

(comparsble to AT&T's Pittyrephone).4d

0 (2

0T



The projeC6jWaanot:aucCeasful because of the-tremendona dat0E-',
, .

.

transmission requirements of the video component:- HoweVer,!,

experiments were conducted on using the Viewphone to receive

,337

transmitted. text;. and from this came the concept of using a
.. - - -... - ..... ._. .

, .modified TV set 1.4place of the Viewphone. A test service was
.

provided in.1$78. and- the'._ first full-fledged public service;
; -

- -....

Presteli.came into being in 1979:',;

In a Videotex-system the information wEich.is Eo be made available

to the users of the system is stored by information provider's on a

- -, . ,

computer. system ata.service center. The information is stored in
,

pagesi.a page being one screen of transmitted text;-and the

infermation4rovider-paysthe Service-center operator for the

privilege of storing the inkOrmation.A user of the system; a
Y.

-
: residential customer let us say, can connect his modified TV set to

the getvice center computer via the phone line.by dialing the

center and using an acoustical. coupler... The modified TV set' isa

simple dial-up terminal.
;

What is new abOutvideOteX?

The:ollowing is not new:

1::.:01nline systems

2.:Dial-up access

3. Color graphics,

4. Large number of On-line usets
. 4
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The foildWing_are.fiew:-

.cheap .user hardware ,

2. Cc pact, standard text and graphfzs protoco

3. Standard, easy-to-use user interface

4. Public access in public places

why i§ videotex Ontrating such interat*among major

profit- oriented: companieb?

. ..
,

The attraction-of videotex to those'who originally conceived it was
.

.

- . . .r, ,.....-
. .

that it provided a means to cheaply put a computer in every home,

and thbse computers could be used to diatribute and receive

information, purchase products from on-line catalogs, play games,

and use up spare capacity on the telephone linea.

The original dream for Videotex, then, was that it would be cheap,

cheap enough for use in a mass consumer market, and that it would

re used in the home.

The type of information suitable for ajLideotex system could be

anything from news and weather to video games, from banking

services to home shopping. Aftea, logging onto the system; which can

be done by physically dialing the service center and utilizing an

acouatical coupler, or preferably by using a modified TV with an

autodiai feature; the user can strike a single key pn the keypad to

bring up the basic index of information on the system. The index



gives_instructions_on_which page number to key in'order to home in

sQ
on the required information. It usually takes' no more than three or

four levels of index to get-to the desired piece of infortation;

(

In the case of home shopping, the basic index would indicate the

page for home shopping. This page in turn might inditate the pages

fOr'yarious broad categories of merchandise; and so on until the

descriptionof the particular item of intereNt14fotind. The item

could be ordered and charged. to the user's accountby depressing

the 'appropriate keys on the keypad.,

Whi a the idea sounds good, market trials do not indicate an

over elming consumer demand. Three major trials of public videotex

systems particularly noteworthy. The first public service. WAS

Prestel rom the beginning, business useage exceeded home usage.

Aithou he serviceAs still oVided, it has never attracted the

SUbscr base that. its desigders intended.
.

Vis$ is a joint service of the .Canadian government

Bell. Strpport has now been withdrawn and the service will moon

terminatte

Viewtro is s joint venture between AT&T InfortWon Syet7t8 and

Knight-Ridder: It IS a test service be:4g offeted in the C ral

Gables area of Florida. So far, no significant data is available on

acceptance of the system. .
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So, in the absence of an obvious market for Videotex services, we

'tote back again tb the question "WhyVideotex?.

The reason that AT&T, IBM, DEC, Knight-Ridder

Jonesi and all the other Videotex Olayerd are involved.in.viOeotex

is the potential for huge profit. The idea of home services via

some easy -to -use medium such as videotex #9 so good that it is

worth a substantial investment. And even'if the chance of success

is- small, no major company: can afford even the slightest chance

that a competitor could possibly wrap up the-home consumer market. -

While tlfe emphasis in the U.S. is on home services - banking,

library services, shopping; and the like - non7cOnRnmer

dominate foreign markets. Many of these government - sponsored

services

VidebteX projects are extremely large, holding out the prospect of

correspondingly large profits.

In France consumer banking and shopping services are being provided

by use of a Stifsx_tr.s_rd.; a credit card sized card with an embedded

miroprocessor to hold cardholder personal and'financial dataeFhich

can be read by special card readers. A major test is under way to

offer telephone directory information via vpeotex.

In Germany the PTT ha-A signed a major tatittatt with IBM for the

latter to develop a nationwide public videotex system. The project

is behind schedule but 'it represents a major commitment to videotex

on the part of the German government. It also represents a 'Major \-1%
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commitment on the part of IBM. IBMia'aiso marketing a

:Preatel-reompatible,system which rims on the Series-I.

Qne of the keasdkas videotex is being:heavily promoted is that it

4.1/4

offers the opportunity to impose standards an public- access

information systems. Governments, of course, lovesiandards: The

European goVernments, in.particular, are actively promoting their

own versions of videotex as a.-standard hoping to gain a marketing..:.

edge for domestic industry.. -

111

With governments involved there is the potential for hug profits.
:

,

- But.governments are fickle andso no-one is prepared to make a bold

push to develop public access systems on their=Own account.

4

People making money out of videotex are the sellers of 'hardware and

software, consultants, and cp renee organizers. Information

providers are not making money. Success for public-access videotex

systems in the U.S. depends on the ability of the information

providers to make money. AT&T is convinced that advertising isthe

key to making money with videotex systems. Their Viewtron field

trial makes heavy use of graphics and is oriented.towards

revenue-generatingjinf rmationpartieularly related to home

04
r

that, briefly, is a description of what- videotex-Is and how it is!.

envisioned that it will act the general consumer.'But why is

Clemson University intereatea,in Videtex,_and what has the

Univerbity been able to accomplish in this area?

yor
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What are the.bi(ggest Problems-facing.ihe management of a university

COMOUter:ctiter?"Mouey and staff. We need money to keep our.
_

.equipmentup:to date, and we need to find ways -to keep competent
4

9

etployees; One way tafi we can address botbfissueais to obtain

funded research a developMent.cpntracts Aich-will provided

funding for equip*ant and at the same time give staff members the

opportunity/to work onlkinieresting projects which,,theywould not be

able to do in industry.

In casting around ro ects.we came across videotex and

retognized Aitt this was a daturl area of interest for a

-University; We are An the information business.

good portion of the-infomatioW:witn which we deal is in the fort

of all thos CalendataireCtOtlies and bulletins with which we
r

blanket _ow' campuses.- What peris'it cost to' produce that

information, And, havin ptoduced. it, what are the distribution

costs? Probably no inst tution hese good Idea, other than that -i

Ahey are extremely high, and getting higher. No matter how good our

intentions, the aeount of paper we shuffle seems to increase in

VOlUde, and nothing we do seems to slow it down.

...
__

Could videotex be the answer to"this problem of an ever-increasing
,r1

administrative paperwork load? The answer was and still is by no

,means ottar; but the grobl la so-severe, and the potential of

videotex sufficiently eVide t, that it appeared a good case for la.',

li

,..--

videotex research and development project could be made;
.11,
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Perhaps moee than othorganizationsiuniversities have had high

ex'pectations for compute)te in administrative ares; only to find

t the anticipated cost savings never

poss

materialized. Videotex may

y be the exception; the ilppiications of vidotex in the.
, .

university are endless.'

Course catalogs, campus ps, ca endar4lhone direCtories; and

general information areall su tabla,,f4 videotex. Taking the
_

t . .,

''rench approach, and supplying 4-videotex terminal with every

telephone would not only virtually eliminate many of the mass

mailings to student's and fectilty,-..but:7would alsoMake feasible

individually addre's

interfaced with the

in

ed eleCtronicliail, A Videotex system could be.

--universiti's'maincompdter to produce reports;

colorshd with graphics; for.adminidtegtoes at their desks.

The simplicity and ease of use of videotex' would make
., _

itr-ideal for

-4 .

ministrative applications which now require special Xrse

-of the central comp"er;

requires some training, _Ialeyeas vid

even for theqtimplest applications,

/'x requires I no e, It can be

on supplies lisrehtories as

on the budget status.

used as easily:by a stock poi checking

by the Vice President for `finance chec

o often what is c

-others. Administrators

'somewhat jaundiced eye.

project is not easy to

exception to. the -rple.

4us'in computing s iOtiao apparent tg

anythinvo do with:, omputers with a

Even funding for a relatively modest pilot

come by. CIenvion's videotex project was no



It turned out that even a small pilot videotex project would

require the involvement and support of a number of other

departMents on the campus-. Publidations and.Graphicso which uld

create and maintain the ddtabase frames; Facilitating Servic so

which hag the reeponSibility flit. the dining liana and her iiblic

areas in which monitors would be placie; and Commun ations, which

,-

woult be invOlved in installation of-the networ

'A- crUcial parirNifthe project wag to sell the idea of videotex to

those who were in a position to make it a success. Fortunately

yideotex has a very attractive feature when it comes to trying to

impress someone-7 graphics. The virtues of graphics in a Videotex

/

system are debatableo but as an attention-grabber graphics is

unbeatable; The graphics.capabiiities of videotex were attractive

to thePublications and Graphics group at Clemson and

representatives of that group were'persuaded to attend the Videotex

83 conference in New York. What they saw at Videotex 83 convinced

em that videotei had a future,at Clemson and that Publications

and Graphics. could be the major information provider on.such a

system..

Publications and Graphics', Facilitating ServiCes, and

Communications were all represented on a campus-wide committee._

'studying the possibility of installing cable TV on Campua::_
4 :

Publications and Graphics arranged for the Computer Xfater. to`

a_preSentation on videotex.to that committeecand, as a result,

brbad-based approval for the instillation :of a pilot videotex
iy

I
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system was obtained. Additionally, the Athletic DepartMent, which

was also interested in the possibility of using using the videotex

system for publicity of athletic events, made.4 modest contribution

towards the cost of installing five monitors;

4

".

The major financial investment came from the Computer Center and

Digital Equipment Corporation. DEC support was crucial since the
0

Center did not have the money available to buy the necessary

computing hardware to support a multi-user videotex system.

Fortunateli-DEC also saw the merits of i.mrking with Clemson:to

develop a videotex system based on currently-available DEC hardware

and software. DtC therefore provided 50% funding for the necessary

hardwaje With the Computer Center funding the other 50%:And

underwriting the cost of software,development. The system was to be

run on a VAX 11/750 and be compatible with the North American

Presentation Level Protocol Standaid (NAPLPS). NAPLPS was the

videotex standard originslly-proposed by AT&T and widelyendorsed
.

in North America.
Z

The software was deVeloped by one pkrson over an 18-month period.

The actual time invested'by that persbn was about 3 man years; The

system was ready for installation by the summer of 1983;

1

Problems with the system were almost entirely.with the-

installation. Fending, moftware development; and marshalling of

support went extremelysmoothly. The same could not be said for

what should have been A simple installation.
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The test was to have included fiVe.mdditOrs in strategic 1.0-cations

dining halls., Student Union, CompUter Center -etc. Only recently

, .

,

have all the monitors been made Operational. PrOblema were

experiencedvarying fret interference from microwave ovens in the

dining halls to tti Iagt minute unamallAhilit of keypads--

Nevertheleda, persevered and the system is finally working.

Preliminary results are very encouraging. As expected graphics

'pulls in the customers even though very little sUbatantiVe

infortation is presented in graphic form. Once the victim is hooked

by the. graphics he finds the ease of use of the syStem to be such

that he can without any trouble retrieve pages of information from

the videotex database.

We will observe the use ofj theyesent group of terminals for the

balance of the school year before makin&a determination on whether

or not to expand the system. It seems likely; given the interest

both on andoff campus; that the system will.be substantially

expanded in 1984-85. While we dannot,80,,far claim to have made a

dent in. the amount of paper flowing around our campus we have .

certainly Cana-6d our administrators to -take a fresh look at the way

they distribute information. We rig; still' convinced Of t
. .

potential of videotex, but wehave a Kong way still to go.
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DISTRIBUTED ADMINISTRATIVE MANAGEMENT
INFORMATION SYSTEM ( DAMIS)

Robert Juckiewicz
Joseph Kroculick

Columbia University
New York, New York

ABSTRACT.,
;Columbia University has embarked on a major program to distribUte its central administrative
data processing to its various schools and departments. DAMIS will link every depertmell
and school via microcomputers, terminals, anti/or mini computers to the central

,.,
administrative computers. Departments- and schools will Kaye 'the capability to enter, track,
.

. .

control and report adminittrative'information that is relevant to their specific meeds. DAMIS
.,-- will also provide .local files at the department /school level and when coupled with the

-University administrative data bases, will satisfy the majority of their .administrative
information needs in an on-line environment i .

;,. #



1. OVERVIEW

1.1 The Problem

Columbia University is a complex organization for many reasons. First of .all; Columbia has

Several- campuses with 25 schools and over 200 academic and adrhiniSttative -departments.

Columbia has a population of over 30.009 students and employees. :Thus, Columbia is not .

unlike other major teaching/research 'inttittitiont and not unlike .major commercial

Organizations: Complexities arise not from ,specific teaching, research, and administrative.
functions: but arise from the interrelationships of these functions. For example; Columbia

incorporates a number of administrative processes and procedures. One example is that
the registration process is a centralized function: whereas admission procedures vary 'from

school to school.

In 1p79, ColUMbia Commenced a program to replace several key systems with packaged,

i.e., '.vendor-supplied, siistemS to offset many of its problems= Two such system

installations were the Financial Accounting System (FAS), to provide the University with a
basic adcaUnting,ystern. and the Student Records System (SRSI. Despite the.. benefits

reaped by the departments and Sthaalt, much of the information provided by these
packaged systems; after four years of iinstallation, are still not timely nor accurate.

Inf ormati(in is disseminated to departments monthly and they usually.. do not receive a copy
Of their reports until two weeks after month7tend. This dated infeifiation, along with the

. usual voluminous amount of unneeded data has proven to be too much and too late for
departments to make timely decisiOns. To alleViate thit problem, almost' all of the
departMehts maintain -:manuaVt'ecords, and some of them have gone to the extent of

computerizing their financial records. In addition, problems of timely and accurate
information by University systerni.- has prompted debartmertts to . extend manual data

processing (and automated record-keeping Systems in some cases) to these Meat.

Record-keeping, whether manual or - Computerized, represents a duplitatian of effort for
data entry once to the departrrielf s system and .again to -the University's main core
-system. Although this; procedure is a kpi_itd-en and an experiSe to the University the

departments maintain that it is necessary for timely and accurate information. -These

systems create as many problems 'as they try, to solve. For example, the manual systems

do not provide repacting capabilities such as "hoW Much-money was spent wan vendor X".

thrs information. is available; but searching the records- nually is top time consuming,
. .

This is alsa true for departmental computerized systems. One Such system, for example.

requires 40 hours of uninterrupted machine time to print monthly. reports; making easy
access to data virtually non- existent.

During the early part of 1982, an extensive survey was. -OtidUtted at Lamont-Doherty

Geolagical Observatory lone our research facilities located in Palisades, . New York)

where there is a computerized locar record keeping ststern The Lamont system- does not

satisfy local needs for two reasons al it is cumbersome to use and takes.a longer than
desired cycle t8 provide the required information: and b) it does not interface "or reconcile



to the University's core systems. The study discovered that although there were technical
problems with their system; it did provide them with more current data than availible
through FAS. The study outlines the strengths and weaknesses of Lamont's system. The
strengths are: accessibility, convenience, responsiveness, flexibility; self-reliance; and
relevance and ttie weaknesses, are: reliability; capacity; penetration; integrity; integration; and
self-sufficiency.. Similar results were obtained from discussions with departments at the
College of Physicians and Surgeons Which had automated record-keeping systems.

From the Lamont study, we identified key benefits that.resulted from local record-keeping
systems.. It was concluded that if the local record-keeping system had been designed as
an off-shoot (or integrated with the core systems), many of the problems with the local
systems and their relationship to the core: systems could have been avoided. The study
was completed in June 1982; and soon thereafter the concept of Distributed Administrative
Management Information Systems (DAMIS) was formulated. .

1.2 Developing a Global Strategy

Before DAMIS could be implemented, we had to devise a global solution for -Creating. an
administrative systems capability into the 1990's. Essentially; we have a three-fold .strategy:

1. Continue =grading Columbia's administrative core systems: However; the

enhancement procest would be in on-line- data base management system, report
generator environment. Essentially; a program isrin place to rebuild par systems;
utilizing data base technology. The key. University data basei Will. be

Human Resources' Information Data Base
- Student Information Data Base

Financial Information Data Base
- Alumni Information Data Base
- Facilities Management Data Base

Health Sciences Management Information Data Base
Library Data Base (academic and administrative)

=

Other data ba'ses will include Student Services; Public Information; Housing; Materials

.1.

Control, and Investment

2. 'Continueupgradinouradrninistrative cornpute hardware; communications; '/.43nd

apabifity. To that end, we are proceeding with a',nurribier,.* 7. MCA ;

of activities to upgrade our hardware, utilities, operating systems software, and data
base management system software.

3 The distribution of information to schools and departments -by- -down-
up- loading data.= This concept is called DAMIS .(Distributed 'Adrriinistrative
Management Information System).
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2: IMPLEMENTING. THE STRATEGY

'ADMINISTRATIVE SYSTEMS'
...

Basically; the Center for Computing Attivitiet (CUCCA) Administrative Data Processing (ADP)

is attempting to satisfy the adMinistrative requirements of specific users, and to build a set
_., .,

of integrated systems that are responsive, online; and considers the needs of departmilihts
,. .

and schools ,

Huim n Resources Information Systems

2.1.1 The Past

In 19777-78, the Personnel Information System (PIS) was imblemented to provide the

University with fundamental data of personnel information on all Columbia employees

(exCept casuals).

In 1980-81; the Effort Reporting' System was developed and implemented and

subsequently incorporated in the new Labor Distribution System. .
1981-82; a major Modification to the Affirmative Action ,System was designed;In

pr grammed, and 'implemented r*.

1982-83, the new Labor Distribution .,.$ystem was _developed to :overcome

numerous ,problems that were never resolved by the installation of the MSA Payroll

System and the Financial Accounting System (FAS):

. In 1982-.83, a new Benefits Information 'System (BIS) was planned and designed.

Installation will begin in early 1984..
r.

- A new Applicant Flow SYstem has been prograMmerf and will be -implemented in

January 194 to track job applicants.

2.1,2 The Preseni and Future

The key element regarding HRIS is redesign and integration. To that end, the following
activities will take place:

The Payroll System and LDS will be on-line in 1984:

A new BIS will be impiementeb and integrated with PIS.

The key Human Resource. Systems (including PIS, BIS,. LDS, and Payroll) will be

integrated via a Data Base Management System (DBMS). Data entry for the systems

may be integrated, and the data base will _be linked to the IBM Mass Storage System

(MSS) so that data accumulated during a ten-year period may be easily accessible.

a

. 3
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2.2 Financial Systems

2.2.1 The Pain

In early 1980, the Financial Accounting System (FAS),. was designed and programmed for the
Controller's Office by Inf ormatiOn, Associates Incorporated (1A1). and was installed under the
auspices of Peat; Marwick; and Mitchell. The system; which went live in July 1980; was
intended to solve the 'financial accounting problems of the University. schools and
departments. Although FAS is reasonably sound, it. still does not fully address local needs
of the schools and departments, Also during that time, a new IAI Accounts Payable Sysiern
was instated, which, further Compounded the problems of .central. administration, schools,
and departRients. Additionally, FAS was deficient in the area of Fiduciary Accounting and
Governmental Historical Reporting.

ro

Major modifications were made to FAS in the area of data baie and reporting,
including development of new detail and summary reports:

. .
A new Fiduciary System was installed to cost out paymenti from the investment.

- office.
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The Accounts Payable System was. modified extensively to improve the operating and

research characteristics of the system; the system' was put to improve invoice
research.

In late 1980, the OPG System was developed by CUCCA ADP to track
progress on: all applications for projects and grants, including development of the
budgets and tracking of personnel on the projeCts. It was recently interfaced..teiti..
FAS to input budgets directly: The system also'. has 'Several major. subsystems,

including a SubcontraCt System; an Institutional Review' Board System; and a Patents
Subsystem:

In 198.1; a Space Management Inventory System (INSITE: tI)...iWaS installed to track
space and inventory for compliance with new _government .(A.-21') regulations: This

system tracks and designates all of Colurnbia's _usable space for functional usage. by

departments and schools. ; Addition0y, the system tracks all inventory of .equiprnent.
'that falls under A-21 classification..

.

In late 1982, a new Purchasing System icalled.cAPS) was designed by CUCCA't ADP.
It will be online and expected to be operational by early 1984. %This .system will
eventually be extended to schools and departments a major enhancement in their
efforts to gain control .of their environment' -and to create a timely "purchasingr
Operation.

343
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2.2.2 The Present and. Future

f

The key elements of the Financial Systems will be to upgrade, redesign and integrate:
Essentially, the fc)lowing activities will take place:

FAS will be extended to the schools and department via on-line.
_ .

A new integrated Purchasing/Accounts Payable System (APS) will be developed Which

is totally on-line linked to a DBMS and a report writer.

-: A :proposal is under way to review the possibility of linking the major financial

systems to a DBMS. These systems will include FAS, CAPS, APS, DFAFS, OPG.

Student, formation Systems

There are two segments to the Student Information SYstem structure the aware!\
Universit system, and the school systems.

2.3.1 The Past

The oldest of the student cork,Syttems. is the Student Loan stem (SLS) which was

designed by Information Associatet (IAI) and installed in 1977. It gives the University

.the 'ability to record both Government and University, student loans: This system

holds these loans in the appropriate grace period arld then issues bills on a monthly s*

quarterly, or annual basis, reflecting any interest due on unpaid balances:

In 1979, the Univertity t pleOiented the 1AI Billing and Receivable System (BRS). This

system COOrdiriatet char et, payments, and credits frbm all departments interacting-
With a student's financial record. Monthly bills are produced, which reflect interest

charges if there are any overdue balances:

In 1981, a Holds Sub-system was installed to provide information to the Registrar
regarding stulents whose accounts Were not current -in their payment to various

.
areas such as the Bookstore; the Libraries, and the Bursar's--Office (Student Loans,

Billing and Receivables; etc.). Also; holds implemented- by deans or the Registrar are

recorded in this system.. The process of withholding grades, tr scripts of records,

.and diplomas has been improved by this system.

A new .Student Records System (SRS), also destired and modified by (Al; was

installed in. January 1982. The featires Of this system include the recording of
registration; course, instructor, classroom "te, and 'grade data. The system not only

receives data freirri BRS, the Sbribbl .Ad fission System (including data from Barnard

and TeacherS College), and the Holds Sub- system, but /Sasses student information to

the indiVidual school's student record syttem. In addition, data is provided to satisfy

government reporting, including Federal Certification.

As a result; the reports gave4a more meaningful representation of data.



- Int. January of 1983; On-line Inquiry to the Student- Records
developed fo,tfie Office of the Registrar.

During 1983, the Admissions and Financial Aid Systems were completed for two-
,

particular schools, i.e.; Columbia College and the School of Engineeri g

(undergraduate). Using the systems of these schools as models, the School f
Nursing will implement an Admissions System and the Faculty of Medicine (at th
College of PhySicians and Surgeons) will implement a Financial Aid S tern, both b
the end of 1983. A School Student Records System. also makes ave, ble to both
Columbia.- College and the Engineering School student data for their pa 'cular needs;

and includes inquiry, updating of information, report generation, and word processing,

2.3-2 The Present and P,utUrit

During 1984-86, it is planned to revamp and redesign the Student Information sys tems.

We envision a completely integrated Student Record System ( dent records;
financial aid, housing,: and dining services) with direct links td the rious sbhool Admission
and Financial Aid Systems. The envisioned system will be aCcessibl by staff and students
via on-line terminals and will; in- "bank -like" fashion; provide a variety of functions. It is

expected that the proposed system will replace much of our exiting software: We still;
tioWtrer, continue to service the various schools with local. ad fissions, financial aid, and
inquPoszthe core Student Record System and Billing data bases.

2:4 -Alumni Records and Gift Information Sstem

2.4.1 The Past 1

Alumni i4ormation is available primarily from the core system known as Alu rFlecords
and Gift InfOrmation System (ARGISc and is used by the Office of University De elopment
and AlUmni Relations; The, system contains a data base with records of over 250;900
prospects, of which 165,000 are Columbia alumni. Each prospect record contains
biographical; demograph.t; educational and employment history, ind multiple gift records

/ denoting pait donations" as well as pledges: The system was implemented in 1966 and has
undergone many- modificatiOns. The most extensive of modifications occurred in 079 to
accommodate fund-raising for- the construction of our East Campus dorMitor.y, and. in
1982-83 for the current fund-raising Campaign to' raise §405 million. Data is used for-
reports, statistics, labels, pledges, and telefunds. In 1982, the system vyas put on-line to'
the University Development Office and several major schools. .

System (SRSIS) was

2.4.2,The Present and Future

There is 'currently a major renovation under way to enhande. IS to`e better_ efficiency in
reporting and access of information to improve service. Other enhancements' will enable
ARGIS: ife

)

to be distributed on-line to schools fha fre capable of inputting their own
demographic data and inquiring into their own data ses.

to be linked with the Student Record Systern..for-:rep _graduate Afft:nation.

353

6



354

will automate pledge processin

We also plan to link ARGIS to a Data Base nagement System:

2.5 FacIfities Management

2.5.1 The Past

During the last two years, a number of
Facilities Management. In 1981, the MIT
floor space, and equipment .fbr Physical

System was installed, to track all mainter
wider FOCUS. '
2.5.2 The Present end. Future

Cuteehtly, a plan is being developed to Create a completely integrated Facilities Management

Information System for energy management, nvintenance planning; space planning,

maintenance planning; scheduling, and other related functions.

.

systems were implemented. for the Office_ of
I SITE System was installed to keep track of
ant In 1983, a new Work Order Tea king''
ce. -work orders. This system currently ns

3. HARDWAPIEVSOFTWARE UPGRADES

A key as ect to supporting a distributed environment is the . placement of an adequate

hardware/so are environment. To that end,. an *.in-depth analysis. the needs 'of
administrative computing was made. The following decisions and plans were devised:

Central "administrative hardware will be' upgraded -from the IBM 3031 and 4341 .to ..
the IBM 3083 and 4341 II, in order to increase capacity by over 50%, and is

scheduled for De tuber 1, 1983. Afterwards, the 4341 II will be. upgraded to

either a Model 1.2 or '3083:

Operating systems software will be upgraded in 1983:'

« VM. will be upgraded to VM/SP2-HPOR3

« MVS will be installed on the 3083. replacing VS1

« The COMTEN 3670, which is now used for administrative communications, will

be upgraded to a COWTEN 3690 in order to,crease our front-end capacity

by 500% and to run the Systems Network Architecture (SNA) ESNA slated Jor

installation in 1984] -

*.Several mini=computers
including a VAX 750 d an IBM 8/38.

will be integrated into ihe hir'dware environment,

A microwave tower has been installed in November 1983 to trkrismit data between

our Medical 'Center (168th StLand the Man campus (116tt; St)

I
As of NoveMber lst, approximately twelve PCXT workstations have been linked to

-
.the administrative network; arid data is being downloaded tO these PCs as a. rdsult

It is expected that this number will quadruple in 1984.

ro
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4. DAMIS STRATEGY.
.

The concept behind DAMIS is to distribute central administrVir data processing to the
various departments \ and schools.. DAMIS wilt when fully I. implemented, link every
department and school via personal computers; terminals; and/or mini computers to central
administrative Computers. Academic departments and schools, as well as administrative
depahments, will have the capability tp enter, Vac*, control and report' administrative;
information relative to their special requirements., In addition; DAMIS will provide local files
at the department and School level and when combined with adminiptrativeitcr bases, ;MU
satisfy the majority of their administrative information '''needs in an orHine. preirOnment

. I ' .
The system will: - :1..; 4.- . i

i,..

1.

- provide local data, editing as it is entered at. the user's location to ensure that it is

clean before being passed to the core system: A method of correction will- be
provided to nsure that ,information is error free, whether the information is

released to the core system or remains at the front end. . .

- pr6vide a filter where data needing approvals will be linked to the appropriate
.University personnel for .examination. Data will then

if approved.

have inquiry access to
appropriate." Access ca
about 'their files immediat

be released to the core system

core system and/or file 'subsets, depending on What is

pability, via .terminals, will allow users to locate information

about their own data A security program forbidding

implemented:

which would

-, allow users to inquire

unauthorized use will be

have tracking capability

ely. t

allow users to compare cumulative and/or
monthly transactions With monthly statements. Reconciliation will be much easier as a

result

- provide local record-keeping that is specific_ to the user but not necessarily to the
central administration. Depending .on user needs, it may be appropriate to store
record-keeping information on a mainframe or micro-computer.

- provide methods of generating reports, in user-specified formats, by the host or
. .

local systems (depending on volume of data).

allow data to be transferred into local systems for manipulation by the, user:

Commercially -ava' oftwace; such as VISICALC; can then be used to obtain
information

timelr.detision
t previo took*too long to get) for making more ef fective 2#i4

DAMIS, when impleme ed as outlined:will alleviate many of the frustrations departments
now have with obtaining correct data from the core systems. The apparent benefits of
DAMIS, therefore, will be:

1E0

34 7



. /
356

redaction in'tirnt& research problems;

more easily reconoilable systems:.

coRsistent and integrated-department capabilities as opposed to stand-aldrie (non-
,

standard). systerns;;!'.:
. ,. _

- potentially control .1xpenditUres, resulting in 'reduction or elimination ,of overdraft
I.,

- reduaion of overall processing errors;
_. .. .-

enhanceMent. Of local decision-making capabilities by Means of down-loaded data to

, local systems for manipulation by users . .
a...

... , .

5. THE DETAILS OF DAMES
p

. The first phase. Of DAMIS deals with. distributing financial information to depiktrnents for
supporting local 'de.cisipn-Making. Initially were using IBM's XT personal iompytiro(PC) as
a local device, but we will be testing similar applications Using IBM's .Systern".thl.and. Digital

Equipment Corp (DEC) VAX computers The PC wait,:ttsOsen 'because of is flexibility and
lo-x cost for testing the DAMIS concept of iniNsiting and dOwn-loading, University data
Because each of the pilot departments were payinb for iher wrivn equlpment..they aleo felt..

that the PC would be helpful in :their department, even if the pil.ot was discontinued:

DAMS is divided into three main sections:_ .

department/ichool needs ar$t Capabilities not satisfied by University core systems;
.

a7-department(school needs and capabilities satisfied by the University core systems;-
,

°

integration of local (department/school) capabilities with University core system

capabilities
.

5.1 Local Depa t end School Systems
The local needs ere extremely important to users and are the main reason for their
enthusiasm. In. Phase. One, the local system will include a basic bookkeeping system for
maintaining immediate information on the status of their accounts Commercially available

SOftVvare has been eval-Uated, but we have been unable to find one that encothpasses ;..;

encumbrance accounting, and is sufficiently large in scope to handle the! complexity of a
large UniVersity: Therefore; we are developing our own.

.:Th,4 bookkeeping system will use standard accounting procedures, but this is not intended
to replace the Untveriity's -FAS. Rather, it augments FAS with information important to

- 4

departments but not -necessarily to the University in "Oeneral. Transactions will be keyed
into the P to update. their local bookkeeping system and also go into a separate file for
sUbSeque t up-loading to the host systems. A user will be able in inquire; report; and
calputat ainst the local system.

9
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-:Usyrs :are also sing,coMmercially-available scltWare for maintaining information locally,'k . _

OTUS 1-2-3 andsiAiton-Tete's_ DBASE IL 1 -2-3 is being used 'when spread -sheet
lications are edecrand.,DBAk If for data base applications, 'These were chosen to

.allow ;users the on to _Modify thesystem for their wn requirements. Most are also
using- a word prOcei'Sing package for combining information from 1-2-3' into text
documents:

5.2 .Host Sistoms

The host systems 'cbntains information that xis- invaluable to dvartments.
information has not bin available to end74.Sers:' Through DAMIti,G. will
to gain access to infoa rciation concerning their own departments.

`Phase One of the Jillot will-.11Io'w users to gain access. tbi'the on-line FAS anb ACcOuritir
,

... . ;
. Payable -.1?,kpr: tysomf-t.: :, Akithough these7son=,line systeme were previously in use by Abe

1 .-..-
At-ontroller,s Office, modifications screen changes were implerriented A .security

.
system': allowing users to view only their own data was incorporated ,... ;

, .

I
.

..

' AILof. the 'AcdminisVative Data Processing Systems are on IBM- mainframe
are atcessed by 3270 terminals. Access by PCs via asynchronous link

X35 7

In the past this
be allowing users

capable only through a protocol translator,; made by DATASTREAM; Inc:
) ,, upgrading .to 'an IBM Seriesi, computer:

5.3 Integrated Systems :

Inagrating _local with tiost47`1ysterris is the most challenging area,..and In area where majors
savings can be achieved lin Ormation float ie., ilie time it taki* fpr information to pass
from one area to' the.neAt through the approval chain, can bet.greetly'.:decreased and the
accuracy dr =aim. ' . . ' - 1 :. V :. . i: : Valrablirri -c+!'tilR: host system could
1?. manipulated by .PCs.- using available software already on thei et.c2!This should allow
'users to design specialized reports not available through host systems' and -not to impact
the hosts.

mputers and
, however, is

We will be

_ 7 .

As mentioned previously, the local bookkeeping system will con a file , for 'up-loading
into the host. system. In fact, data will go. into a queue file on. the host which. will alloW
the ,ContrAer's Office to review information and approve transaction for updating FAS.
Transactions that are not approved will be so noted- and left in the queue for appropriate

- action by the user. Users will only be able to view their own transactions in the queue,
i.e., transactions of other users will be invisible:,

/ Transferring data from the host computer to the PC will bp possible, as Well as formatting .f5
for appropriate softWare packages (1-2-3 and DBASE II). For the "pilotthe-eelection will
be made at the host by account number with a pre-defined set of data elemente..
.However, we. are ,evaluating a common user interface that wilf reside on the Peand allow;
one standard interface. This interface will. make the necessary translation for obtaining
information from different systems.

Asynchronous communications 'protocol will be used for the transfer of data, and was
I



358

choSen because it is the least expensive way for "communications. at Columbia A program

-developed `at CUCCA-;. called KERMIT will assure data integrity. :::E3ecaute of the dittarite
involved, a communications speed of only 4800 baud will be achieved: A microwave link
is bein6 used between the Medical Center and the Main Campus.

.

The following advantages to integrating the systems will thUt be achieved:

distributed eqUipment will off-load host cycles;

users help will fund cost of distributed computers;

users will have ability to -tailbr systems for their own reporting requirements:
r

users will be resporile for their own data entri for obtaining more accurate and

timely informattidn;_"

there will be a fess"-nefid for data entry Clerks 'and data p
.

duction cOOrdinattits; . .

In order to make the sYstem easy for- the occasi ser cdin Liter systems, we
designed a menu (for use on the IBM PC) which will :utom ically be displayed once thik

startsuser : starts the system. The ;menu is mnemonically dri en and the 14. Se Of. spepial: keys:is '
_ _,t ,

',' not needed!. This allows the system to be .transpo ,.;;',:,.. to different. 'PC'5 without :major
_____ _ __ . __ . .

modifications. -4 menu bypass system allows an .experienced user to havigatesthroUgh the
,,,-

system_ with few menus. A security :systetri _ws only valid DAMIS users.access 'to thej
DAMIS_ programs and files and non-DAMIS u '-'en access td other (non DAMIS) program

,- f .

ariel;fil6f.. C: .
..,.. . ,. ..

C,.
*0 IS isithe first project at "Columbia where. PCs are being placed on manager's' dedki.-
T success_ of DAMIS requires that Rilot users gain a knowledge of . personal . comPtifers

an hoW they interact. with host systems. 1st do :this, a training : OurridUlum Iwas_

_._ . .

implerriented. :Thotigki .are not- easy, at firsi; many .managers have found that they were .;
,,i

not impossible to leirn.;', The -Of fide' Automation Grodpil of CUCCA has found that ...the best

way for - teaching the uses of the PC was' to have students use a computer -based
instruction ACBI). course (using selected software padkages) after they have attended an
overview tlagg. The overview classes last .approximately two hours and teach' the basic .....

concepts of the operating system or the softWare package(s). The . CBI should'! encourage

students to practice what they:Ire. titystitis:ItiffaOurse proceeds. `'
.. ,

: :- 4",. ':-: ''.' - i,-
-

After Phase I of DAMIS is -complete; . the project will be analyted 'and, if necessary, ;" 4,.''

redirICUd: It is expectedv-that the Pilot project will provide us with needed information to _- 4

provide an objective assessment of the project direction. At this paint; there are still 'many `-......,,_
: ,-

questions and a variety 'of potential solutions. Howev til we follow thedugh with a i ,,,!':':wer_Aiii)n

pilot, we hot, be in a position to accurately -deter ins which solution is; dest It should
be noted .that this project will not only change automation aspects, but may change basic
'operating procedures at the department level; the interaction between central adininittration
"and departments, and the central administr 'oil level. ,.

io-



359

COMPUTERIZING THE BUDGET OFFICE:
An OnLine DecislOn Sgpport.System

Glenn R. Rosenberg; Assistant Vice President
Business and Fisca:l Management.
William R. PeterS; Manager

_ New_Systems DeVelopmeRt a

The University of Connectice'.
Storrs, Connecticut

The University of Connecticut Budget Office has created 8,f.uliy
online decision support system using the school's existing
inf6rmation system to provide management with instant_ and unique
views of the financial data base. The Kighly versatile language
FOCUS is=Used.to Interactively access the data without prdg*Ammipg
assistance from the Computer Center's. staff: %;.#64* Paper i7ecauntS'i
the implementation process and resource_requireMerffs,i ascribes 'l
the attributes-of the system and evaluates the successes
failures of shifting: to a, fully rnteractive budget review 'and
developMeht prOcess. Special.attentioh is given to the personnel
problems and Analytical challenges encountereditt,yhe evolution to
computerizatian. Examples will be cited of financial models and
graphics .used. to 'facillitate° meeting internal and externa4
information re-quests, perform ,complex revenue and expenditur'e .,

analyses, and ptepar-e multiple versions of_eth annual $200 million
.

budget request.
k

'V
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The University of Connecticut Budget Office has embraced computer technology

to deVelbp, market; implement; control; and analyze the school's $200 million

operating budget. A comprehensive'on=l1he decision support system; whi4 was

created without substantial improvement to the University's batch mode

iproduction information systems, IS acteSted.by using FOCUS; a fourth generation

report generator; The experiences at the University of Connecticut serve as a

--
model for institutions that need to computerize retrieval of management_

information but which are unable 'to divert . substantial reso,urces to the

development of statedf=the=art transactional processing systems;
is

I. ATTRIBUTES OF THE BUDGETARY DECISION SUPPORT SYSTEM

Technical The Budgetary Decision-Support System iBUDDS1 runs on the

UhiVerSity's interactive network which is anchored byan _IBM 3081D mainframe;
A

with on line access using VM/CMS.' The primary'Software is FOCUS- -the report

generator, University °I...Waterloo SCRIPT--the 'word processor, and XED1T--the

system editor. The:buaget staff 61SO uses an IBM Personal Computer finked to

the mainframe Via- Asynchronous RS232, communications and the-83101 terminal

emulator: The PC is- :used- with a NeWlett_ Packard 7470A Graphids Plotter and

I
HARTMAN 11 graphics."sOftware to produce high quality bar; pie, ,line and text

charts%

2) The Data Base --The BUdget Office accesses several primary files
. .

resident on the main compuer system and the.Office has created scoresof other

subs4diary fileS using the extraction, matching and joining capactties of
. ,

-

FOCUS;
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The key data files used in BUDDS are:

1) Summary Expenditure informatlop?-(last four years online);
2) Personnel Information (current'data only),
3) Budgeted PositionControl (last two fiscal years-Online),
.4) Budget-Requests and Allotments (cUrrent fiscal year); and
5) Table of Budgetary Expenditure Accounts (current codes only).

In addition, the Office has created a nd accesses the following files:

.,
1) Budget Developmdnt File (merges data from the fiVer key files),
2) Budget Request Tracking File, - .

3) Executive Permpent an _One,Shot 'Allotment Tracking file,
4). Energy Usage/Price F .tandProjection,Mpdel4
51:Interactive Tuition .0Section Model, and
6) Collective Bargaining Interactive Negotiation Model;

II. IMPLEMENTING THE BUDDS SYSTEM

Two years ago, the data needed to prepare and monitor the budget Was

°cOntrolled by the'Universi ty's Admi.n istrative Data Processing-(ADP) Group;

Computerized.aCceps tothe.:flles was restricted to the professional programming

Staff. while the ADP Group acknowledged the user's needs for timely and

accurate analysis, the Computer programming staff was unable to respond td'the

continuous rbquests for unique aggregation's of financial data because of higher.

,

The limitation on directuseraccesS meant that the Budgetpriority projects.

Office was relegated to using cumberstre detailed accounting reports

a(manual bu.dget development andcontrol.system.

to support.

InflationaryjDressures at the-end of the last decade coupled with._annual
.

midyear recisions of appropriations forced the budget staff to eladria

.capacity to control and identify opportunities to reallocate funds. The BUdget

Office needed to examine thel, spending patterns of departments to identify

problem areas for the vice presidents and to suggest supplements the yearly;

allotments. The Summary Expenditure Information file contains allotment;

encumbrance and expenditure data which is required to analyze the departmental

2
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spending patTerns; The Computer Center staff proposed to assist the Budget
,1

Office by pail daily output.Of the current y'eaN-. Summary Expenditure file to'

disk for online roadonly retrieval as needed; The main constraint of this

proposal-was the lack of onIlneipro§ramming experience by the budget staff.

The initial training experiences streerel9 deflated the,enthuslasm of the

budget staff; They attended, presentations wi0-1 were geared for students and

adcdemic users and the budget staff found many of the examples difficult to

apply to administrative user problems; The intervention which saved the

experiment came when the ADP. staf.f personally assisted the budget staff by

providing solutions to many technical problems;

The first special reports which were generated quickly enhanced the control

function of the office. Unique aggregations of expenditure data allowed 'the

budget managers to gain new perspectives oh.the allocation and disbursement of

funds. Problem spending areas were identified by- calculating a percentage of

commitments to date against an allotment; Sorting the output simplified

exception analysis an.d...saved the staff from the timeconsuming aggregation and

calculation of the status of each expenditure account. The computer opened an

opportunity, for staff to isdlafe emerging bUdget shortages and resolve problems

before they worsened. Additionally, computerized searches for strings of data

enabled the office to audit the accounts far' more rapidly than pre

Posiltble.

III. MANAGING THE BUDGET.ROCESS

A'. Budget Development

b

o
The Universit9 of. Connecticut 'Budget Of_hice prepares five unique versi ns of

the school's $200 million spending pian,...ddring an i8=monthbudget develo ment
.

$,1 . A.,.

!:',i 4r-
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cycle. A different submission is required to conform to the budget format used

by each recipient. These budget types Include:

1) Board of Trustees - program budge/ by school or department
2) DepartmentOf Higher Education - major: line item by campus
3lfOrfice of Policyand Management' - detailed minor line item by function
41 Legisiative_Appropriation's Committee theabove (as required)
5).Departmental Allotments - detailed by minorline item and function.'

1'

The data required to assemble these budget reguests comes fro nearly every.

. /
t.

- _1

financial and personnel data file:. The Budget Officeformerly reel ested annual
-....,-..

printouts of the basit data that produced in formats which had remained..
.-.:.,_ ..s. ..

unaltered during the last decade. The two budget staff members charged wish

developing the budget calculations in each of the unique fOrrpat.s.for submittio:
. .. ,..

...,were feced with an overwhelming annual task of aggregation.

Yhecyrrent budj t'Aevelopment system is'.fuily automated androvides more
kA

,
and guarantee.. of .accuracy than its manual -predecessor.: FOCUS,

enables the budget staff to create. a, system Which Is used to anal%gv model,

,

end prepare the statements and forms thal are required by:eakh_revrewrog.agencx

in final copy-ready "form. ...Files are created .b y; elrat ttre Nrequired

elements from-the main databbase files with sufficient foresight to anticipate

components needed to aggregate the data intoqhe budget formats. The key

digits enable the -office to link data from distinct

new data base.

iles to form a'

The Office uses an, interactive budgetary development modeL whiotidetails

additiong to' the base and quickly provides a botfom.line Jor all alternatives:

The mode/I consists of 1) a Request Tracking File Which _containt the key code A.

and description of the :detail budget requegt and;` 2) a spreadsheet which

compares current year and -requested year amounts by major line Item end

35
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,

p1ogram. These-two-,files eAkle/fhe vice president to findly hone alternative

---,srequesisand immediately view the impact on the bottom )ine. Revdnue reqeed

to fund.the-budgeris projected :using an InteraCtive T9ition Projection Model.

, .

Thismodel allows the alteration of enrollment assumptions and pCovtdes for the
.

-. , .

caiculatio4 Of, -differential tuition rates along The dimensions' of residency

status, level of instrucl.ion, and school.
.

Calculation "oZ)he University's personnel budget is complicated by the

presence of 11 different bargaining units on the campus representing 4400

employees. The Office of Polity and Manageme-nt-7the .Governor's budget

off ice--requires detailed calculation of the .budget request by bargaining unit

in addition to the detailed line item and functional submission because it must

prepare a centralized request to the Legislature;:for.funding oif..unset-tled
1,

. .

contracts. Extreme accuracy.is required 5.10c 6'-a smali'calculation error could

have enOrmous impact on the General Fund persona) services aptpropr-lationwhicn

exceeds $80 million. 'FOCUS is used fbmatch.the PersAnel-Ojniormition File

with the Budgeted Positi4: Control File to create an.extracled file containing

the account code, bargaining unit identifier and personnel classification data .

by individual employee. This file' i5 run against an.algorithm which determines-
.,

the impact of the 11 contractual settlement5 along each of the dimensions of

the budget submissioh.

The computer is ,- also used -4o:F;repare- the -ftnal copy of all- budget

presentations. The Board of Trustees program budget contains two pages for each

school or division. The first page includes detailed,description5,- activity

level 'clata; and out ouI ndicators,. -The Office of Institutional Researclp

maintains the data ni-ase needed to update this matgrial and uses the a

4
University's word processing software4 SCRIPT, to creole this rdpOrt:,- The top

35C
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half of the facing page contlins the budget request detail by source of funds

and major expenditure line item. The lower half of the second page contains a

co.

personnel matrix which summarizes the position alloCations by fund source and
h

type of pos4tion. The second page of each departmental request. is prepared

165

FOCUS fip.anc-ifl modelling language and is printed in final form. The
. ,,,.

devel9pment of the files and programs used to geberate the, budget docuMent -4,",',

allows the Budget Office an additional month to prepare ,the Board of Trusttes 1

,-;,1 , L
Program l5uslget. This extension offers the Uliversity's top anagement a chtil'

'", ' '
,, ki'l 4 A

to more effectively evaluate the proposals wigich it to the governifir;'

i

boi0. rip'

°

B. MARKETING THE BUDGET

. . -

As a public institution e University annually presents its budget tck:,11:14

governmental units charged with oversight of the schools fiscal affairs: The

Budget Office workS with the Vice PresAent'.for-Finente and Administration

assure that
,
the University's posi, tions are clearly'aunderstood ;,and understodd.

Comp4terized-business graphics are incorporated :with tatiutiar reporrs prepared
_o

k

_
f,

directly from the data base,.4 rto sell` the upoilitical" budget.in oral and written'
4

presentations. Bar, pig, line and text charts ar%created to explain Policy

alternatives and computer generation of graphics ;allows the Office to test

'various presentations and easily alter the charts to assure maximum impact.

FOCUS enablgs the Office

requeSted by the reviewing bodies. The Offide maintains a library of special

tabulate; budgetary information exactly *as

_4-

.

formats and a core body of software,which is quickly Mopified to react to the

4
unique demands. Responses are often- prepared within minutes and sent to the

Office also uses146e electronic transfer of files to accounts onrequestogcr, The

the University network to speed delivery of information.

!LA

- 6 -

The increased -speed
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and level of re6porisiveness has enhanCed.;.;:the University's credibility in the

State Capitol and strengthened its barganing power.

C. IMPLEMENTATION, CONTROL AND AthelpSIS

most important function of -, J Office ishe Budget ,k4* allocation and

control of departmental budgets. The General Fund approprfatitmana TUition-%

Fund authority is translated, each July, into line item: departmenitaL.
..,-_,

alibtments.. These *Ibtmen'ts are based on historic funding revels (prior years'

.

.permanent:aliotments),-vone-shot needs, enrollment or service demand and new

progr'aft5 ,ae6ds. FOCAS rapcirts'reYealing a departriignt's spending history from the
;--- A , - 4,- 4.

4 ---,-,t-7. $
, _ ,

o

.Summary Exp4hditure File.4tre combined with the Budget Request File #o become
,.rte

the vice presidents'__ worksheets for determining departmental funding evels.

.Subsequently, allotments are directty input to ,the_ accounting system From the

. ,

Budget Requestj.ile: FOCUSi.als6 is used to assure that the allotments ;in the-
,

Curr6ht Year SuMmary Expenditure Fi(e .41ance with those contained in the..

'fft

Budget Request Fle. Every month, the vice presidents receive )3 six -part
.

report ,which summarizes the' allotm4ht levers within. their purview; -These

reports, which are _generated from,three FOCUS files maintained by the Budget

Office; enable the institution's executives to closely monitor' budgetary

commitments and assure that a,/ocationd are ...obeyed.

A menu-driven ExecutivieBpdget System eases access to the control-reports

.,
.,

1,,Ithin BUDOS. The dialogue manager feature within FOCUS is used to elicit

responses from an analyst reviewing the budgetary accounts. Budgets may be
1

viewed from several directions.. Normally an exception analysis is run by'major
.1

4
object of expencli/et.to determine if overall-spending is within the.allotment

limits. Excessive or insufficient spendingpatterns are highlighted: by

-

ordering the report by percentage - spent -to -date: A second inquiry direction
j.- ......
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c../._, _
..

allows-the analyst tci'View detailAailotments and commitments by derartment.

a

ThiS helps; the "Of_ficei.to quicklyisplatg problem areas without poring througp
. ...

. . ' p '
,

hdndreds of pages Of exponditure detail.i
V

- s

;, ._ .

.-. ,

The on-line Summary Expend Eiie contains i0oemation which i current
. r

' -'-- .

through the last Scheduled update; 06-11ne access enabr:Ne.Budget OYfJceto
, -. .0.

extract.i6formetion Pi-Orn the accourtr ing§yste to seven weeks earlier than
.i',, ::. '

...

previously .possible: Detailed Irbh4ctigns ailable only throughpard7copy

. . / .11
-

.c.

reports since tpe4.diitk, storage

4.A

reqy' excessive and' is not cost If.
. .-

justified. . The on-line:7putput herps:, ffice Arovi4e reliable; timely_
.,. . . ,

, .

control.thfdrmation to managers. Access
i

the,(4irren1 Year Summary \
. .

-Expenditure Me wil4 sOoik-be amoilable: to 8,1;I; 0;AriMental manager with

. terminals on tile nelwoi-k.

D. rRO)ECTIONSOAND MODEL

A.,

1.

FOCUS contains a-.faciliti which simplifies. the Crestm4i0-69i.7complic;ted-
v,

....

financial models: The ElUdOt Office gener,stes.' models to prefect the impact °

. 4 ..

alternative c011ective :11105%inin§ settlements, 'tuition leve)4 and 'enrollment.

;, .......7
.

...,
'

.. .
,-.

...,patteripsi and enerly codsu ion and price changes.
.

dttlin4 language,
_ _ ,- ,-/ -ir-

._!.

.al 9ws the Office to preciSel- oki- output lii 0-frit-ready form irrcfuding the lot

insertion .of andard accounting statement conventOns.

4.
41, 47

The Co riectiv rgaining Interactive NegOtiation Model was devetopscrdurring
)1(

,.the past ro of_ the professional employees uniOhWithimi.

.' 1 ,
:

... , ,1*

' g: v;°.
..-,. -;

seddndsaeKaa,settlAlut. is proposed, the financial impac _f a packageis- -- ..

'- , .

12.Tiet-ned .-. fhe modet's variables,-:including salary `percentage increases;
-

.--
1./ .

cApnnual increments, and merit poielirar"4: projected -for .the' length
.ft .

cirtract., Th ' print.e1 report contains, a calcul.Ofion
S "'.

.

.

of the actual and
.-

.;

.4*
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annual iied 'cost and percentage increase for each year.; The development of the

Mode) encouraged management and union representatives tb move the site of the

"bargaining table 'to an office with a terminal and a hi' speed printer. During
, .. .

;tie final f i nici a I negotiations; the model Was us#

-/-
generate a dozen

propoSa PS and tentat ive agreement was quickly -reached.

ki ' 'It
w The l'nteract i ve.- ' Tan t ion "Pro ject ion Model forecasts MO 'revenue impact 0;:f

...,

dikapgeg in enrol lment of each of the Univetsi ty'S six campuses. ,wi ft4i47-..;:threar4..

,.

egor.
1 gir, " '

i es of residen,.. y and three levels taf"' educational" program. The tuition
I _

rate and enrollment /Ail are al tered to prodilace as projection of a tuition
. ,

increase by campus, residency ond l'eveti The model _summer lz s :the total
' L

income

and the percentage- ilrcrease r.of .the changes.
,

1
.

-

-4The
Energy.'Projection Model forecasq.S.the-outrent year ^.,and sucdiect4 ng year

eg,
,-;.-L-__ _''.:, k

bUddet's by analyzing year-to-date cost and ..arterat?ge .::ctintUrni:i*iion.i4e% frdhw
.previous years. curreht year actual price and vii .1%d?r,ta Is :combined ra tb:. Rfrr.:.:11r;

. . .

years: orkskirnpt icin g de t a f or subseqUent month_ 4e.P:tyrift,olti.ci?..464 - , re.itt"
,

...

,..t,..v..
.4.-....areipretiected* mult)Vplying the ..-puhren ree .by th Iirtage- increase

,....te: . t . ,- ", -;;,', . - y - .3..t.,),:,...1,,.:,p.....,

r%Ate Ct-ly I rig the .succeedre14,.months. The -Used rn the model is clasp yeti '.
.. 4 4,..

. ..,.. : A,-**),. --4_ _ .,-.
,

on S I ir1rt uSi,A3g the FOCl/4 gr,ap.hits..capabi I Vty; Over. th past three yeS44,

the Budget Off ice has pro jecte.d the -.cost of energy iir-Phl a . .-.5# bj th' ,arttlti.4..L.,L4 \I4,'" .,

-"
/

F

million budget by December 30. ,
i,e l°

IV. SUMMA Y

di

Th:rtpUniversi ty of t icUt succeeded, in

data cress by ,the Budge b cause Of the

There was an institutional commi iment to purchase the proper

hardware and software'

fits exper i n al lowing

following easons: 4
, p

4

- 36o'

gr:,1.



a) Excellent report generptiOn

is anextremely versatile an

re was provided - FOCUS.

-friendly language.

b) The University administration s pported the upgrade of

Xomppter hardware and Voitware as a hig priority.

4 ,
2) The on-line files met nearlYwall of the Office's ieformation needs

eitand wert used to perform most of the budget nctions.

al The bLidget staff was nibtivateck by the eas of data

within a ,shortjime after it lementat ion.

3) Personal Intervention during training was providebi

access and

'sensitive and.knowledgeable professionals:

al The staff of the AdminisfrativeZata ProcesSing Group
. ,

gyiy trained the:core Budget-Office staff to use

the on -.line tools-,and provided encouragement at the bleakest

*ours:

The Budget Director insisted thair staff use the computerized

Jools; Aed the Cohversionby example and.continuously

mollifiedi,reCalcitrants-byggesting and-Nr:prosralla

apOlicaPIOns.

1 A -
4).The staff achieved a high level of personaflgralifi ication and

.

university rgcognition for being at tht leading e.dge.,o office

g

technology,:_
0

5) Terminals were placed at the work staVion of eac to

increase ease of access and raise perceivpd'peer' prds ige.'

O.
The experience at The University of

other institutions; The direCt access

4-,

Connecticut-can, easi )ilbe rePlicatecLat
4"

improve menagemetitto informtion will

decsicin making and justifies the marginal .cpstS of a I've-iffy rep

generator; investing, in hardware, and training user. staff.

:ft- 10 -

N 3
Nr-
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EXECUTIVE DECISION MAKING: USING 'MICROCOMPUTERS IN B PLANNING.

Roslyn Hoffman and Lucinda Robinson!

Uni.versity of Illinois at ht'cago

SChicag6.

A

rw

71

.. The IBM Personal Ccrnputer and VisiCaIc ,software were key tools
in a_ decision support system designed`Pto assist 'tie Vice Chancellor
for AdminiStration prepare for an anticipated blidget crisis at the
University of , Illinois at Chicago. When . canpus ,executives were

.j' ins' xticted _to cut budgets and realIocatti funds to produce a
"Docrnsday Planning Budget", the Office of Campus, Planning developed
a microcortputer based system 'to analyze both histprical funding and
current resource 'allocation' patterns; In oda i tion, the system
includ _"what-if" _module_ which permits decision ..I -rs _to hest
r_ ce allocation alternatives. A sunrna.ry rrep.'. identifieS the
eff of substantial_ budget cuts on servic studerits and
faculty.

a
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INTIODUCTION

EXECUTIVE LILLISION MAKING: USING MICROCOMPUTERs
INSUDGET PLANNING

A budget is more than a statement abbut money,it.is the end product of a
critical executive. decision, Making process. In every university,. college,
departbent or entity with its own budget, thaL budget contains'a message ,about
the plans-and priorities of the unit's chief executive._ The budget displays
the executive's:decisioes concerning new initiatiAiS and' expansions and con7.
tractions of existing programs. It documents his decisiOs regarding resource
allocations. Moreaver,.the I 4pget puts the executive's-deciSions on the line
making:them visible to: the persons .to whan the executive:is-accountable:-

While ultimate respon ibility for budget decisions rests with the chief
executive of the budget it, a host of others influepce decisions made
throughout the, process of.draftingioudget requests-andYthroug t the process

of allocating resource's:. within the budgeting uni le, a vice
chancel)_or is influenced by the deans who repo To him,, _his peers--
cempeting for resources, Sy the Chancellor.and,of se6bihig own staff
who provideinformation and advice The amount i,nfluence each of

these constituents-exercises depends upon-the p etft :selving anon, decision

hiking' styles used by the executive.

In the_upiversity environment- Collegial decisi= n tainTisoviewed as the-
__.

norm, especially in ac00emic departmentS. However;
see ng a variety of styles. As described by Chaffetp.._.°

,..,,-.e..1.4 decision making exerciseei_involves a blend:of*cisi
Deision rs usepelitical?411egial, bureaucratic,
4different stages Of the process. The mix of these styles
upon the importance of the decision, the time aV4iiiablo

decision, the power of the constituents influenCing they
position and personality ofkthe decision Maker0.-

It

.

However- in the last few yearSi-two major external ioraes *one econemic7t
and one:techLlogical 77 have profoundly influenced decision=Making 'styles ip

universitiesi_ especially in relation AO brpdget and resbutpe.'allocatioh..
FirSt; fiscal stringency and projected ,enrollment decIineshave- created A. . -_'

demand for grea r accopntabilityl,andRicessitate theeveittAiti 'of-7bettet ;.tli

and better understanding'
inormation\regar ing_fise matters.!' ocirrtPufe techp:;1,c6yt-:14;:

the executive's 'formational 'ne flax* MAde' 4----

availablexmore appropria : dytiMely infoimation: Both' of_these forces. ve . --

resulted in the increas ularitybf rational decision taking!
--, - , . , ;,

,....

n601 coon .c arld"tedlnbleg:cal forces w94-e at work last winter,at the
uniVersi,y of- llinois at Chi when the sudden'discloture_of a shortf-#11:in

expecteJ.s e reyenues p)r Ci to

:Axe acpust6r-red.;t0'_

n.itaXing:AtyVka.
tional9'stylesat
1 vat depend'

onto take

On taker and

a University-wide)iildget.crisis and.a .,ir

calI4fr &the PrOsident CI the University for %a "Doomsday Planning Budget:':

.1 ,---r- ,,,-,7' 7Ii,...-0,,,. iJ ,,-,...r ,41...,..-1: ;f! 1 a

(Boader:' INatiolia !Center
-..

h. her Educibn r.ahaq---Oisy8teli18;,
. 4

cvla

iorgAti

DeelSibnmaking in Higher Education
1983):
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_ In December:Ij82; :Governor _Jim Thompson cqiounced that theStateiof
Illinois' was -facing 'a budget crisis. Like many'of_her sister industrial
states, Illinois was suffering because of the nation-wide economic 'reces'sion.
There was a: shortfall in expected state revenuesprincipallY"due- to reduced
sales tax idCOme_ and, an increase in state expenditures_for _unemployment
insurance and welfare.payments. .;The GOVernor ordered a roll back in budgets-,
including a/2% budget cut, a $7.1 million reduction, for.the University of
Illinois.

After due consideration, the President of,the University_decidedthat all
constituents --faculty, adminiStrators and students moist share: in the .pain
of the budgetcuts. Although the University had no salary or price increases
at_the beginning of the fiscal year, _apaanned salary increase for:January was
delayed andan.emergency'ndd-year tuition increase institUted.in.order to
balance the:adjusted budget.. In lightof the bleak outlook for fiscal 1984
and the,possibility_of the .legislature_ cutting_ between five and seven.pement.':
from the higher edudation btidget, the President_ordered the.7.camputes'ta:

'-: develop a Doomsday Planning:Budget. Our campus, the University of'Illinois
o at Chicago,: was to plan,. for decreMent in state fUnding of approximately

five pertent.,
,

Like' Gaul of ancient days, the campus has free major divisions,'
each with its own chief executiv:- the Vice Chancel-4-kior-Aremic4ffairs,
the Vice' Chancellor for Health Sciences and the-:Nice elilOr for Adminis-
tration, - These three executives, Who- hag: been, fr y competitors for
inoremAtal funding -4n the past, now, had tED.confrent distribution .of a

_budget. decrement.

e 'Doomsday Planning Budget drepresenteda critical deciSion making'_
exercise, th outCome of which could-have had serious Impact on the affected
departments d1 even on the. quality of lifp on the campus. FUrthermore, the
'exercise wag o be carried out in a very Short time period. In this phper; we ,_
will address ourselves to how support was provided to tr Vice Chanbellor-for 0"

Adaillistration for this exercise. . -

tie "

Alit In eviewing the problem fafimg the Vicybance4,?r Epr Administration' k,

'three Or objectives merged:
t

:e. To prepare a Dcomsdaycilaing Budget request which,.
t-,_:-; -.. ,

-0-- ,0

budget requestefromtbyltwo other'Vice Chancellors, . ,

would show cleatly_46a*rongly'the negative,impact
-on.faculty]and'stug6nts of dramatic' udget cuts in) t;

:support service4.

when reviewed= by the.;i llor irroompetitiOn with

,

To examine 4he.manner:in_which resources were aliwated
among his unitsana findNays to absorb budget cns . -:;10

without endangering the ''integrity of the entireA*port' "',./

service operation; ..' k

p To analyze and respond quidkIy.to various allocation '

5 strategies suggested in AiscussfPn*.with the:dilantelior.
-k 4ndotherVice.ChancellOrs. !'

,"_.
**

'..The_Vice_Chancellopvthad a budget_ g r
years, 'the adMinistratiVb se ices-unit
z6ror-banc budgeting. The proc ts'n1clluaed

.

.

n place For in-nber.tf

gb0 :in -a rood i f iced apVroacl to
annUal view ;of 4nit.4.1.4tiTt;

_ _
s
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in Which priorities and COW {were examined: An: Operations agement Board

(OMB) , :collitoted of unit directors, faculty and student representatives,
conducted open meetings to review and prioritize requests for: additional_
funding and new programs. The Vice Chancellor; 'in .conjunction with his
executive staff; reviewed the OMB recommendations and made final decisions on-

budget allocations;
.;'

The budgeting )process included for several years :_a mix

.."of: collegial-and political decision making; Or the one hand, there were open

. meetings,. disqliss*Ons, compromises ,and. a, final consensus on -a recommended liSt
of_ priorities regarding the operating budget. On. the 'otherthand,A01- :al

political considerations greatly influenced the gItimete decision ew
,'programs were" often funded according to collegial decisions, but for . St

pail., budgeting was_based on a Philosophy of:incrementalism a uniform per-
centage increase aPPLied to all base .budgets. .: .

p.
.

,....
.

_)'.
.

Although the Vice Chancellor planr000._to_continue to receive consultation
from the directors reporting to him, he decided.to_explore and adopt; a more
:sySternatic, rationally based approachito'-decision,making. 'Toward thip end he

requested that the .Office pf Campus,: awing. make an indepth analytic
examination of the budgets of LJ iits rppcir 'g to him.

.

i . . .

The Vice Chancellors ,eoffice, the' Office of Campus.3Pialwing, is Z?
charged with.. responsibility f analytic studies supporting planning and..

reource nanagement .for administrative services units. NeMberS of the Campus
Planning. staff;_ including the authors, are experienced at developing small;

Jr specializedrpftien systems Wsupport high level decision making. The

Office geare up :for a fomiliar set project goals. Wejlad. to_acquire data

We had:to tap* the vast mss of' budgeting, accounting andpayroll data avail-

:-able in'60Peraion systems; managelient information :systems, and old

budget boos. We had o t5entf6rffi the data into information through syntheSis

and analysis. -Then, we to -ensure that the information was 'useful to the
decisionAnulker..__ The Info °nor:had to be not only accurate and tilelx_in itg

deliveryI 5,ut_felevant,:a su-tinct no.information;overload;.clear, under - r:

-:standableL an respons've the informational need of. the decision Maker.:

info -on was_used .; t it was integrated into the complex decision makingrn$
Eut nn important and_ most. Officult.of all, :me wanted to ensure: -thatthe..

process. This involved concerning oursel'ves with communication- techniques and
organization development techniques necessary to gain accepttance for the study.

- t,

. ,

1 '1 -
-.7.., .: 0 . .

. ,

It was,_in a large meastre,.this last concern, that led-us to utilize the ,

1.

7
microcomputeras the basic tool for-this study` .The_prineipal decision maker
in -this c/as the. Vice ChanCeljor' for Adkinistration, a results...,

oriented executive', who"sta s at the cutting edge' of.manageMelit theory and
igh tecAnology. . At the..1:4- ,. Of the crisisVice ChancellOrrhad.' -

re entlyinstalWd' an 00. personal .4-3ciTTAItta.r- his; olkn-offiee and `waP'-

con uting. IV4-..waP,a,goolti candidate for- -pLicrocemetiter_basqa systerro_on which:,

pe-sonat3y using., softwa -.-preducts: for-..fward.;pr. egq.ng and tune; managenient.

In our. opiOpp, he had. a higft degree greadin ..Af6r:a trial:r511 at deSk-top;

he could, retrlOiveTils 'to'anPwer ad hoc, unprogrammwtig.ons:and opera&
idTri: ...:RodelgNirOwlirieh he could-Vary- parameters and examine otatcbmes.c We
1-iffi :t1-0-t. i.v.i.ng: the Vice Chancellor hands -on,experience in manipulating

..:th4 rmatiot -would augment both;.his .upderstafiding gIff that itiformeta. and

e. :QP / '0'
(:

sr,
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his of .ownership and thus increase the likelihood of his incbrporating
the inform.atarn into the dediSion making prpcess; °

Our plan was to use the'microcomputer, spread sheet software and.graphies
to develop appropriate and sive pregentatibns of current and histbrical
fiscal information. Also, weOlanned: to ease ithe burden involved in varying
budget parameters and preparing 'alternative budg
that 4 our approach ,would Save.'us 'time two coup
system faster on the microceriauter,',00. because
comfortable using the new egUiprentt cVediAld redu
time by reducing the need for a middle,m4n.

.4_:6
THE BUDGE' STUDY

o.

An added advantage wab
ve could develd the

ision maker telt
ieval and analysis'

Our systOrn; was developed- 'using, .apcadaptive-approach to stin.. , estarted with a road identification ito- the data. necessary 1t...s: meet the'-"
informational r errentt for budget piarin#1g. We Opted .te linWprpgrar6-1,
ming efforth, .r lying solely on .software id, pace Vliettheivreagoit2!.Lized on ...1

our close Working relations*Th with, the Vice Chancellor' to :eStablish a -

feedback mechanism allowing 11#11 to -frequentIVreview,an0 bc;;mment orb: the type -; .
of information, ,the leVe3 of 4access, and the .analysis which would, be 3110§t'
val ta*,e 'in V-a,..3 style Of --cleicksionppaking. Finally, i#t. was esse&ial t
the '1.5".. t.erit be .kept fl4able sitirej-sit had to adapt to changing%needs 'in
a volatile enviroluient. :2-., ., w ,

. ...,..) . 0
,44 r__

In the *end, e system- . sy,ructre looks rparrkably 'like the Execu

ment p ess is dyndmic. The yinfo tion systgu. -- depicted in -Figure. .1 --.....
Inforw, n Systems describedAiy Wart/ and The;' :system develop= --

been throUgh two Subsequent. revisions. sinte
system

-period cdvered by this
4 A

'It is difficult. to" disOtiss= deveiopinent !if our SYsterR i'n".411e4ttily_ defined
t . The tter'eA, major ccmponente --. data, J.software, Analysis ° -- :are

interdependent, and build upon one anciythiir. H r, in Atteropt_in4to a.mpose. If .
° some' ordetYon, thq clisciu-4sion. ch ifollagE., co tion '4;?f the database

And aevelogrnt..of the budgets el libl' been dlass led as *separate topics;

' r' 759
,

---

'tfr

:Construction of the' Da a4ei
°,4

*Our goal was t cre*Ite4 to cube an application database that woulel-
s-ynthesize the Sa t intern to for each brgana.zational unit over tfiane.,,

-.and incluc keys .vaiables re lecting....the act of exogenous factors, :' In
'''"), conWiacting a et ,_fOrt uSe ; analYzing the administrative service

guilgt "A. tact we were temptin41 to kvreate something not available frart'idaW-r, single 'Irniv6rsity d urCe. The exrsting databases and tUS are exce1.4ent
fore department:IeVel n. or for ,earrpus-wide- aggregations. in 94, area
6f 4pplicatiort4:bilt.'notrie. co 1 proVide the level %or diversity, of inforeteelon
needed . Fig0q. 2 kilts the three maj .stages of the process:
identificattion and 2,;,tracfro f source data, con irdepion of a peeprehensifve' r

, `,4
...

e:.
. C ' r

2 . - j : 6t) k i`.John F. RoCksrt ait1d tlichael E. .Treaqy, "The CFX) goeg on-line;"
-5- Revi..ew, Volume :69:, Number i , January-February 1982, p.11.. ,..*-

*
I* 'Y ,,
4

A.
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naste' t .se-with:inforMation at the Ipoest possible level ;of, tail arid"
y- ereation:rxf,the executive data cube. Neither _master- database nor

reMain static; both are updated on a continuing basis.&ta'
The were, sevefel_dimensicms- which the)database_mustcover:,_ 1; current

information ponceNning bUdget allocations, 2. ,--theliistory of those_alloCa7:.
.tibns, 3; details concerning administrative services personeland, 4. some
Measurejf the external factors which influence the ,alloCations and
expendi es; Fouf sources were identified to provide such information;

.

For the. eurrent fiscal ,year, highly detailed information could be
,extracted from the financial information systerM.the university had purchased
several years ago. :This system provides=reports_of the account, _department,
campus and university levels, but it does not have the_capability to ShOW
.rnor6: 'than :one leNpl at, a time..4 In .order to Construct-a picture of the
administrative services budget we had to identify all accounts within the
eXecutives span of eontroland_Widentify the lowest level of expense. detail
t.o 'include. AtcOunt detail and the disaqgregated expense categories provide

dimensions in thetAttabase;. Thus; thestrueture is flexible; allowing for
:futuie _'changes in data ''categories, for example, changes in organization
'.1.tructure or changes in definitions of major expense categories.

i '..F. ,

Historical iqormation,wasnot available in any comPuter Mei- For this
ori nfoiliklon we 'identified the awnial report submitted to the legislatureand
the toIrd of 'Higher Education, This OccuMent is 'representative Cf! the

1 raditi..onal approalp to budgeting anr..1:ds prodUCOH.fram special reports and
from'inforpation'in the discussed above: ' The information is reported by

,fdlICtilbrli e;g; ,instrudtie , research-, public service,_ .stndpnt services,-.
'7.1.41stitutional ,SuWorti-etc.! .LFxpense information i,s only,ptovided for the.

broad categcTieslof perscnial services and eYpense4anae*ipment.NE&E). Ndi

.

further. detail :.is provided: For wobt departmentsi-hOwever, the.infoiMation..:
..

-.. ,et- %the yearsip:adcurate and_ is adequate fof examination _of trendS4*
-"°,1-, any needed extrapolation. The information systeM is- expandable; as it .

,.,

4mi lturs, ,a greater levb1 cf detail will be inc9rporated.- For example, we raw
'have detailed dqka for X1133 and P1134.

Q

((The third component of the database is infopMatiOniconcerning the people
,t-*:- work in the ddministrative service departMents; The source : of this
inforMation is an archaic transactional data1processing system -used for the
11- ..of

miversity payroll_and represents_ the onlysourtqf for detailed information
concerning.0tiversity employees. wq gain atee s to payroll data by submitting

,a request to theAata processing departrent for an extract 1.1e from the
master.: The payroll systerrL is_ not withou it's individual quirks and
rOblems.. The'extract file reiluiresiseveral_stages of adjustment programs
.ftfreliceurate Statistics cats be generated..--Information collected from thiS

Source Owlusde vailaftessU as employee claSsification, kvi data of first
h4ei an OlalnforOation.

.. ,

i
-- . . - ,

. . , .

The' fot,irth and laSt-area; is external data; In order:to take into% .

cc,nsicleraton thbeffect.of dxcgenous,factors which effect budget allocations
and expendauresi :inflation in ace? Mere construct6i from monthly consumer
-pricos reportedj5y"the Council of F.cnomic-AAvisors. Algorithms built into

.4..

_

,

1.
J
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the systeM alibw adjustMent for a calendar or fiscal y deflator and' can
convert` .the base year to the standard. 1967 and...1972;'to. after 1977:

Data _collected in the four_areas_discussed,abeVe were tered into four
large-VisiCalc files.? Once the master files were.irl,place, extracts were
made to produce the files that would become part oAhe executive's data cube:
The eswntialinfermation was :condensed into_a very' limited arid select set. of
key variables.,FVery 'effort_ was made to make all theexttact_files_easy.tO
access and manipulatq. _EVetything is clearly identified with labels, built-in
formulas provide totals for vertical and horizontal aggregations sac-h.as
department total and expense category totals; and explanations are provided
in the form of footnotes.

Development of the Budget Model

_
The content of the data ciibeis determined by the_ executive's needs Per

budget information. Similarly, the capabilities arid aids built intcrthe model
were based on how we perceived. the executive would use the system. In design-
ing thesystem jr_ considered the nature of the_datak the availablg-tsoftwarei

imethod of use _'mid_ style_ of the executive, and training tools. In short, we
had to individually tailor the. system to net the specific needs; style and
temperament of the:Vice Chancellor: The -resulting system is codpoised of
several yarts::_ the budget fileS, training and directory tools, generated
liparts and analytics, and ad hoc analysis.

. .4

Initially, the:Vice'Char0.10-1Iorplanned to rely.on_the ability to view
and print files only, in the traditional "rend only" fashion. The many fife
variations were aimed clt. Satisfying this requirement. AS his sophistication
incq:ased, and the executive became more comfortable with VisiCalO, the
ability to do his own analysis- became more=importpnt. Eleven._ files were

providedin_all. First level files contained departMent totals for personal
services andT6E and showed. the bOttam line totals for all units reporting to
the executive. Subsequent derivations show the dis"tribution of his budget

_ across and .within.depattments_ for different-levels of aggregations. Other
,- files_ show historCal allocation patterns boithin current and real dollars
_ andiain extrapolaia trendsbased on estimates.for.future allocationS" under
..different.-scenarios. Finally; a file showing the perSonne services, and
equipment and expense_budget for each 'unit was used as'the.basic data in
constructing a "what if" module.

The what-if files; can ,be used to assign a percentage increment or de-
crement to any category or set of categories. The changes cause an entire
new budget sheet%to be generated including the ,aggregated dollar andi

percentage amount of.all the changes. Using .-these modules; 'alternative
budget options .ean. be 'Oasil-y-examinedi.. facilitating the _decision ;mhikihg
process., The _module -.gave the Vice Chancellor an opportunity to test the
eff:ects of both uniform budget.chatges in which each unit budget is altered
11Y the sane percentage; or variable budget changes in which different units
.are altered bY_,:

7
different'percentages: It also provided an opportunity to

3-VisiCle: -- an easy to'uSe electronic spreadsheet package
reciist_ered AlackIrinrk of Per-soriaI Software, Inc.

.0

or
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. _
ex9mill_.11-6,-,4__reallocations_ oan_12e -MadeWit.hin._-- limits of-a prespcified
fiRed total budget.

.

4 . -
A simple VisiCalc_tutorial and directorytof sygtet'files was deVeloped'to

assist theexecutive in using the .system. he information is cont4ined on a
diskette that.can be used alone ar:,in conjunction with theclopTx4*It'fileS,-,,
The tutorial steps through 1.. fie 154016POf-VisiCalindIUding 'haw -t6167Ibed and.'
.save files, how_ to manipUlate-information-contained---in-filesi7and7how-ta-prixtt------.
files using different'available_options. The direetbryi provides a succinct
description of the contents of each file, describing -thecalcUlation of
suimaries and'statiSticsi_and proVides the location (cell address) of critical-
partS of the file. . . . ..

Altholigh the emphasi6 in this section ison therztechnidal-aSpetta of the
ricrocomp r based EIS; there are manylwOts'Of the system thatretainjn a1,7,-

more tradi onal mode. One such ccmponent' productionOfpaperigportsi,
.''The project summary report serves tO shave ...Static*Cture oflithe bUdget,ati'0..
that. point_in -time; provides .a d-- T:fot satisfying ..other -reporting
requirements of the universitY; givesAnore 'detailed; documentati0 of the-
system, and iT7ustrp.tes some of the :systet'scapabilities _fbr 'analysis.'
However, one of thd_Xpalvalues of the report iSythat itlarovidesareference
guide for the executive and a transition from reliance on statitrAditional
reporting tathe_dynaiFC qualities of the EIS system. In shot- it serves not
to-answerquestionSbut to indicate other questions which can be:answered
With the'EIS and a 4044 key strokes.

.'-.4-,-,
Y

Graphics are a very important_ of!the systetNat onlydothey
serve the ObvioUS fUndtion of visually illustrating study repOlts,-:but graphic.
presentations form an important component of the cammuiication channel for
decision support activities; A picture can show.the executive at one ,glance
ifthe analysis is "on the right track." Graphics_pommand attention$1they can
illustrate various aspects of the budget picture internally, or iii relation to
other-parts of the organization or external envirOtmeMt, showinT the current
picture; what it looked like in the past and; what -various alternate
scenarios wifl make it look like in ,the future. For example; pie charts were
used to illustrate the distribution of administrative services fUnds, :trend
graphs -show the. historical allocation of funds and the effect:of inflation
over time;

Personnel services is 'the largest cdtpopent of tW adMinistrativ,/
services budget; over'80i ofthe'funds not dedicated to utility bills are
earmarked far salaries and wages. Because of the magnitude of this _budget
component, detail concerning the people Who work in adtlhistrative depaktMents
forms an important part of.the information system. This infortation is
presently accessible only through the mainframe coMputer and a syste e of:
programs residing in a docunentedpartitioned datasct (PDS).' Statistics such
as overage salaries, headcount, retirement patterAsieetc, can be- generated by
using members of thb PDS. Graphics illustrating,salaty d. ibution are also-

°ppoduced;:'

-!%

3 70
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The ability to perform ad hoc.analysi,6 is one of the-major benefits of
EIS. The crear- division of- -data and programs eharacter-istic-Zef-mein
computing `goes not exist; the system is not some mysterious:black bok
'performs magie with the data Rather,' the executive earl clearly see" and
understand the. system structure. This understanding facilitates; :t_ihe
transition to hands-on analysis. By accessing the information .direetly:::the

and could. better define areas in which he needed additional inforMation.

Although interaction of the executive the information system is of
prirrary- importance,,:theT. role-cf -the -sti -group-remains-a -critical part of
the overall system: iir:our case, we serve not onlyeas,'system ddyelopers (an
ongoing probesST, ba,";farge, as staff support :arialyticaR,,Of the

Chancellor's organigAtion. In the final stages of the Doosday Planning
Prtdget we assumed responsibility for prdducing the, final interface-- between
the budget model and the doemsday report.

e,..,

Conclusion of the. Study

While the budget study wawin Progress, the tVice Chancellor for
Administration engaged in negotiations with . the , Chancellor and the other two
Vice Chancellors concerning how large a Share of the decrement would be borne
by Teministrative Services. The computer 01-..isplays, what-if module an hard
copy tables and :graphs were all used to support argudents and to c:lrify the
need for funds: For the Vice Chancellor for Administrati , : a key gain was
his ebilitv to di-sGredit---41.4s.......ef.....huge.__gainS_In_ "atime services" _____,... .4-, .:

--, 4,4-funding during the -past- several years. The data Clearly ow no real dollar.'
. gains in such funding. After long negotiati on.S., a first order approximation
to the Adniinistrative Service:: decrement was set at, rough 5% of the
controllable state allocation; ,,..,. _

,;, . 1 . a,- '''''

When -the.' ti4. cane to determine exact." -how therdecrement -translote
. into cuts i, service and tedu4ivis in 'staff, the Executive I System ..,

becanK a .-_- a.. rt frool in, a ess. 11'he what-if used o-,.
-.." compute thin 5% across the bolni deer ntkfor all s services units

to ger.erate a budget report skrwing- erdaCrement in a %n-it: A, meet
' 'CU-4'e prOts47-ectors was convened , GPI i:Ti4ecte.r was asked to submit a b e

staterent shr7wing how he or sie would absorb the decrement-tCL.his or her unit,
cifyingw44t function's or service would be eliminated and what, taffy cuts

woul res lt. The key- co4Eeicents of ,sta is sutritted *by the irettors '0
,,Vie -"'*i.-.-.E.,..- enated toy the unit receatt in th *micropomputer budget mas file:
A final Siltu -ry report wasiproduceshowing the proposed- changes rvices
and . staff and the fiscal corsequenceS .?, This report and a b tting .(,

4, arralpic'e, written by Camptis Planning, went forward as the ecurrents in
rice Changel let' s =- responSe to the "request for a ay Planning

ni-.`Id , The AsPicrocemputer based budgi System had-, contrib stantially
to the buLgsi Plann procets ,

--, _

;

Oa
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., yr The succe sful irite'gration of iiicroccrnputer ,support , inta* itlw"Docirsday
Planning Budge :,exercise depended.on More; than-hardwareftWare.
alson_depended on giving_considetation to processes in pAL7Q-0;* the people

tWho have inpUt Aptb,.;pnd; are affected by decisionso and most:importantly to
' the .individual deditien and-7-tempettnent-7tif--the----execu'tiVe:-

- .-Turthero- -our success was facilAated-Tby troviding ,learning tools for the
_ executive and paying'__close attention to coMmdnicationtechniquet

. including phit, presentations., These strategies .helped the cexecutivE;
undue st

in- re gAertUasive arguments to Eris fel gw decisi&imaker9-

111e,]0ffice-cf.Campous!Mann' occupies a: position in
which was 'once unusual, but it n becoming quite comMon -
between data precessing and the dReoptive;._ Tri oonclusi9ni
,assuming similar POsitions in their, organizations we: dff_
Dor success in their.new.,rolet:

1. Keep-abreast tnecurrent technological tools.

2.. Know what data itjavailable,boil1/4internallytexternbily,

ihfOniation no-re- r-aV:dIy , and ,thor6ughlyo and assisted him .

the or -ation
we bridge the 'rap
to o are

suggestions

and ;have the expertise and 'clout " -t4 acoess it. IS
47- .-

3. Have-T4e.ttise in creating andpaintaihiOgdata baSet..
j,11s.

. - .

4 Ale skiiI: -a.iffP01ysti_syn'Olegizer.and model budder:der;
. 4.7%.,..,.. , .- ,....i -, . .- ._ .., _.:-,.-.....\ i_ .

Know ,the'enVironment and-it&organization.' Have thei)v.- ..

. _ ':Fonfidenceof4eexecat00.-andbe part of the forMaladnd.
.. ,,E at .

. 3_24,111maldommuhiatione,hetwork.---- ,

i;.flexibieolv.a4',ItaChange and adapt OigNsystem dteign,L

AaveQsuffillIR6ntly
-14-t!te ihtiormation in i

itelanher to pro
f.

.

di
facilitate egra

dedisidh making:proces

t tiont skills to present
usefUl form.

It for the decision mak
.

ipg amyl= group behavior we
on of the information

. Bscotinize tte value role of information and rational
ronments that will always includedecision making

oollega.4 bureauc - c andipolitic4I dec eions.4
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,Washington State Jniversity dev ped ,a i comprehensive., supplied
fpv?e9tory system end a geriirei id :billing system with multiple'

.udlers in mind. Currently; 1,4 campus; service units are tls,kig
tice "on -line 4atebise dys s, d h rialilpe better

management, fmpTired cus Omer se ce d faster
yt nuplet urn,- T pat' .paperr.flow-_-from- th se unit

1 :.'. ting office hd% greatly -:reduced accounting's
_ ,_the _benefits. of _ these two systems have beenk

e.'Service. .c#.tomers themdelved._ With:
.'depirrtMeitts across' 'campus can check - ___inventor*
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iaLthACtlpxtest amsuat of timeLwas_to.._conc_en;rate_gffort On thielata.-
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Tie two online Ai s and /two online
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an adequate audit trail is kept.

I
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'*' 'There_ are two batig, functionsyhich support'-the
direcr'Orders1,:one.t4s a lifilited inquiry 'capability
:nuMber. an&diAW,aya .back the description_ of the

____Rri4.-.01,01gantityAlin.tendquant_ity on -order fro t e
-: la-,

r-Vent
t o.iae i: ;T-671-iiaianTfi-Eflari

re accesAnConly sppropriat
lce adjuStmeti..an* credits, the custom

-funCtiOn- that . 044'. be Used; if 'the order
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. . c ,;
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artments, in placing .
.

hi _accepts an item
se ling unit(s) and
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17--Wirtir-theh4diied
and of disalloiiing.

-same'Salis i'roce.ssing
to Central Stores -and

The..bene rect orders are a_fain'in time and efficiency; The
customer -spends skeUrvthe same amount of rimerat.a_ terminal as Would ha e been
spent typtngthefigider,_nt now:theavailabiliZyy(Or baCkor4er) of stock tems
is known When the,'..OrdTr'is placed. IThe cost for the order and th new
requisition balA4t4.:Areslso: immediately available; The picking/packing slip.;
automatically_pritta*atAgeritraiStores. identifying:which terminal originated.-'
the order,':and the oille019.1ect., he electronic transmittal alone cuts o0
a two to"four day delay.t-caused by s nding the order through the campus mai
system; The resultAtyECdramaticA rovement in service; from a four orfiVe

.

BepartMents currently-Jordering dieectty from
_
Central 'Stores include

the service centers ueini't*Service Center Bip.ineSystemi plus departm
in the College of Agridature the Office of SyStems and Computing, and'ne
all of the'cenitr 1 administra ve offices: 41,17the_terminal network
rapidly across t .campuki_moreJdepartments wiWbe..-W.e to take adat4ag
lthis direct:orde'_ng capa42 The unique multi-user system- desiin- and',feeVe.
central integrated -datakook, mane to. allow the benefits oe'bot.b-Ati 'hive
Management System_ and ice Center Billing tystem to be extended-
university departments.-
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Abstract
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The PliYsical -Plant Department at Wad hipgton: State U ty
iclapaic equipment Maintenance problems; Management ble.
identrfy, schedule, or jolan maintenance effecilvely; ih ficient
use of maintenance staff prevAiled. Maintenance reports lacked
Suffitient detail, and -were .cumbersome. and time oonauming r
prepare; The Planned 'maintenance System implemented ,at
nniquelyintegrstes funftions of equipment inventory, scheduilng,'
time" reporting, project management, materi4s inven'tory; and

billing. Managellterit now has immediate- access to equipment data,
maintenance status', and popts; "St4Iff reqtaireinents are readily
defined through--standa-rg-ieg asffignmente.._:tztratiles budget
requirements,. and resource Ndius tmvits are det*aine,d,with the ai.d
ot derailed, up-t date reports;

A pap r presentedbe

1983 CAUSE National'Conference_:

lbecember 11 - 14; -19$3
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The Physical Plant Department at''-'14-ashington State University; - Pullman
Hhaintains facilities,;groundsand_equipment for a large institution. situated
in ,a;...rural- community. A long term goal to improve the effiqiency and
eftectiVan the, large Physical Plant ,operation was realized when the
Physteal-: Department and University%Computing Services._ designed and

.develoPld jes tern for planned maintenance of equipment using the integrated
universitItdatabase. Equipment for the purposes, of this applications is
defined as fixed assets attached to the building at construction.. University
Computing SerViCes; the _adminigtrative data

v
processing unit at Washington '

b.;State University, maintains a universi-wide (database system on an AMDAHL
470/V8. , The database utilizes the ADABAS database management system;
Programming for;;rhe Planned Maintenance System for equipment is in the

NATURAL and COBOL programming languagea.

BACKGROUND

.-
Prior q1980, Washing n State University lacked a completed inventory,

of equipment! /;',Regular; scheduied.maintenance was imposSible_bet'ause;nei;,fher
the identity nor_ location_of.,_ the equipment was available. Maintenance o?,

, .

. equipment ivapdOneYprimarily when a breakdown occurred or a..potential' problem
' was opherwise'diScover',4. The maintenance_staffabgiternateiy very busyior
'faced with idle time ''When Maintenance:Zas.performed there_was'ino way._.ta.
assuBt 'the same WorkwadoneoneachpieCe of equipment foi.Ithe same problTa-i:
or servicei,Aack of parts caused,freOentservice'delaya4ecause there.w.

_.Service cOsts1Were high. thejhysic n .managementlacked'theintbiwtion ',,

no abilit9Wto-cogrdiftate.parts -Although re?air andtemergency10
;, .1

. .

.6 to analyze the source of-the costs. Maintenanae 'budget requests to correct
the situatiOn,. Were dIffiedlt to ..,jtaOly., *: However, the university.
admirkistration recOgnized that long term necessiity'df' adequate equipment

maIgetnance and a Planne$ ,Maintenance ISy0tem- development_ project was
. ...-

approved , _,
/ 4 _;, ;

SYSTEM DESIGN

V.

The Planned MaintenanteiSysteM fog equipm ntvas designed to intbgrate
the functions of scheduiingft? time reporting, project management; stclitea.e

inventZFy, and bilaing. A' diagram of system relationships_ is shown on_FigfOre.
11,. The systems for stores. inventory and,billing\r'dere already in place. at;
Washington State University, but, thv systems for 'time/reporting awl pro,leC.t.
management had to be. developed in ptrallel with the system. for equipment
maintenance.

..

_ .,-7_ Equipment Maintenance, Scheduling; aild.InstActions
- '' 4 , r 7' .

'. V:Thefirsc.task was .to identify and clasSify the type of A-
uipment' for /nventory. -These claSsifitations were assigne a

3pber which' corresponds .to the item, numhers in the .1t As:
iinVlintory ' system. A list of the equipment inven or'
classifications is shown. 6. Figure; 2. In February, 1960,J a ''.
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EQUIPMENT INVENTORY
MAINTAINABLE EQU1 MENT

tette-01er Fume Hood
r Compressor Furnace
rDamper _Gate/Globe Valve
r Filter 'Halon Fire System
slelstuit Light Heating Coil
xkflow Preventer Rose_Rack
Aller r Hot Water Heat0

.-\
ock' 4 HVACMtch. Roo' Unit
indensate motet Hydrant(Fire).
mdensate Pump Lab Sink
ntrol Valve Lab Table OUtlef
inverter:

nling Coil
nling Tower
roper Operator -1

'ionized Tank Set'
"stribution Panelboard
or Closer
nr LoCkseo
yifig Cabinet
octric Steam Generator
.ectric Water:_Cooler
tergency Eye WASh
ietgoucy Generator
aporative Cooler
haust an
It Device
:it /Directional Signs
Tansion Tank
tinguisher System CO2
meets_

:re Alarm System
:re Curtain _

re Extinguisher
:re Sprinkler. System
re Standpipe
xed Furniture

Lavatory Fixture
ght Fixture_

Pfessure Boiler
'MAIM DiStributi n Panel
Motor Contra enter
Pipe Strainey .

Towerrrransfermer
Prima y Switchgear.
Pump
Purge System
Quality Contra Light
Receiver-Controller *

Refrigeration Compressor
Resisivity Monitor
Safety Shower
Sash Hardware
Smoke Hatch

CLASSIFICATIONS

Steam__ Reducing Valve
Sump Pump
Supply Fan
Thermal' Recovery Unit e

Thermostat
Urinal
Water Closet
Water, Softener
Vacuum Pump

FIGURE 2; MAINTENANCE CLASSIFICATIONS-I-

COMMENTS
Air_Filter Gauge
Ballast
Belt
Bearing_ _ _

Chemical Feed PUMO
Chemical Monitor
Component Fan_
Component Pump
Compressor
Condensor
Control Valve
Electro-Pneumatic ConCroller
Engine
Evaporation Valve
Evaporator
Fan Sheave
Filter (At)
Flame,Fail Device
Float_Switch
Flo13Control Valve
Flush Valve
Generator
High Pressure Switch
LoW Pressure Switch
Mixing Box
Motor _
Motor Sheave
Oil Saftty Switch
Pressure Reducing Valve
Recirculating Pump
Reliof Safety Valvoc
Static Pressure Reilatpr
Steam Trap
Transfer Switch'
Unfired, Pressure Vessel
Volume/Control Terminal Unit
Water RegulatingNalve



crew of seven people started taking a physical inventory of
equipment in 120 buildings. It took almost a year to inventory
approximately 75,000iitems, Of these, only 30,000 items :were
cletermina'd to be . mAintainabie . Items Components of
maintainable equipment_ were included for identification,
performancetracking.and parts requirements. Some items have
been'grouped for maintenance but retain individual identity for
location and parts tracking; Each maintainable equipment
record contains a _project number, recommended maintenance
services, history of :maintenance labor hours and costa, and
history of maintenance materiats costs. A full description of
the ecitlipme'nt :is 'provided for parts requir'ements, and: a
specific location is designated.

After the inventory classifications were established and 0
while the inventory was\ taken; the types of maintenance for'
each classification were analyzed. Mandfacturet warranty
requirements and maintenance :recommendations werX used to
develop a sett 'standardized maintenance instructions for each .

equipment classification. Each maintenance instruction set
specifies a frequency,_ shown on Figure. 6, a task 'time, a
recommended craft and \a maintenance Supervisory: are
Maintenance supervisory areas and crafts are shown on Figure 0;
The maintenance instruction set number is the key to the
sPecific_ maintenance service on the equipment record. Each
equipment ,classification May have up to ten diffefent,
maintenance services; A total of 310 different maintenance
instructions are required to maintain 156different types _of
equipment representing 30,000 inventory :items. The online.;

system for equipment; deveIoped in the summer of '1981,
automatically- attaches all appropriate maintenance services to
the maintainable equipment record when it enters_the system.
The maintenance due dates are assigned separately.

MAINTENANCE SUPERVISORY AREAS MAINTENANCE CRAFTS.

Carpenter Shop.
Controls Shop
Electrical Shop
Electronics Shop
JanitorLShop_
Life Safety Shop
Machine Shop
Maintenance Mechanics Shop

Plumbing Shop
Refrigeration Shop
Water Treatment Shop

Carpenter'
Control Technician
Electrician
4ectronic Technician
Janitor
Life Safety Technician
Machine Mechanic
Maintenance Mechanic.
Fan Balancer
Plumber
Refrigeration Mechanic
Water Treatment Specialist

FIGURE 3. SUPERVISORY AREAS AND CRAFTS

0
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Time Reporting

The maintenance staffwas accustomed. to_ reporting time
_daily by hours and fractiona of hours. The time was reported
against a project or work order as regular time or overtime.
It order to post hours and cost to the equipment record,tche
Planned Maintenance System, reqUired an equipment inventory ,

number and type ofmaintehance to also be reported. An online
system for time reporting was developed and pay rates were
placed- in the employee dOabase keyed by -social_ security

number; Hours, reported by Impldyee, are co verted to cost
using the Individual'a pay rate, in order to post equipment and

project records.

Pro3ect Management

The Physical Plant Department. used a manual bookkeeping
system to account for work units and cost centers, . Ah online
system for project management was developed in the Spring of

19111. In addition to niaintenance projects, the system tracks
costs for construction work orders -:and overhead accounts.

Costs for facility maintenance as Willas equipment maintenance

are posted to maintenance projects. The system was designed to

Oat projects with labor hours and costs from the time

reporting system; materials costs_from._the_ stores inventory
system; and subcontract charges from the billing or stores
inventory systems.

\Stores Inventory and Billing

A physical inventory of supplies and parts in the_Physical

Plant storeroom was taken in the Spring of 1981,
Approximately 12,000 items in the storeroom were inventoried

and coordinated in the databate with ilems already in the
stores inventory ayatet; Modifications were made to
k

e kisting invent- ory and billing programs_ to accommodate

equipment' maintenance; equipment: tharges, labor coats, and

project ,management. Three online COBOL subroutines were

d eveloped to post equipment records and projects. . These

subroutines are accessed from the existing inventory and

billingsystems and from the new time reporting system.

IMPLEMENTATION

Z.4

_,__
eThe_

maintenance instructions were placed in the university database_
_ ,

Marth, 1981. The:equipment inventorywas placed in_th4: database in May,

1981; with the appropcfate maintenance'instrudtion set keys forieachpiete of

dnventory. In the summer of 1981 the modified stores inventory_and_biliinil
systems,: and the''neW tithe' reporting and prOject'managemeni -systems Were

implemented.

An analysis made of the time required- to maintain equipment_in 19

buildings to de rmine the number& of employees to 'commit to .planned

-5
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maintenance. Physical Plant' management _decided_ to implement planned
maintenance inithe 19 buildings and dedicated a staff of 18 to this task.

_These buildings had 12,000 pieces of Mai ainabie equipment, and although
the Physical Plant:Department'had the a _lity-i o-assign maintenance-dates:te
specific services it have taken an nord nate.amounwoul# U of time to/assign
the dates manually; Criiical to'the su seqacf,the system, was finding a
means to assign the first.niaintenance dafes'automatically. ,

An algorithm was developed by which a 'first maintenance date was
assigned to. each maintainable equipment record. 4 date was assigned to. the
maintenance service of_the least frequency4 e.g. five years. and the other .

services were projected on the basis_of' thg,firstdate.. _Maintenance task
times for all services were projected for the five year peripd. A five year,
260 week table of the number of assignable (available) staff- hours committed
to planned maintenance was huilt. taking holidaYs into consideration.' Other
elements in the table were hours already assigned, and a'datefor the week.:
Dates were assigned to maintenance services- when the task time plus hours
assigned did not exceed assignable hoard-. Other services were projected by
adding task time of the service to assigned hours._ The_objective_waa to
avoid overassignment of work which could have tesulted.in distorted deferred
maintenance figures from the outset.and an unmanageable workload; The first,
maintenance .dates were assigned_in_Februaiy. 1982.-,, and the first planned-
maintenance was performed in March, 1982.

HOW IT WORKS

Each maintenance area supervisor receives a, weekly report of equipment
maintenance due -by building. A_sample of this report is shown on Figure 4.
This report. rgflects what is due two weeksin_AdvaMce, although the _date
Period is flexible. Meintenance services which have already been echeduled
but not yet coMpleted; also appear on.this repOrt, along with the scheduled

. date._ The supervisor assigns the work to speCific employees._ taking into
consideration the task times.- The assignments are entered at 4he terminal
and can be revised until the time sheet is printed. When the time sheet is
printed. a scheduled date for the maintenance service is recorded on the
equipment record. The specific maintenance instructions_ to do the work
assigned are printed, along with the time .sheets. A samale time sheet and
maintenance instructions are shown on. Figure 5. The Physical Plant
DePartment prints time, sheets weekly, although, the` system allows printing ;

daily if necessary. .

--' .

.

.

The maintenance staff uses the time sheet to locate the equipment and to
record time when_ Nk g work_is performed. The inventory number on the time
sheet may be used to purchase paris or materials from the 'etoreroom.jor _a
specific piece'of equipment, The,fost of repair or maintenance materials is

ftiOosted directfY to the equipment record at the same time the storeroom
inventory is updated. _

...

The'dateentrA staff enters the time, inventory number, and maintenance
service key.4, fronfUe time sheet. A project number is also required if not
pre-printed on the time sheet. The time reporting system converta_the'hours
to,cost on the basis of individual pay rates. Both the hours and the cost

ti
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e 11/18/83 TOEtSCHEDULED REPORT LIFE SAFETY DIVISION Plge 114

WEEK ENDING 12/09/83

ASSIGN :INVNNO ROOM LOCATION PM FR 0_ TIME UNITS DUE SCHED
.

THOMPSON HALL .

4

5.

FIRE 4.1,ARM sirs

'25530100 4_,
001.413.

HOSE RACKS

25536000
.4

0300B

25537100 0200S

25539300 0100

FIRE SPRINK SYS

1 3.00 10/21/83 * 11/18/83

----

' 1 A .20 7 12/01/83

1 A ;40 2 1.2/01/83

WEST 1 A .20 12/08/83
...:-

,
.

25531200 '0022A 1 A 12.00 12/08/83

125532300 0223G 2 A 14.00 12/08/83
, 0

25717600 0422 .50 12/08/83

BRYAN HALL

FIRE ALARM SYS

25714300 O11B OUTR WALL 2 A 6.00 11/15/83 11/18/83

FIGURE 4. TO BE SCHEDULED REPORT
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TIME SHEET

11/18/83 D6 1840

JSN HL

. JSN HL

.JSN HL

,JSN HL .

JSN"HI,'

0401

0352G

0405

B0001

0170

AST NAME FIRST

RS ;W.O. NO.

FMPLOYEE NO

EQUIPMENT. TYPE

MO DA

SET INC

YR

REFRG COMPRESSOR

REFRG COMPRESSOR

.REFRG COMPRESSOR
AIR'COMPRESSDR

,REFRG COMPRESSOR
COOLER RM 70

_

REFRG COMPRESSOR

820747-1

820747 -1

820747-1

820747-1

820747-1

2938560p M

29390400 M

293915d6 M

2940300 M

71165300

133

133

133

133

.;133 .

INSTRUCTION SET

ST NAME FIRST ::s EMPLOYEE NO MO DA YR

ISTRUCTION. SET 133

11/18/83 Dif,' 1840

TRIGERATION COMPRESSOR;
ECK OIL LEVEL IN COMPRESSOR THROUGH SIGHT GLASS.
SURE IT COVERS HALF OF GLASS WHEN RUNNING.
ECK OIL PRESSURE IN POSITIVE PRESSURE SYSTEMS;
SURE_IT READS BETWEEN 50 AND 70 LBS. ABOVE SUCTION PRESSURE;
ECK FOR PROPER REFRIGERANT FLOW AND MOISTURE.'N
OW SHOULD BE CLEAR WITH NO BUBBLES;
ECK HIGH AND LOW PRESSURE GAUGES FOR CORRECT READINGS;
PLACE ANY GAUGES FOUND TO BE DEFECTIVE; .

SPECT ENTIRE SYSTEM FOR UNUSUAL CONDITIONS.
FIGURE 5. TINE SHEET AND INSTRUCTIONS

F
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for maintaining apiece c4' equipment are posteedirectly to the equipment
record for.a specific service, and to the,bUilding'Maintenance project.

The service frequency hierarchY; shown on Figure 6,- provides for the
least frequent service to include and replace the moreftequent services.
When regular maintenance is posed the date the next maintenance is due is
automatically- computed an4 the dates of other services due are synchronized
using-the frequency interval days. AdjustmeAt of_ the_dates avoids, for
example, having a monthly maintenance performed a week after_a quatterly or
annual service. Startup and ShUtdOwn services are seasonal' and therefore
assigned the game date each year A next service date is ;never assigned
automatically for on command services

FREQUENCY HIERARCHY -INTERVAL DAYS

5 year - 1825

3 year 1095

2 year - 730
Annual , , 365

Setiannual. 183

Quarterly 92

Monthly 31

Weekly --..

7
.

FREQUENCY.NOT SUBJECT. TO HIERARCHY

Startup 365

_Shutdown _365
40n Command NONE.

FIGURE 6, MAINTENANCE FREQUENCY

An exception repprt provides Physical ,Plant management with a Jist_of
all maintenance two weeks overdue. When amaintepance is overdue,_a decision
can be made to change the maintenance due date. This slippage of the data is
reeerded en the equipment record for the specific maintenance history.

.

Monthly reports provide management with maintenance costs by building
and _superViSory Area., The costs are detailed by regular maintenance,
repairg; and emergency; unplanned services; These reports; together with
annual reports from the project management_ system, providemanagement with
the necessary information to define staff and bUdge,-t requirements.

BENEFITS

In the two years since. the Planned Maintenance System for equipment was
implemented, the benefits sought_ have been realized._ Physical Plant

management and, staff have immediate access to pertinent. information

concerning equipment description; including- components, 4 encl. maintenance



activity from the time. theprogrqp was introduced. Decisions' regarding
replacement or repair of'equipment are easier to make;

Efficient use Of the maintenance staff sis possible. 4Supervisors_:now
plan the maintenance workload ahead- of time and are reasonably xeitain of the
requirements.: .Standardized:. maintenance tasks providethe supervia6r with
known 'task times making :efficient scheduling of staff possible; The
necessary parts or supplies for eqdipment service can be purchases ahead of
time instead of using valuable labor allocations to mstuktrips back and fortin
to the storeroom.

.

. The number. of emergency repairs has.decAUsed significantly as more
.equipment is given propar maintenance through the Planned mapitehsfito System.
cost center and staff projections,_ normally required during the. budgeting
process, are available using the dam elements established- in ihe various'
database files; Statistical infOrMation never available by any accurate
measureinthepastiisnoweasily accessed. through a computer tertinal;

f .
i

,
.

The most important benefit to management the P a Maintenance System
has provided; however; is the improvement'in morale f r maintenance staff. -

Mechanics and craft people now know their workload is identified and the
tnformation resulting from their work is being usfd in a meaningful way.

FUTURE APPLICATIONS

The Planned Maintenance System At Washington State University was
designed end deveOped with Continuing enhancement and expansion from an
established databade as a precise objective. The data elements to include
motor pool vehicles in the Planned Maintenance System were included in the
original development project; Vehicle maintenance requirements will very
soon be- identified in the Planned Maintenance System; Work has already begun
to include structural maintenance such as roofs, decks_,_ exteriors and
interior wall upkeep into the Planned Maintenance program. The capability of
a complete facilities maintenanee system now exists: I.Budget cuts have
resulted in a significant backl of facilities maintenance; This backlog.
Will be entered into the databas

og

and maintenance dates assigned. Defe'rred
maintenance will be defined by default,.

e versatility and'flexibility the system have proyided Physical
Plant administrators with the .tools they have needed and wanted for well over
a decade; Administrators continue to" discover new ways to use a koloit
the information provided in the database.

t

10.
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COMPUTING LITERACY FOR EDUCATIONAL ADMINISTRATORS

Lynda Sloan
Antony Halaris
Iona College

Computing Center.
New.Rochelle, N.Y.. 10801

(914) 636.=-2100

Wit n the last five years;_the 'development of _computing;,
literacy for faculty and students has been one of the more
urgent concerns withinieducatidnal institutions: Although
there is no-single definition of "computing literacy"; many
roups_have_develbped a workipg_definition_of_the ._term_sog
that programs of computing literacy could be deyeloped and
implemented; The interest .in computing literacy can be
measured in several ways': by the .numbef of schgols with
programs in this area; by the number of schools,requiring
some coursework in computing;_ and .by thei number of schools'
requiring that students acquire' and/or have access. to a

"personal".mictocomputer.

Computing may be uded in any or All of the following areas
within an educational institution: instruction; research;
educational administration.__The_ first two_areas__involve
faculty; students; and researchers; The latter involves the
educational administrator; While all three user groups are;
or will be, involved An integrating computing into their
daily professional liVes, the. existing_ computing literacy
programs, have been directed primarily 'to faculty and
students. The educational administrator is often the
"forgotten man" in computing literacy programs,

Iona College has bee9 actively 4eveloping a program of
computing literacy ovdr the last four years. Beginning with
the 1983-84 academic years all' students must satisfy a
computing literacy requirement as part of the core
curriculum.. In -order to implement suchi_a program; much work
was _done to _develdp a computing_ literacy definition and
curriculum. Faculty _development has been underway so t t

faculty outside the field of computer science may begin
under and how computing relates .to eir discipline and bow
it may be integrated into their cW's ork.

61mputin2) _Literacy for educational administrators is the
most recently addressed component of.the computing literacy
program. .This_paper will define this-new area of computer
literack and discuss.the_experiences_ gained over the pist
year in testing thecurriculum and the .delivery mechanism.
The results of this effort (both the successes acid the
concerns) will be described as well as future directions for
the Rxogram.



COMPUTING LITERACY FOR EDUCATIONAL ADMINISTRATORS
No.!

Introduction

Iona College is a medium-size liberal arts institution

located in New Rochelle, New York. The College educate8

more than C-000 studentsiannually
Many

rograms at the
tuhdargtaduaa and gradUate levelS. Mny oi its Students are

_

first_ generation college students who v4sh to combine higher

eddcaticin and career Treparation. _Understanding these
needs, Iona has traditionallyattempted to blend a liberal

arts _education with_ the ability to find- professional
positions:upon graduation.

Iona College has made a commitment, to computing that is

consonent with its liberal artsvphilosophy. It Provide a1)
students with a fundamental understanding of computing
provides students seeking a computer and information science
specialization with A variety of degree programs;

ti

Computing Curricula

The Collegeicurrently otfers five undergraduate and' five

graduate degree prograis in computer' and information

scidilce;

f
--16k.S. degree

-'.NComputer Science
Decision Science_
cbttiputar Engineering

- DataProcessing
= B.A. . degree

Computer. Inforaation Science
M.S. degree

Computer Science
- Educational Computing
Mathematics an4mputers

- degree
- Management Information Systems

Management Systems and Science
:

Computing Literacy at Iona College: A Historical Perapaotiva

By_1979, the growing importance oftedhnology convinced the
coileo that computing shoutd 'play a major part in its

curriculum. In 1979, computing was an option within_ the
science area of the core curriculum. Arts and Science
students could: study computer science as an elective;
Business students were required to completslix. creditS in
computer science as part of the Business coret,

The SCienCp and Technology ProjectHpegun in 1979i studied
alteinatiVesfor implementing computing as a requirement for
all undergeaduate students. This project led to the

implementation of the computer.Iiteracyreguirement in 1983.
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The following 'are_some of the more significant activities
during the period from 1979-1983:
*

1.979 - Establishment' of , a Science and Technologyi
Committee to study alternatives'fOr implementin?
computing and science techndlogy*as part of the
core curriculum.

1980 - "Computer Literacy: A Report to the Science
Development Committee ".

1981-82 - PilOt test 'of a computing literacy
curriculum.

1981 - Establishment of a computing literacy *program
for faculty.

1982 - Establishment of a computing literacy program4
-for administrators

1983 - Computing literacy requirement as part Of the
umdergraduate core curriculum;

Computing Facilrities

The College has a well-estaOlished and highly- developed
central computing facility to suppaitt the administrative and
academic_ users. The. central facilities have been the
priwzryLdelivery mechanism for providing end user computing
until 1982. .Formal_microcomputerlacilities were introduced
in 1982 and substantlially expanded in 1983.

The academic users have actess to can IBM _4341 Group_ II
system. There are 150 _terminals available in student
laboratories.. The .academieusers are supported_by_the_MUSIC.
(McGill UniversitySystem for Interactive Computing). and
VM/CMS operating systema.. The majority ,of the .academ_c
systems run under MUSIC.

An IBM 370/135 with 48 terminal* supports the administrative'
systems_and_users. The 370/135 will be replaced_ by_anIBM
4341 systenvin .December 1983; an IBM 43x1 is scheduled 'for_
installation in 1984.

There are 125 IBM Personal Computers'in student laboratories
and departmental and administrative offices. There *are an
additional 75 microcomputers (APRLEsi PETsi Tektronix; etc.)
throughout the campus.

;Software Resources

-'The extensive computing facilities (both mainframe and
microcomputer) permit the Comptik4ng Centerto provide itS
users with _a wide range of application systems and
programming.languages.

Some of the more heavily used application systems available
to users are:
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- Word/text processing: . MUSIC/SCRIPT; EasyWriter;
WordStar/

- Electronic workshetts: VisiCalc;_ 1-2-3; Iona AESOP
(Advanced Electronic Spreadsheet Oriented Package).

- Database systems: dBASE -II; -Iona- DATABASE
_ Data Analysis-: SPSS; MUSIC STATPAK

Some -of tlie more heavily used programminglanguages are:

PL/I (and PL/C); BASIC; COBOL (and WATB041; FORTRAN (and
WATFIV)- PASCAL; Assembler Language.,

.

cbtitiotmltitt Llteracv: A Pre-1980 Deffniti96

One of the tasks of ;the- 1979 UMputing Literacy project was
2

-,M4leveiop a _definition of computing literacy' that would
promote an understanding of computers and their uses. The
approach taken was to express literacy in terms of general
_competencies as well as specific Computer-skills. Since t

'program- as being developed primarily for individua

outside computing, it was more helpful to_define literacy
as a- ser es of universal and subject-specific competencies

m_which.co Id be mapped to more specific computing objectives.

The universal coetencies identified were:.

- Knowledge of_the history and uses of computing
- Knowledge of the: types of problems amenable
computer solution

- Knowledge of the types of problems not currently
amenable to_computer solution

- The ability to read/write introductory computer

programs
- Knowledge of the moral or human-impact issues

relating to the 'Societal use of computers

In addition, the following subject-specific competencies

were identified:

- The ability to use and evaluate the computer_ as a
problem- solving tool for discipline7 or level-

specific,tasks
- Experience jn using games and simulations for broader

learning;

The Computing Literacy Project focused on.defining computing
literacy_and _fomulating an implementation plan. Although
the first phase was to implement a literacy program for the
students, -the objective was to _produce a definition of
computing literacy that would be valid across the academic
community (faculty; students,' administrators, staff).

Given the wide varipty_of '_user_backgromndt and interests;
defining-computer ;14eracy as'a series OT levels appeared to
have merit. Computing literacy was defined in terms 'of a
"minimum Competency"-whiCh_could_be_attained_at Level 4. It
was _anticipated that, - with a series 'of inbreOsing 'skill
levels, users would progress to the level that would best
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Meet their needs to use computing on an on-going basis.

The "Computer LiteracyReport"eport" identified seven literacy
levels:

- Level 1
- Establish and terminate commu4cations with a
compUting system
Intitiate execution of some action causing computer
to perform 'a task

Level 2
= Use . 00ijkatt and /or systems that require

decision -- making during execuktion
Level 3

Understand the use_of computers in modern society
= Khbledge Of function and uses of computer
- Understand .where and how to apply computing to

situations
- Understand societal and technological impact Of

computing
- Level A

- Use - computing to solve a problem in -one's own field
Write introductory programs for problem solving.

- Level 5
- Develop programs in standard high-leve;1 programming

languages
Levels 6=7 4
- Perform as a computing prOfessional

Computing Literacy: A Definition for the 1980s

The two year pilot test of the computing literady curriculum
revealed the following liMitations in the original
definition:

- Some levels were too narrow to-warrant individual
treatment
Some levels were too broad and must be subdivided

- Some levels should be re-arranged to _correspond to
the natural progression -of the users' SAMS

= Same_issues were not addressed by any of the levels
- Problem solving techniques should be 'emphasized in

conjunction with hands7on_experientet
Application systems should be emphasized for users
outside OPIcompUting

- Programmin' should not be emphasized for users
oUtsideo omputing

The identification of:the levels and cori ents were
modified in 1983 to.addrees the above - concerns: the
revised structure; "Minimum, competency" is reached at Level
5. The revised leVel structure is currently being pilot
tested.

39'7
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- Level 1 ,

- Understand the use of computers in modeth society
- Understand societal; ethital and technological

impact of computoing.
- Level 2
- Level 11iteracy

'and _

-= KhOWledge of function and uses of computer
- Understand where to apply computing to situations
- Understand how to apply computing to situations

- Level 3:
- Leel 2 literacy

and
- Understand the rolq of data within application

systems
- Understand the rel lonships that data has to each

other and .to the application systems
- Understand the importance of valid data-
- Understand the consequences _of invalid data
- Understand thervalue of data within information

systems 4

-,Understand_ the costs (gathering; entering; and

_ storing) of data within information systems
Level 4
- Lettel 3 literacy

and
- Establish and terminate communications with

computing system
- Intitiate execution of some action causing computer

to perform a task _

- Use programs and /or systems that require

decision-making during execution
- Level 5
- Level 4 literacy

and
- Uge computing tosolve a problem -in one's own field

- Use application systems for problem solving
- Level 6._-__

-- Level 5 literacy
and

Read/write introductory programs in a standard

high -level programming language
= Level 7

LeVel 6 literacy
and

- Solve a problem in -one's field by writing an
application program' in a standard high-leVel

-7 Level
programming language

- Level 7 literacy
and

Perform as a 4computing professional



" Impaementing a Computer Literacy Program for Administators:

By _1982i computing literacy programs vier place for
students and faculty. Students 'could enro n computing
literacy courses. Faculty

i
could attend lit acy seminars

designed assist them in integrating computing into existing;
non-computing curricula.' The next phase was to expand this
program to address the administrators' needs.

To implement and administe- r a' computer literacy program for
administrators; the Computing Center:

- Expanded its existing computing literacy program lk
- Developed the teacher and student instructional

materials
- Promoted and publicized the program
Taught the seminars
Evaluated the curriculum and the program format

Funding-Computing Literacy Programs

The Computing Center _viewep the literacy program - -as- _a
service it offered to the College community; T e setinars;
were free 6f charge to College personnel._ The costs of
developing& and offering the _seminars and ..;creating and
publishing the Instructional materials _.4were , fUlll,
underwritten from the Computing Center's operating budget;

The liege administration supported the, computing literao
program through 'grants to faculty and administrator
These rants provided support by subsidizing individual
interested in acquiring personal computers and for
professional development grants it-.9 pursue additional studies
in educational applications and /or research.

Content and Structure
Administrators

a Literacy 'Priag for

In 1982; the _Computing Center deVeloped a _program for
educational administrators on how computers could be used as
a problem-solving tool in an educational institution; The_
seminars focused _on introductory computer concepts and
problem _solvingthrough the use of applications systems
rather than computer programming. Case studies were used to
illustrate the application of these systems to edudational
institutions. No previous experience in computing was
assumed.

The seminar fortat combined .bOth lecture and "nands-on"
; learning activities in an ''attempt Alo providl the
participants with actual experiences in using the
application systems. To support this formats the program
was co ducted in the Computing Center_ Training Facility.
The Tra /VThing Facility was equipped with user workstations:
and a /large- screen projection system. The latter allowed
the teacher to demonstrate the concepts being taught.
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Registration was -Iiipited so that ther was no more than a

2- 1-ratio of r itrants to_equipmen Wherever possible;
there was. a 1-1 atio of registrarits to equipMent.

Applications systems for mainframe and micro computers were

.taught in the seminar series._ Registrants were, given
_'hands -on" experiences using mainframe' tei'minalt And IBM
perStinal Computers; The choke of equipment-ras influenCed
by the applications system being taught.

The computing litetaty itutriculum consitted of a _serdesof
units; The. syllabus and 'time allocatiOns by unit follows:,

- computihg applications in educational instiidtions
(2 hours)

- InttOduction to computing concepts
(2 hours)

- Using applications systems for problem. solVing
(3 hours)

- WOrd processing for report writing
(4 hours)._ _

Electronid WOrkSheetS for modeling, planning and

decision making
(8 hpurs)

- Building inforMation systems with a database system
(3 houis)

AhalySis of data and presentation of summary

statistics
(3 hou.rs)

- Presentation of data in graphics format
(1 hour)

= Ah overview to integrated information processing
(1 hour)

Some of the application systems used in the program were:

- MUSIC (McGill UhiVerSity System for Interactive

Computing)
MUSIC/MEMO (electronic mail)
MUSIC/SCRIPT (word processing)

= ViSiCald ,(electronic spreadsheets)
dBASE II (database systems)

- SPSSr (data analysis)
IBM GDDM and ICU (business_graphics)

- LOTUS 1-2-3 (integrated information processing)

The administrators' literacy program was offered twice

during the 1982-83 academic year TWo. different formats

were used to determine the one best suited to the

administrator's schedUlde. The first time th*, program was
presented_ as a fOur-day program; In the second offering,_
the material was divided into independent modules, presented
in blocks of 2-3 hours, over the course of a semester:
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Evaluation of Literacy Program

:rho year's experiences were helpful, in determining the :
effectiveness of the program; Some of the areas reviewed:
were:

- Factors influencing administrator
the program

- Background-of- the administrator- Contents of tIte program
- Structure_of the program
Resources (hardwarei softwarei personneli acilities)
required to support the program-

-_Behavioral changes in the parqcipants

Factors Influencing Participation in the Program:

participation In

A questionnaire was sent to the administrators participating
in the program to learn which factors inflUenced their
participation in the seminars. The survey indicated the
folfowing reasons:

Lack of technical knowledge (87%)
.- Curiosity about computers (53%)

No cost for seminars (53%)
Need to know the information (40%)

Background of the Participants:
0

The authors have proposed the following as a profile of an
_educational administrator seeking computing literacy:

- Highly motivated
"Computer-phobic" to varying degrees
Concerned 'about failure to master computing
Under pressure from presence of colleagues
Disadvantaged because of weak keyboarding typing:
-8killS -

.- Unprepared for the amount of time required to become
a proficient, user

- Limited in time availability 4

Contents of the Program:

The modules on the use of application systems were the most
popular with the registrants; Beginning users were not
interested -in the more abstract topics. There was usualy
considerable interest in expanding the ,introduct ry
didcussions of some application systems into fuller modules.

Structure of the Program:

The pr ram evaluation indicated that_ the users preferred
the ser es of independent modules to the intensive all -day
format. It. was better suited to their calerdears and time
commitme ts. The distribution of the Material over the
semester also allowed more time for the mastery of the
material; - _

1
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The taculty teaching the seminars have repcatedthat there
is a need to adjust,the time _allocated to the various
tbpics. Some_topics dO not generate sufficient interest; it

is recommended that. some of these topics be removed from _the

6sylkabUt. There are some topics Which generate a great deal
of interest;and;it has been recommended that these topics be

A expanded.

The faculty has also r.ecommended_ that the format of the

program be modified_to_agree :Wipi the learning styles and

rates of learning _r_n the_partic4ants; The _cbmbinaeiOn of
lectUro and hands-on exercises was effective in,stattithe
learning process; but not sufficiient in itself to sustain

.and complete.it. After a periodof timei much of the

.knowledgd WAS lbst unless:ie had been applied. Users trying
to apply the systems after a period of _inactivity needed
technical support toregadn a level of usefUl prOductivity;

Hardware and Software Used in'the Program

The tie required to achieve self-sufficiency using an

application system seemed to ,be affected by the hardware.on
which the System was used.____Beginning users found using the
micrtomputers to be More-complex than using terminals by a

factoricif:2*or3-1; As a_resulto terminal users were
self7sufficientmore quickly than picrocomputer users;

The users also responded more favorably to systems which

were inkeractivei user friendly, and non - technical in its

interackdon_ with the users. They learned more rapidly when
an on-4ihe help facility wad available.. .

Computigg Literacy and Behavioral Change:
. ,

Six MOhtha after the program was offered; the participants

received a questionnaire which attempted to measure

behavioral change in partiCipantS. Itstirveyed them

regarding the_seminars.hqy had:,attendedi the .:systemsi_they

were Currently bsihjiank.fqXure seminars they_ would 'be

interested in attending; The results of the survey
indicated that:

A Small-percentage of registrants were using the

systems they had Studied. Usage statistics were
'highe'i'for.the introductory applicaqons:
- Word processing (50%) : ,

Electronic_mail.(33% )
There was inEerest'in attending additional, seminars.

- IntroduCtionto microcomputer applic'ations (26%)
VisiCalc (26%)..

7 Word processing (20 %)

SPSS and data analysiS1(14%)7
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A Proposed Strategy, for Promoting Computing-Literacy

To 'support future computing literacy , activities, the
Computing Center is:

Refining the definition of computing literacy and.the
levels
Redesigning the structure and formai of a literacy

8 program
Develoking techniques for the 'reinforcement of
learning-and literac activities
Instituting a differenterent policy for funding
computing literacy prograffi

Refining the Definition of Computing Literacy:

It_it important to distinguish_betweeh computihg awareness
and computing literacy: Computing awareness encompasses the
lower levels of the skills hierarchy (Levels 1-3); It
focuses_on_awareness_Of the_ roles that computing playt_in
the individual's daily _life and in society. Computing
literacy refers to that-skill level at which the individual
has some mastery of the hardware and software and is a
regular user of computing. Using this distinction in the
current environment; computing literacy would not_be reached
before Level S. However,- the dynamic nature of computing
technology makes continued. evaluation and refinement.-of any
definition of either computer awareness or computer literacy
an on-going activity in a computer literacy program.

Structure and Format of the Program:.

The authors are in the process of revising the syllabus for
the seminars; Some of the more abstract topics will be
moved_ to the end of- the- syllabus- or removed :from the:
program, The time allotted for certain systems is being
expanded. More laboratory sessions are being scheduled.-
The overall effect is to increase the length-f the program.

). It must -be determinecLif the administrators' schedules can
accommodate a longer educational program.

Because of the experiences in the' programi the authors are
proposing that a _format_similar to the NSF_ Chattauqua
seminars be adopted. Under this structure-# the_ seminars
would be split into two portions. The.interval between
segments would be long enough -to permit the registrantl to
compIete_an application of interest to them. RepOrts on
user projects would becOme part of the seminar.

The author's ,(are also considering offering the seminars'
off-campus. Removing the participants from the
interruptions of daily campus activities might reduce the
number of. individuals who do. not complete the program
because of interrupted education.
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. _

Funding aCOmputift8 Literacy Program i

The authors_feel that thocUrront "no charge" policy is not

cost effectiVe.fThey_have recommended that a fe-d structure

be associated With the seminars; The_ could be_ covered
by an administrative_ mechanism such a- a departmental

charge-back_system. In_additiOn professional development
grants could be used to owlet the cost of the internal

education.

Summary

The :experiencesithave shown that administrators' are

interested_in a_computing____literacy program; _,This.proect
has provided the authors with greater insights_ into

designing a' curriculum and a _delisiery mechaniSM for a

computer literacy program for this audience.

Thete has been a marked attitudinal change among the

administrators. They are more_- receptive to the integration

Of computing into _their daily professional activities.
HOWeVet, it would appear that the majority of the users are -

still in the early stages of computer litetacy and are not

ready to make computing part of their basic mode of

operating.

The validity of computing literacy aS an institutional goal

appears to have been accepted. Thb next step 'is the

development of effective delivery_meChanisms to allow this

to take place. The length ob time needed to bting about

behaViOtal change andfor individuals to progress between
stages of literacy appears to be much longer than originally
anticipated. It -ma' be necessary to review and adjust

;proposed timetables- for establishing computing literacy
across an academic community..

COmputing literate_camppses will not become 'a reality until

all the groups within the academic community have access to
computer literacy programs with a curriculum and a delivery

mechanism that meets the needs of their user groups. The

development of a computing_ literacy program for educational
administratorS is an important step in achieving this goal..
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Assessing the N ed for and Initiating Office
Automation in, he Univefsity Setting

Introduction

The purpose of this presentatiorvis to relate the successful experit
of Northern Kehtucky.University In assessing the 'need for and itatiatingo
automation.on its main campus.

.

Northern Kentucky Uniyersity is a public institution of highel:earning
with an enrollment of 10,000 studeAts in sixty-five'undergraduateProgramstwo
graduate programsi'andone first - professional program. Founded in 196k th4
newly built Maincampus-tn Highland Heights, Kentucityiti_the Greater Cincinnati
Metropolitan Areahas nine -buildings which cost approximately- $75 million to
construct over the pas _ten year *. With an annual operating budgetlof $t() Million,-
Northern employs approxiMately 300 facUlty and 490 supporlt,5taff in seeking to. r

accomplish its instructional, research and public service missions;

e

ice

During 'the -1982 -..academic_yeari a"TMOagement Revjew Study of_Kentucky's-

u)

Public Colleges and Un versities," was suAltted to the Kentucky Cbuncil on,
HigherEducation(Which:recommended several strategetr: to enhanCe_the management .

of Kentucky's lnsstit ions of higher teprning. _Specifically. -th4_stutly made the
,following recommendation for Northern. Kentucky University concerning information/
word processing. . --- ,

We recommend thatpforthern first conduct a thorough reviewof its
need for word processing equipment throughout the campus and,
secondly, identify and evaluate the costs and benefits of alterna-
tive word processing systems capable.of fulfilling those..ileeds.1

-. ..

.. . .

;campus -wide Informatiori Processing Task Force (IPTF> was formed at Northern
Kentucky University, to identify an assess information/word processing needs,
compare. and evaluate-equipmeAt configuiationsi_and recommend the operational
concepts of- installation. The Task'Force completed a well - documented' process
of assessment which inCluded activity logs for both secretarial/clerical per-
Sonnel anti managerial /administrative personnel as well as questionnaires and
interC;iw-.documents for both of these important user groups. The logs Served as
actual tworweek:work measnnement_documerts While the questionnaires were designed
to obtaininforfflation abotit working patterns, habits And Zycles. The interview
document facilitated personalized.tn-depth igedback and provided a one-to-one_
information exchange opportunity. This thClnugh procedure }fielded considerable
data concerning the officeactivities carried onowkithin the University setting.

. ..

Regarding equipment evaluation, 61phasis was placed on mainframe compati-
bility and upon multiftinceionalitY. In the University setting, equipment poten-
tial -seemed to be a key factor; not iustgtowth potential but potential for

f

---------
- 'Management Rev-iew 41-ckyCO-1-1wes-and Universitiea; Phase II; pre-

pared by Price Waterhouse mod MCI-Of America for the Kentucky Council on Higher
.Education, July 8, 1982, p: VI-46.
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creativity d flexibility within, the arthitetture of the system. The ex-_
pressed' need and applications were both numerous and diverse; moreover, these

. expressed n ds seemed to be changing and developing. Systems analysis was
based in a ilbSephy that user needs were contkolling factors and the system
should fit he need; Individual users were encouraged to exchange routine tasks
for the creative challenge of automation.

The initial intrOdUCtien of office automation in the University_ setting_
stiggess a pilot program or pip se -in scheme; The IPTF recommended. that initial
installations satisfy three environments: (1) the pure word processing situation
which consists primarily of text editingi_(2) the information processing situa-
tion _which requires forecasting and modeling capability, and (3) the data process-
ing situation which involves the creation and storage of records Which are vital
to a specific area yet cannot be accommodated on the institution's mainframe:

The IPTF attempted to address Current University needs, looked at deyelop-_
ments in_hardware and software which were predicted by vendors and trade journals
and. considered the future] of the University and how its growth and effectiveness
might be enhanced by office automation. In addressing the charge to_the Task;
Force the IPTF looked beyond the acquisition of equipment and considered a
possible structuie for an organizational unit of word processing; the personnel
needed to staff and perform the work of_such an area, the physical constraints
of configurations which require a hardWired installation, and the policies which
affect the determination of word processing as it relates to the mainframe com-
puter which houses administrative data of the University;

The re iting recommendations are in some respects ambitious and, t another
glance, vAr, conservative. It was the goal of the IPTF to establish th most
adVa- , s method of entering into the world of office automation; Th recom-
mend-tiI suggeSt the consolidation of services and the initiation of a w man-
ner f satisfying the information nee s of the University by crossing organize-
tional_lines to share equipment and communication channels; A conservative step
into the inforMation Processing_ market is anticipated by limiting initial acqui-
sitions to shared resoUrtkor shared logic service facilities with growth poten-
tial.

Data Collection and Analysis

The IPTF conducted .a two-week data collection period; Prior to the measure-
ment period; inferMatien concerning the upcoming process was shared with all units
on campus; At the conclusion of the measurement. period, IPTF members conducted
interviews to gain additional input from the offices on campus.

The IPTF consulted vendors and studied the sample documents available in
educational publications and trade journals as part Of the process of construct-
ing the survey instruments. Six documents were prepared:

(1) A support staff log whiCh served as a record of_activities
occurring during the two -week measurement period;

(2) An OriginatOX'S log which served as a record of activities
occurring during the two week measurement period;
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(3) A support staff qUeStiehnaire which summarized the activities

of_the units. The questionnaire was completed by the designa-

ted lead support staff. and addressed peak work-lead schedules._

Crucial tasks, and time frames; .

. i.4 . .
..

(4) An eriginater'S questionnaire which summarized the activtfries

Of the unit and addressed work flow, importance. of documelAs.,:_;

manner of pre ration, and concerns. for workflow tmproyement;

1(5) An inverview doe went which sought information and ieedbaCk

Which may not have been addressed in the Measurement'preCess;

and .

(6) A departmental profile whiCh summarized all:of:ithe:infbrmatien

collected from the departments. Areas analyzed in the profile-
included volume of work connected with text preparatia-; main-

frame communications,. filing and indexing needs; and CP/M soft-

ware requirements.

Analysis. of the data refleCted that much time is wasted in retyping text.

As documents go through the revision cycle; secretaries' retype enti!repa,ges-to

add or delete teXt; er in some instancesi.edit._a_rew words. Because 'of,. this

complete retype; the document must be rePreefed by the secretary and the. Origi7:

nater. In those departments not equipped with automated typewrit:ersinepOtiti'm
,

work demarldsnriginal.keyboarding of each item td produce the .!'originaldodu-_

menttequired. It was also noted that for many courses banks. of test questions =

-\whichare used frequently could be stored, randomly tecaited; andprinted
This procedure would free ancretaties.from thetimenensumingtask,of:coastantly
typing and retyping teats. Additionally;vitee and syllabi__ ould b-e*oty, up-

dated as necessary; andrecalledjer usewhen applicable._ Mlanuscript-preparation

aAd retention could be a aervite:PrOVided through automated effiCe.procedures

as an aid to scholarly endeaVOra of the faculty and administration.;_'Adtiniatra-

tive office expressed anoncerri'with the cumbersome proceasrequireditnitollect

and summarize (list) infotmation_and the time consumed 'tithe preparation of

handbeeksand manuals whUh'ete in constant need of update and revision.

The IPTF has made an effort to objectively_ weigh consAder.the informa-

tiontion gained from the two-week period and the subsequent interviews.: Each mem-

ber of the IPTF has_reVieWed all of the interview documents as yla'asa depart-

mental provile which summarized the data drawn from the numerousfOlais, How-

ever, as is. true of any such collectibn procesa, there was censiderable.fleXibility

in the- interpretive process. Nevertheleaa, ,ArOVi014 of the collected.data did

permit -ample epportunitY to assess high, medium; and lew;velume-twerk loads and to

identify subsequently, the basic needs and, potential uses for automated equipment;

ConfiliuratIor4 and Market-Analysis

The IPTF was charged with idenWying and evaluating thelnosts of word_

proresaing systems which' might Serve the needs of Northern Kentucky.ynlversity.

In fulfilling thia charge, a tinmhor of configurations were studied:

4 Oa
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....

Central ProcessorCurrently; limited word processing functions are being
perform on the University's academic mainframe. It has_been,recommended_to
theIPTF that the University inIzest in additional terminals and provide all
academic departments with access' to. this mainframe processor. Terminal's and
modems cost approximately $2,000 each; Hardwired devices are better suited to
Worci processing because of substantiallY increased transmission speeds. The
tter-quality printer that served the mainframe is currently housed_within.
puter Services; but with the addition of_a greater number of remote users,

it would be necessary to install remote printers.. Printers cost approximately
$2,400 each. _Mainframe word processing is adequate_for those who desire remote
dial-up acceag and who'are nde-constrained bylithe limitations of available
software: The primary advantage of word processing from a central processor
is teIecommunications'accessowever; mainframe word processing is less user_

.friendly, has some limited functions, is command intensive,. and' is not state-of-
the-art in word processing.

Multi-functional Stand-alones--Primarily, this configuration_ consists of
personal'computers which perform word processing functions via CP /M software.
Again, as the name implies, personal computers are computer oriented and command
intensive.. The IPTFviewed demonstrations of personal computers available
throughVarious_vendota_and concluded that a word_processor with CP/M_capability
offered a much broader functionality and was considerably more friendly.. The
strength.of the'personal computer is the ability to manipulate data; unfortunately;
in the abSencenf mainframe communications the user creates his/her own data
base which Wodld result in great duplication of effort in_the University setting.
Information gathered from current periddicals,indicates,that connecting personal
computers to a mainframe in order to share data or download can be expensive in
tetms of the amount invested in_thepersonal computer.- Most_personal computers
are in the $7,000range; this figure inaludes the cost of adot-matrix printer.:
Several of these devised' interfacing with the mainframe could create a high
volume of_actiVity which mightbe consolidated through the use of other available
configurations.

Shared- Ingic--Many vendors market shared systems which accommodate as;few as
four peripherals and as many as thirty-two peripherals. The Shared logic con--
figuration may function as_a_mini7computer with word processing capability or as
a word processing system -t4itbcP/m6-oftt4Ate capability and mainframe temmUnite7
tions., The disadvantage to shared logic is the expense of :the main CPU. Costs
range -from $6000 for 4.2 megabytes (500 pages) ofAlard disk storage to $52A00

,JOr275 megabytes( 100;000 pages) of hard disk?storage._ Additionally; a shared
logic system reqUires extensive- hardwire since each peripheral must be hard-

. .wired back to the CPU. Peripheiais should be within 2;000 fe'et of the CPU.

The major advanta4t/of installing shared logic systems includes43otential_
for growth through upgradeability as well as through the addition of peripherals.
The average cost of a terminal is approximately $4,500 to $6,500 depending
upon terminal memory and other features available; letter-quality_ printers

_
costs approximately $2,700to$.6,000 based on the print speed. The_systems demon7
strated for the IPTF can simulate.a number of configurations. The terminal
loaded with,CP/M software and served by a printer located in the_same office
area serves as a multi-functional workstation (personal computer):. In areas
where confidentiality is imperative, a terminal and printer can. be positioned
to Simulate a stand-alone unit. With the installation of archi'1ng terminals;

4
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users have the capability of_storing information on diskettes instead of utilii=

ing the_hard disk storage. While potential growth is the major_ attraction to

shared logic systems, other advantages include the ability to share data between

workstations, communication between workstations, and communication between the

CPU and the University's mainframe.
;

hared-- Re-source- -This is perhaps one of_the best knownand most utilized

configurations. A limited number of_terminals are hardwired to one printer

and for an_investment of approximately, $30;000 can serve one office, one depart-

ment, or thrOngh a central concept several departments._ By_utilizing shared

resource facilities, the potential for growth is_limited. A sharedresourco

system is limited in functionality. and serves primarily -as a word processor.

However, it also represents a lOwer.financial investment; Also, shared resource

devices may communicate 'with the University Mainframe thtough terminal emulation

for the purpose of accessing data files.

Stand-alone-7ThiS configuration consists of a terminal and a printer and

is usually found in the traditional office setting and typically serves just

one office; The stand-alone, an- investment of approxitately $15;000; is

basically the same equipment as found in the shared resource system and may have

the growth potential for adding terminals to the original terminal and printer.

The stand -alone may have communication capability but_is usually found in a

setting where information is stored on diskettes and is not shared with other

systems or with a mainframe.
.

Operational Concepts--In addition to considering the_configurations avail-

able, the IPTF has also considered the operational concepts available in infor-

'motion processing. In many instances, the configuration dictates the opera-_

tional concept. Personal computers are,most suited or the professionalWOrk-

station; Their wea-kest function is as a_word proc or andtheir strength is

found in data manipulation and other activities s od fpr the concerns of -

managers and executive -s,

' The individual work
1
station:and the stand -alone Cohfignretiees are com-

patiblepatible and resemble the typical traditional officeenvirOnment.7

The concepts most carefulIy scrutinized_by the IPTF were centralized and

decentralized operations. _becentralized word processing is performed through

shared-resource systems which serve limited areas, through shared-logic systems

which are configured as stand-alone units; or through stand -alone units. The

concept of decentralized wordyprocessing is_tied more to the area of service

than to the equipment configuration. In a decentralized environment; the area
served by -the operatioh is liMited to a small group of users, One department,

or one Office.' The centralized concept functions to _serve-an expanded area,

several departments; a building, or_an organizational unit. Centralized word

processing can be performed on a Mainframe, e shared-logic, system; or initially

through a shared-resource system.,.

Under' decentralized arrangethents, existing University7Versonnel would

operate the equipment which is placed in the normal office setting. In a cen-

tralized arrangement, the equipment would be operated by full-time operators.

In a centralized arrangement; the output from equipment, or in other words the

return on the investment, is increased significantly because of the constant
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day-long usage of the equipment, the increased familiarity with the functions,
and the concentrated development of skills; The investment in a centralized
concept extends beyond equipment costs and includes personnel costs.

In actuality, the operational concept is in many instances transparent to
the user and does not affect the capability or functionality of the terminal'.
In assessing operational concepts; the IPTF placed significance on the growth
potential provided_by the various concepts. The decentralized arrangement per-
tits growth through independent acquisitions and does not readily lend itself
to mass storage and the sharing of information among multiple users.

Centralized concepts permit a more planned approach to growth. As the
demand increased and users demonstrate the need to expand beyond the central
operator arrangement; the shared logic system readily permits the addition of
terminals and printers in user_departments. Many shared logic central proces-
sors are equipped with internal operating systems which record and compile
information about the amount of time logged on the system and the number'ef
pages of text each user generates._ IC is_a concern of the IPTFthat.. the growth
of information processing be a well thought out and planned growth. The means
of meeting multiple needs through a single device as well as minimizing the
number of. users directly interfacing with the University mainframe appear to
be worthy goals for information processing as a service area.

Data Downloading

Beyond technical considerations regarding hardware communications between
the mainframe computer and various remote devises; which-are_addressedelpe-
where in this report; is the need to obtain actual data froni7the mainframe.
First; it is recognized that numerous `selection criteria will need to be
applied to a choice Of scores of data elements. This is further compounded by
the multiple files which Might be accessed; ranging from student records and
personnel to financial. data and combinations from files,_ Thusi_it_will be
necessary for_the_University'.s Computer Services to develop individual computer
prOgrams which are designed.ta,sbstract data which will meet the needs of the
various organizational units or users; Decisions to providedata:downloading
should be MA-de on a_project basis and in accordance.with application develop-
ment_priorities as determined:by the Uhyversity'S Computer Services Policy
Committee. However, it should be emphasized that to avoid data redundancy;
duplication of effort; and to maintain data integrity; data must come from a
-central location.

%

. Hardware Communications'

The need.oficampuS for.rdbote hardware.communi ations becomes perplexihg,
when consideration is given to location'. of files; type of mainframe computeri
type of remote device* type of application; data transmission speed; distance
between pointsi physical barriers; and ambiguities about some of these issues
when specifics can'reduce uncertainty. .o It wguld appear that the accommodation
of hardware communication should not be addiessed for word processing without _

consideration for instructional information; management information; operational
information and other needs.
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However, the_IPTF haS used hardware compatibility with the University's
adtinistritiVe Mainframe as a criterion for its recommendations. Moreover,

this shook be a key.consideration_in the_ equipment_ acquisition process. Im-

pited in the previous discussion of hOW the issue of communication is per-

plexing.are examples of specifics which should be known before campus-wide

communications, or for that matter a single setup, should be_designed. For

exatplo; it is known that telephone dial-up access can provide a transmission

speed which could make thismethod of access impractical for some applications.

Summarily,_ while there 14 a risk of being too simplistic; with what indeed

is a teehnieelissue; a precise description of how_ communications might be

accommodated is presented as a subsequent recommendation.

Sumtary-anA-RecOmmendations

As a summary_to the 1-if-art-aft-Oa presented thus far and as a preface to the

recommendations which follow, it is appropriate to look closely at the environ-

ment in which-this report has been formulated. While the IPTF was involved in
their activities; the Computer Services Policy Committee, working with an-ex-

ternal consulting agehey, formulated the-following strategy:

The central processor used to support administrative infor-
motion prOcessing_will_not be used as a word processing facility;

However, a_limited number Of adtinistrative offices may justffy

a need to "down load" data from information files_to support
word processing activitieg_on a decentralized_basis. Thus, com-

munications may be required, in conjunction with administrative
information systems, but the host system will not support word

'processing.

Administrativgword processing, needs may be fulfilled by a
variety of hardWare configurations such as: electronic/memory
typeWrit4rai stand -alone text processors, shared resource
systems; shared-logif.A.y.s.ti.et5s multi==functional stand- alones or

microprocessors, and terminal access to a remote central processor.2

Northern Kentucky University had begun to address word processing through

some of the hardware configurations_liSted abeve beforethe IPTF began[ its work.

Some faculty projects were already being accomplished via the academic main-

frame; several offices have access to eIec,tronic typewriters with disk storage

and there are several micro-processors using.word processing software.

In keeping with the abOVO strategy, the IPTF has determined a method of

entering into office automation and bringing together the need for textprepara-

tioh and information processing. The recommendations and discussions with ven-
dors have centered around the potential fOr office automation and the enhanced

productivity of Northeth'S staff.

A considerable volume of information'on user needs and apprqpriate equip-

ment acquisitions is_available_in today's market. The concern of the IPTF'is

that the operation of the institution not become, equipment driven. For this

2"Systems Strategieg" Computer Utilization Project, Northern Kentucky
University, Fall 1982.
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.

reason; the bases of the recommendations' center_ ound the introduCtiOn of

information processing capabilities beyond in current existence.
Through a PrOjedt Ditedtdir,it ia_believe&thatjjersonneI at. Northern may
betote acquainted with the benefits of Officeautotationand the fuRctiOris

available through this advanced equipment. Offices will then be in a position
to determine how the equipmentwill'enhante their work rather than arranging
to conform to the system.

The IPTF takes the position, that word processing_as an organizational unit
will provide a service for University departments while placing these offices
in a better position of assessing the impact that office automation has on the
traditional office: The long-range plans for information processing_may litit
the number of vendors supplying equipment -to the University and may look:to
a communications network. Such plans willbeformulated:as the University
utilizes the equipment acquired as a result of this project'. Of concern in
the formulation of long-range plans is_the objectiVe_that data remain secure
and reliable and that_a variety of configurations and operational concepts be
available to informatiOn processing users.

The IPTF's efforts serve as a foundation for ad area of growth Whith will
significantly affect the creation and exchange:of information on the campus
and open the way fOr'Increased University service to other various constituencies.

Many needs will_remain unmet following implementation of the recommonda-
tiona, particularly in theTadmilittrative offices. Various constraints; in-
cluding funding; force the IPTF to prioritize need s. compromise ambitious

plans. It has been the gqal of the_IPTF_to_satisfy some of the crititel needs
expressed in the student serviceandyacademic support areas. If additional
funding betbtea available, additional recommendatiOns for,-userswho'cUrrently
are able to justifyequipment.aprisition would be: made:.

. _

Recommendation I7-That an_AdtiniStrativeSUPport System be #stablistoled
in the University's AdminiatratiVe,CentOr; This system would consist ofa
Shared logic cOnfiguratien decentralized_ operational concept._

:Equipment-purchAsed_shouldcontein approximately eight megabytes -of hard disk
storage and haVe'auffiarentiports to satisfy the original peripherals and per7-

t:additiofial users to access the CPU as needs are identified and funding .

ecOmes available.. The initial users are _stuaent_services, alUthiaffAira,
accounting, and_university relations. Initially, nine peripherals will serve
tke Administrative Center.

Recommendation II7-That_ari Administrative/Academic Support System be
established in the Chase College of Law., Thia'System_would consist of a shared
resource configuration utilizing a decentralized operational concept. _The
shared resource configuration utilizes diskette storage and consists of three
terminals and one letter7quality_printer. The printer and one terminal are
to be lOcated in the administrative area. The remainingitOo terminals are to
be located in.academic offices; This conftguratiOnis not expandable but will
begin to address the various needs ofhthe,college_of Law which include cdtrea--
pondence with students: test .4nd_syllabi_preparation,-manuscript preparation;
AS;Well as provision Of some limited administrative support:.

Sr
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_ .

Recommendation IIIThat two Academic Suppdrt-Facilities-be established,

one in the_Landrum Centerand one in the BEP Center; The facilities.would:

be operated_by specifically trained word.processinvoPeratord.; ThejeCility_

located in Landrum would serve the needs of.the academic rdePartmentO in

Natural Sciences; Fine ArtsiLandrum andtheLibrary; Should additional

funding be available;_an ACademic Support Facility in.each of these bUiltingO

would be deOirable. The facility located in BEP would serve the needO' of the

academic departments in BEP and the adminiatrativedePartments in the University

Center and the AdMinistrative Center. .BothfaciIities would consist of shared

logic configurations and centralized operational concepts._ ThefaCilitieg

Would provide a. service to the user departments_which would intlUde manuscript

preparation; test and:syllabi preparat.ion, special project assistance; handbook

and manual preparation; and mass mailing assistance. Each facility would require

an initial eight megabytes of hard disk storage -and one of the two terminals .

it each center would need archiving capability for the added protection of can-

fidential information.

Recommendation IV - -That a satellite work station to Lh shared logic con-

figuration in the BEP Center be placed_inthe offices of the Dean of the College

of Arts and Sciences_ and the Dean of the College of Professional Studies. The

needs expressed in this area include text processing; information proceOAing;

and- mainframe communications. This oatenAte would consist of two terminals and

one letter-quality-printer. When. Community Research and Services moves to_the

BEP Center; they should also become a part of the satellite concept and addan

additional terminal and printer.

Recommendation V-,-That a_Project Director be named to facilitate and en-

hance the purchase; installation; -'and utilization of information processing equip-7

merit. BOth vendors and users have shared with members of the IPTF their con-.

tetna that equipment in the market today is capableOf_performing far beyond_the

general level of utilization. Operators- normally receive training on_the,fUll_

capabilities of the equipment in the first few weeks following installation: The

equipment then enters a period of utilization_ where many- features fall into_dis7

use and both vendors and users seem to fear that the numerous shortcuts avai,lable

to the operators are forgotten. 4

The IPTF believes that a Project Director would provide direction and support

to operators; would_share in the decision making process tm prioritizing_work,i

would solicit work frOm departments xeluctant to enter into a centralized environ-

ment, would analyze cost/performance factors and would monitor the rate of equip-

Meht usage and equipment acquisition-as well as monitor the trends in
office auto-=:

mation7. At this point; the IPTF could assume the postion of advisory panel to

the_ProjedtDirectOk in developing policies; proceduresi_ short- and long -range

gOalO for the area of word processing at Northern KentucY University.

Recommendation VI- -That the University employ four operators; two air each

facility in BEP and LandrUt; Additionally; it would be benefiCiat to employ four

work - study-students to work in the afternoons and evenings.-- Withconsideration_

for the expense of the; equipment and the extensive keyboarding to be accomplished

during the first year; student workers would provide an invaluable service.

Recommendation VII--That the University retain a communications specialist

for the purpoOe of "determining a feasible communications network for accommodat-

ing the diverse remote access needs on campus." The IPTF recognizes the difficulty,
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of addressing word processing and its related needs for remote communications
withoiit consideration for instructional, operational., management information,
,and other needs. In order to develop a long-range plan for communication 1:-

g",..tileerl,.-the mainframe; word processing devices, and other terminals, it will be
<IT the IP project Director and the Director of Computer Services to

market strength and growth potential,.

=work With thp-specialist in the' coming year

Retornmen at ion VII--That the University establish a preferred vendor list
based on O lowing criteria: (1.)_

. (2) -equipinent.configgratiiqn, recommendations, (3) equipment software 'capabilities,
...toMmunitatStonstapabilliAei (5) maintenance/service support; (6)- references-

evidence of higher edgcapion fathiliarity, (7) s ecial features, (8) 'Mutational/
trait' rig opportunities, ,Sunctid"

".41, tr
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"OFFICE AuTOMATION" - MANAGING CHANGE

WILLIAM d ROTHAMEL

SPECIAL ASSISTANT OFFICE AUTOMATION - TELECOMMUNI

:UNIVERSITY OF ILLINOIS

ADmINISTRATIVEINFORMATION SYSTEMS HIND SERVICES

Ih the broadest sense, "Office Automation " 'is the rubric under
wflidli'largeDP organiZations.will march towards distributed processing.
It is importAnt.to recognize the phases in this process that' the
industry is trying to- impose onl?P_Users. It is_importaht to be sure,
through the Understanding. of funCtions, integration, and system archi7
tedture that the capitalization required in the move to distributed
processing is spent wisely; How to_achievecorporate.8tandards in
officeautOtation/decision_support in the unique management structure
of Higher Education will alOb be discusSed.;
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Amu- -

Throughout the delta-at:Mitt of the:concepts presented in this paper
the following basic tenets ware applied: Though there is certainly room
for discussion and even argument on each of these points, there seems to
be increasingly weighty evidence to support the logical correctness of
the organizational style implied by thee tenets and the policies which

emirate fram such organizations.

BASIC TENETS

1. Dittributed processing. is here to stay - Centralists (in the
ctional, data processing_sense) won't_survive.

2; iStributed_Processing_mplies_decentralization of fuhction,
machines and possibly DP organization.

. Centralized control of decentralization (distributed processing)
is.en imperative; -;
Nbdern, decentralized data processing and telecommunications must
borganizatiOnally one and the same.

5. The °titer" had a right to expect and even demand "one -stop - shopping"
for data processing, office automationidecision_support and
telecomunications (to include both data and voice).

Data processing has evolved throughMany stages in:the relatively
short .time of 25 to 30 years. Many DP organizations are-struggling to
escape fran the-"Age_ of the Dinosaurs" and to emerge into the "Modern
Era" of data processing. This transitional struggle to move fran a

- large, central, corporate data base mentality into an era of office
automation, decision support, distributed and personal computing functions
is marked by the following characteristics:

Guerilla Warfare - User groups (are formed to work against
"big D.P.".) Networks of office machines spring up.
User Revolt - Data processing has taken the users data and locked
it away in inaccessible, centralized data bases and they are mad
as hell and won't take it any more.

3. The Promise of-Technology - The users are not ignorant of the
potential of the personal computer and its functionS. They are
demanding more control over data and its processing and use.

In order,ta be successful in this effart_at modernization it is

essential an adherence to several key strategies.

1. Separate the Ends-Fmn_the_Means - Don't glorify the hardware or
even the software. What is being developed-is a compatible
architecture and set of: functions that will grow into the future.
'Software and hardware Ohangg rgpidly - the things coming out tomorro-
will be better and cheaper than what we have today; An organization
dust be able to fully accomodate this inalabtry flux within a data
processing architecture.
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2. Automate the PrinciPals - Develop tools to support the "EnOWledge
Workers" in the enterprise:-

3. Capitalize_the_Professionals - Too much money has been spent in the
"office" on secretrial functions. Increasing the-efficiency of
information_handling is desirable hitiMprOVi6gthe effectiveness
of information use is far more important. It is criminal to
continue spending $15;000 - $20;000 for a word processing work-
station at this point in time. _

4. Provide a Framework for Pro4uctivity -_TWO memos are not better
than One. It IS better to'provide tools to help the professional
do his job more effectively; and secondarily to communicate more
efficiently.

5. Better Business Decisions - are the best notion of prbdUctiVit
increase; thiS is the primary -emphasis to involvement with
office automation/decision support activities...

6; Develop a Marketing Strategy - Ideas must be sold -to- higher management
and; in an educational institution; must &ISO be "sold" to potential .
users if a proliferation of non or semdccupatible collections of
PC'S and Word Processors is to be avoided.

7; Be_in__Step_mith-The- Indust - Recognize where distributed processing
has been and -where it is going. _Don't be too_ much_ of a pioneer; -.
but conversely; don't carmit .to dead-end or obsolete equipment.

It is important to reflect on the types of equipment that the industry.

has brought to the marketplace in the past; It is also essential to
accurately predict what will be offered in the future. With some liberties
and generalizations the following list suggests such a continuum:

1. Stand-alone Word Processors. The first of these were electronic
typewriters of the MIST type; later models were the Lanier's,.
Waggwriters; Xerox 860's etc.

2; ed Logic Word Processors. These machines allowed documents
to be electronically passed from one terminal,. to another usually

on a subdepartrrentl basis; Examples of these were WANG OIEIS,

IBM 5520's and the like.
Departmental_ Networks - possibly growing out of a network of
*bid processing stations such as ethernet connectiOns_of
'Xerox workstations; large WANG OIS.or early VS networks.

4; Personal Computers These were originally bought by the more
technically oriented members of an organization: Rates of

eicpenditure for P.C.'s probably have surpassed those for
pure word processing machines at the current time within a

A, given institution._
5.: Full. Function P.C.'s/Word PrOdessors. WOrdprocessing software

of increasing quality is generally available for every P.C.
while many word processors are now running P.C. style software
and operating systems.

=2=
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6- Integrated Functions. 8ucksyttemt as the Apple LISA, Lotus 1;2;
and the Dpc AU-in-One feature spread sheets that plug directly
into graphics packages and to report generators. The resulting
documents ideally could be included as_partof atext document_
as well Integration:among functions is one of the_XeY concepts-
to demand framan office autdMation/decisionsupport-arthitecture.

7. COMplete, Alterable Evoctraent-Exchange; Systems have been
emerging which allow a Document Content Arehitecture_to:exist
throughout a_distributed processing network. The ability,-
to create; file, retrieve and send an alterable document

.
to any doMpatibleterMinal-,in te network is a second important
concept.in architecture seleCtion for distributed processing:
It is also essential that data, tett; graphics; reports; image,
and voice. be likewise coMbined and integrated throughout the
network on a:dedUtent content basis.

8. Corporate -Data-A coess. Though a very few years ago P.C.'S were
purchased with the intent of_manipulation of tmall;_priVate
databasesi_tamorrow's executive or, analyst will want to manipulate

corporate data in a relational data base concept; Ability to
lead".and uv load" data from the offibe system network

to the corporate mainframe is,a thjJird essential _requireen- for

making a proper architecture selection for an Office tion

systeM.
The Replace It of Olassica:LAINIrccessing. Once it becomes'
apparent to application systems developers that adoicument
'compatible device_eXists in virtually every organitatien within
an institution- then some very exciting4possibilities will exist.

for OS-rti.dt de;/elopment. This latter day develuoueirt
characterized by forms-drive.11 on-the-fly_application deVeldptieht

where prototype systems,can be put up rapidly fair fgtther

refinement.

It is hard to say with great accuracy'wfiere the industry is at the--

current time; It would appear that step 6.5 (referring to the list
is about where the industry is today. Itwould_therefore; be impo
not to:;COMMit large amounts of equipmacqpisition dollars toi
shared logic word processors at'this poihtAn time. It would also

important to select an architecture:that will likely_dArry fOrWatd
the latter stages of completely distributed architectures:

t.

Thus the term "office autoiation" has been expanded: -from its

ostensible meaning to incluciP business_communicationt; word processing
and decision support. Ina recent task force onoffico-automation/
decitibh support at our large;_multicampus university the following_
weights were given to the various functions in an evaluation/selection

process::
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Business COmmunications 35%
Word Processing 15%
Decision Support 50%

The functions that were to be separately evaluated are given below:

Business Communications,
1: Electronic Mail
2: Electronic Filing /Retrieval
3.. Host-Based Archiving
4. Scheduling/Calendarimg.

Wordocessing
1. Compatible With Mail
2. Industry Standard
3. 1, Min Editor
4.. Env1ope of Paperclip COnCept.

Decisiol.Support/Personal Computing_
1. --d-Sheet
2. lational Data -Base
.3; PresentatiOn Graphics
4. BASIC, PASCAL, etc;

Since One of the essential Strategies involved in the effort was
not to be enamored of particular software; several tactical variables
were also weighted in a companion evaluation to the rating of functions;
these Were:

Tactics
1. Cost 20%
2.. Degree of Integration 30%
3. "User Friendliness" 30%
4. AccOmmodation of Existing Hardware 20%

,
With both, functional and tactical rating SChereies_as_well as

demands for. integration, docUftent exchange and corporate data access
well in'hand the University of Illinois' Task Force debated the nerits
of variousigeneric architectures (see_Figura's 1 and 2); The vendors
that-Were carefully investigated vis -a -vis the'evaluation criteria were:

Vendors
I. IBM - PROFS, tqsplaywriter, ADRS
2. PRIME (Lincoln National Life)
3. AMDAHL - UNIX,

4
UTS

' 4. APPLE - LISA, NESTAR
5. DEC - All-in-One

§- WASIG - VS Office
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FIGURE 1 - DEFINITICNS

FUNCTIONS
1. BuSineSS Communications - COMMO

2. Wbrd Processing - W.P.

3. Decision Support/Personal Computing - P.C.

WORK STATION TYPES
1. DUMb Tb±Minal - D.

2. Wbrd Processor - W.P.

3; Personal Computer _
- P.C.

4. Full Function Terminal - F.

,.
A brief discussion of each generic architectUre ensues:

1.

1. HOStbaSed. This basic scheme had many inherent advantages.
Only one copy of software need be maintained.- Virtually_
any cursor - addressable " dumb" terminal could participate
in_full network functions (pi-lop-to-obi. conversion implied); The
Main diSadvantage was that the notion of, a personal appliance.
was lost in that users of the syStenwOuld have to contend for
resources - something that users were already reluctant to- do.

2. User Based. This repreSents another attractive adheme in that
all functions except business communications would be performed
on the users own; personally controllable machine. DraWbaCkS_ .

are that the entry level cost was high from the users standpoint,.

and not, everyone had.a same had various other terminals;

Alsoi, the user Wet limited ittl processing power, to that of the

P.C. '

Mixed The best of all worlds -if carefully seledted. All types
of users would,be accommodated: Those Who had ASCII terminals
or 3270'S Or thOse that wanted a predondnantly word processor
orientation to their work station; as well as those who:were
willing to make the inviestment in a- compatible P.C. Ideally,

all- brands of word prodessing; Whether:they be basedon a
word PrOdeSSOr, the hoSt or a P.C.; would be able to generate,
file and exchange compatible documents; Likewise., the spread
Sheet commamds learned for the P.C.-would ideally be the same
as the commands Used by a 3270 -like terminal running the same

function on the host.
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10ST BASED /IRCHITECTURE

HOST
COMMO, PC.,W P

DISTRIBUTED ARCHITECTURE

bbbba

USER BASED ARCHITECTURE

FIGURE 2 - ARCHITECTURES
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Fully_ Distributed. ThiS atehiteCtUreis presented to illustra
that in a large business organizatigh a network of host. processo
would eventually provide the "office automation functions";
Thus it becomes clear that all functions and elements selected
for the-office automation/decision support environment must
be network based

,

Briefly the six vendors Shook oUt in the following ways according
to our task force investigations: ;

1; AMDABL-UNIX;' TOO complex for the administrativeenvirorment.
-bod Mail SyStath. Will be of great interest to the scientific/
engineering community.

2; CIEC,,ALLin,,One; Excellent integration; Closed architecture'
requiring-VTIOO'coMpatible terminals. Pro-, series software

,late. POS not anindtStry standard.
3. PRIIME7LNL - Graphite not ready yet from ]1 L: Excellent

low cost; well integrated approach: Support of 3270 and IBM
P;C;'s still in developmental stages. Uses all dUMb terminals

(Host-based architecture):
4. WANG - VS Office appears to be A high function; well -

integrated ,product but.'6-9 nonths,away; COmpletely_closed
architecture requires scrapping 951_of existing hardware at '

the University of Illinois. communications for full function
work station usage requires direct attach or committment to _

WANGNET.
_ 5; APP1E-LISA, - Most user - friendly:System to date. Well

integrated excePt'for LISA LIST. Wbrd processing_passible
butneeds -to be iMptdVed. Large scale communications uncertain.

6. IBM - PROFS-DCFADRS- - Provides a reasonable approach td_the
ideal nixed architecture; Displaywriter is compatible with
DCF/SCRIpTior 3270 terminals. .VMpass-thrbugh allows 31461

access to fUnctiOnS. ADRS runs on mainframe and P;C;'s;:iTtiell

Stated architectUre

A complete_ point to point evaluation was glade by each wortber of the

task force. Each system was rated as to gpecific function and tactical:,

assessment. Theresults Showed the following :.

DEC; WANG; and IBM all rated essentially the sang
score when functions were considered.
in a tactical sense IBM was the overwhelming choice;
primarily when cost and use of existing equipment were,.,,
taken into account._ _ _

Aponc.the three hidhe8t rated systetns. IBM was rated least
user friendly and lowest in word processina; _ 4

Strong Points; for IBM were in Business Communications'44
in the' - spread sheet; graphics; data_blase'area. 7/11.18. 1014y-

was selected since an entire network of compatitge termanais

4 2 4
Alf f:
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was already in:place with a community of several hundred
pdtentially compatible IBM P;C;'s;

`'After the reCommendation:was made; the taSk_force is haw involved
in rapidly bringirig'a marketingapOrOaCh forward for top .management
approVal.. A marketing plan is absolutely essential at an-institution
of higher education where often decentralited:decision making is the order
of the day. A successful marketIng;Plan Will ,haVethe following eleMenta:

1. Provide a Bundled Financing Package. - Nhere a user canipirOhase
a 3101; IBM P;C;; Displaywriter,3270, etc. tit,fixed mOnthly
rate; Payments will'be specified for.eadntYpe of_terminal.
vis -a -vis habSt software usage. Strong emphasis will be pladed
on.sUbsidizing the mailibUsineSs communications system 81E600 the
utility of a mail,system is low until a large muMber of users
have mailboxes:

2. Complete.PlanningServices. _caTefica user requireirents analysis
to steer userstO the most effective terminal. Ordering of all
equipment and communicationS;facilities'to include installation.

3.. Training; This is_the most important aspect of a successful effort
in office automation. 'Classes; videos and rewritten users
manuals will be deveiOped. ;

4; Consulting; A hand-holding service for -hers will be provided
through existing information: centers to assist individuals
with -the myriad proiblems of getting started in such a system.

5 Supplies. A'complete central source of paper, rikibon, diskettes,
software upgrades; manuals and training materials will be

. prOvided; .

6. 'Maintenance_.L_A depot - level maintenance service will be--part
Of-the bundled cost of a terminal, If a terminal.."breaks" it
will be wheeled out and another put in its 15Iace in ar;.Matter
of an hour or less; :

7. Network Advantages. 'Policies will be sought within the equip-
ment acquisition.procedure to allow D.P. personnel to
"jawbone" individuals whoare purchasing word processors or

. as -to haw compatibIe:their eqUipmentwill be:with
the adMinistrative network architecture. The functiOnal
advantages of joining such a network on a compatible basis
will be explained to potential equipment buyers;

in summary; a
'and institutions is

Ual expenditures
tomation/personal

needs to be adopted

need to Mdclerhize the face of ADP at all bUsinesses
recognized_. Ill order to make sense out of extensive
for IargeinreIated equipment under theoffice
Computing category; a compatible network strategy
and sold on a marketing baSiS.
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OFFICE COMPUTEES: MANAGING THE ROAN IMPACT
p.

Susannah S. Genus, Staff Associate
John Grenzebach & Associates

Chicago; Illinois

. _ _

'?%

ABSTRACT: Technology is overrunning the office. 'Each new
report of the offite automation:m0.ket indicates; he pace-:
is_quickening and_sUggesta. that *n- five more years the
'office workerwithout a terminal or deaktop compute; will
be 0)e-exception. What are the psychological and ergonomic
impacts Of this technological flood? "What are the
ramifications-'in training; in pefsonnel administration?
This.paperoutlines issues in these areas., and suggests
some ways for us to manage and "soften"; the change to a
tomiSuter-,based.,offIce environment;

'
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OFFICE COMPUTERS: MANAGING THE HUMAN IMPACT

Current Trends and Why They-Might-Be_Frightening

Technology is crowding office people into_corners. Although

the size of_a computer -is diminishing in relation to the increased

capacity, the- impact of computers is everywhere and for many people

is nearly oveepowering-

Over thirty-five years ago the world's first large-scale
computer, the ENIAC (Electronic Numerical Integrator & Computer),

was built. It weighed 30 ion's; took up 15,000 scinare feet; and used

40;000 vacuum tdbes; Today a $400 personal computer, sitting on
someone's lap on an aiiplane, °can solve the same arithmetic
problems, but eighteen times faster:

A 1982 review by IDC (International Data Corporation) suggested

that for each U.S. citizen 100,000 instructions were being obeyed

by computers every second. By the end of 1983 IDC predis there'
will be one electronic keyboar. .evice (a total of 18.5 million) for

every three U. S. white -coil
By 1987 it may 'be a ratio of
white-collar force comprising
keyboards for 60;5 million wo

The4number of vendors with
increased tenfold in five years;
5000 vendors offering over 12;00
automated office.

r workers (estimated at 55 million).
'one device for each worker; with the

5% of the total workplace (54 million

ce automation products has
conservative estimate -- over

different products for'the

'"
.

The,fastest growing segmentof the .computer indus s_in the

Area of pOrtable "briefcase.; c p ers and terminals, which is
expectedto multiply_hy twelve tim e next five years. A

prof` tion for the office automation in ket for the next five years

(IDC 'In Fortiine, October 3; a983):

Multifunctional' Computer Systems;
,& Local Area Networks

Copiers
PBXs
WE Elestrpnic Typewriters
Personal Computers_ r Business &

4 Professional se

Market Share Expected_

'1983-190 Yearly Orath

8 %
15 X
16 %
19 %

42 %

40 %
4 %
8 %

15,./X

30



The increased soOhisticatiOn of the_technology is making its
own impact. _Artificial intelligence is being -used to_make computers
smarter, easier for the novice ..t.b use, with more Sophisticated '

retrieval possibilities; Expert" systems; owing an "Inference
engine" of if-then rules; can scan large.bases of information and
provide sensible advice in areas of medicinei insurance, geology,
'investments, and who knows what else'in the future. The
technological advances in graphics; voice-storage andLinput systems;
holography, intelligent replication (copiers, printeri); optical
disk storage and_many other_areas are providing the office manager
with an extraordinary toy-shop of delights, some of-which may pro 've
to be-effective solutions in the office environment.

Too_ofteni however, we look_toward technology as a'panacea for
the problems in office productivity. We can design a hardware/
software configuration which seems to address all of the functional
needs; but we can'tstop there. dffide automation is not just a
system of_multiple-functioned equipment, but an_ongoing, dynamic _.
process of combining the_ interactive elements of an office: 'people,

information; functions and procedures.

In an insightful paper; "The Impact of Office Automation on
'SoCiety," (1980 Office Automation Conference), Margrethe H. Olson
discusses some likely results of the technological changes in our
offices; The need for functional specialization_in support roles .
will probably decrease. Access to experts will increase, 'leading. to
a greater diffusion of specialized knowledge. Electronic messaging
systems can be expected to increase the' upward and interdepartmental
communication flows; and yet there may be a decrease:in actual
social contacts. The p son at.a.Workstation, well as the
consumer, may feel increa d isolation due to Mos of human
interaction.

The personality and working style_required of managers will be
changed. Indications of leadership and power will be focused less
on physical appearante; body language; ability to projecti)and more
on expertise and articulate communication abilities. Deci ion
styles will be drastically altered,, Instead of working on many.
projects, and moving from project to project as ont:waiis for the
colaection of deeded information; the manager-will work on fewer
taslukin a day, and complete more,of them Increased productivity
may be realized from the resulting reduction of. startup time
associated with moving back and forth between tasks andiDrojects.
-If we take control of the manner in which technology is Msed_to aid
us, we may be_able to reduce_the strain on the biological self so
thattbe intellectual, creatiVe and imaginative self can enjoy
maximum play.

42s



:Attitudes Toward Office COMputetliatiiitt

A prevalent attitude toward the use of computers in.the_office

is based on theiexpressedneed'for greater_proddcti_vitY of all

staff; Many units spendAS great deal. Of time and-money measuring

current procedures and processes, and areamade assurances of how--
.

much these protedUrestbald be benefited by office automation; Pot

example, a 1981 Boot Allen-Productivity study. of 3O0 managers- and

prolessionals found that 15 to 40X_ of their time was spent in
activities-which were less thanfUlly productive: searching for

Information, searching for people,, copying documents, scheduling,

and t:raVelingto and from meetings; The.report_advised that an hour

a day per person could be saved using tools such as Videotov-

ferencing document -image mail, automated informattOn Actrleval

-systems Xfor use with personal, interne;:and external BUtes of

_data), word-image Ortitetting; information tracking systems; and

automated calendaring; a

- .

Aithodgh many workshops and conferences are emphasizing the

need to createlt Mere productive office environment through the

efficient use ofthe_new technologies, it sometimes seems to be part

bf a vast marketiing scheme for the benefit of OA vendors; Many of

Us are worried Si t the_change of so-caned:"idIe time (walking to

-meetings, or wai hihg the ducks) to "productive time may be

emoving that trl ice time when_our_brainsgresUfficlently relaxed

to do their best;;producingge Although_ we enjoy' learning how; to _

become more proluctive, sae may fihd that it is a matter of improving

the psychologital environment rather than just bringing in heW

. technology;

condUtted in conjunction with e U.S. Chatber.

of Commercb, employee attitudes towardproductivity ere surveyed;

The:people were asked: "Which of the following areas do you think

it would bepossible to change so as to bring about the largest

improvement in performance and productivity in most companies? The

'respOnset (multiple responses account for a total over 100%) are

shown below.

Lgrel & Prod

'
Chant es in:

uctivity-Improvements

Worker Attitude s &
6

Abiiities,"i -53%

Management Attitudes S Abillei 372

Supervisor Attitudes &_Abili;t 21%

Quality_of Tools & Equipment , 21%,

Innovation p New TethnIqus 18%

Government_ Rules & Regaations 12%

Union Practices IOZ

Ngw Plants S Equipment., ',./00 9%

AVAildbility 6 Use of Computers .6%

vs/
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We shall continue tojlear7a great deal about how _to increase-
productivity.

. ..

productivity. Just asmportatsi-hoever, are the criteria of (1);.
improved quality of Opfki,'productt and information flow; (2) better
use of human resources;. (3)- faster turnaround of work; (4) better,
faster decisions:3,11th suitable consideration of more -complex factors;,
(5) easier'OomPletion of work;' (6) enhancement of skills. andl
f. ncrese&tabiIities; (7) less eirOnneI turnover; and (8..greatera

.job enrichment.
.

.

, "...\

. .;

,- .

,

The motivatkons for acqUie4ng,new technology include not only
.

office-directed, rational readegi foCtiged on higher productivity,
higher quality products; pnd other ApcOesereIated objectives; but
can also be based on political maneu*Oting, the desire _for more
power and control, or motivated by.emotional needs, such as otatus_
or -even escape.

. .

Contrary to what some eople, xpected, y administrators and
profeSsionals are so attrac d' ,9112new com liter access that'a .

. great deal of. time is. spent "pas big'. with't new.eysteMs. The
workstation holds a.type of fascinat4oni_abd without: realizing it
oneian becnme addictedrto_theneW "toy," :An'.'.6fortUnate outgrowth

fomputer printouts, forecasts are. ratO Willy-nilly, and the
ofahis enthusiasm is -- charts,

projection assurance IeveA appears. igher than reality warrants.
People view documented material. as valid:onct. forget that computer
programs andoutput are only as good asi-the'relationships correillted

and 61443 data input. The Computer al/644nOrOuVlights of 'what
if fantasy; because it makes it incre#s140:masyto crank out
off4cial-looking; but entirely hypotheticia-dOlments.

GO the Ater harldoC_the implosion of computers into the office
inducts dread n many 'p An esttmated third of all
"knowledge workers" can be:expected g wary of the_VDT; one out.

c43of tenimay actually prove intransigen-; Resistance also develops,_
posalily based an: _the dislike of bei g disturbed; fear of exposure
of what is ready.going .oni selfishnes ; lazifiess; and a natural
distrust of outsiders (particularly computer_ personnel). It is
better to view resistance as affrimportant and useful signal, rather A
than an implicatiOn of;pad behavior and Iodic of success of the new
system;

..

..
Fears range from concerns about the physical work, environmen

a .60oial,interactiona to private fears which are frequently too
per, naimo scass.' Not only is there a fear that the environment -.+'will-be de 'ized with the introductiomof computers, buff fear

that one's o '"territorial" workspace will be changed to something
u comforfable, even alien; A change of working relationships is
u comfortable; just al is any change Cf,procedures with wkich_one_
hs already become familiar. Some peopl fear that Aht,lotroduction

;:o of automation, .because of its multifuncti nal natOre;:wiIi create
more work with higher. levels of complexity and1n impOsitaon of _
greater .cognitive burdens. There is a. social uncertainty that one'S

r 430
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knowledge is obsolete,, that_the new system may_make one look fetiliab

or inadequate. "How do I fit into the new system? Are the skills
I've developed. and which were important no longetluseful?" A fear

, ,drevelops that one might find Opt:sodething about-Oneself and one's

c reer_we'd_rather-not kpoW. _.middle manager maybe faced_With the
ct that his -jobs isMereTy4LLan inforMation conduits, not a
tiaiOn maker;.and the mosaiC of minor tasks he actually performs

could be handled more accurately;_ efficiently and consistently by a

computer. Not only will_the_job be different due torthe new.
technology; but the people who.work with us may be chajged or even

- disappear. Or worse yet; one's work may no bAis'necesaary- -_

4i','.'

'.Because of thethistorical_user_views of datvoCess-ng, a '''
frequently occurring fear. is that the new-system' tnall- solves no
real probles; ,but only means a loss of the user's own ontrolti.with

increased external contrql by the system; In addition some People -:
.feel that th&cost7benefit.assumptions_made by the systemdesighera
are_poseibly invalid' and_actually Will provide benefits to.the
designers (or central administrators) at the user's cost;

The insurge of -monitoring possibile on computef7fiased'ofrite
equipment__ also lends credence to the ominous forecast of GeOrke

111/14

Otell'a 71.984." ,NIOSH (National -Institute or Office Safety and .:

Health) estimated that two-thirds of _currenVDTs ariteither riOW_=
being monitored or-.could be_monitored..Syst ms sold!by Wan,,
Hewlitt-Packard',and.DEC all- have this..Capabi y. The result.ilfw

_oz

knowing you are being monitored? .A NIOSH study at the San Francisce:,,

- office'of Blue Shield showed a 20 greater Ancidence of anxie-T;
depression; irritability, fatigue and anger,:

Issues and proble6 areas which the introduction of new
4 .

echnoIogy.may uncover are manifold. :

1. Assignment of.priority oftasks becomes more important;
Rather than c9ntinuing the=firstiftifirstput approach
freqUently used for prioritizing in mapy,Offi6t0;_-
AistinctiOns:hetween importance 4hd urger y .need t

clarified: 7

2. The functions of an office worker are
analyze and represent cleatly4 The di
goals, and valueswhith an office work
better problem representation before
successsfullyused to improve the sit

leiabiC to
tiO4i.tasks;01";
confronts need a

chnology, can be
tion.

--Ai,-
3.- A new office automation system can pres he benefiea of

an external memory to,he used along with the benefits,-\of:
the internal human mind; but_the_automated system ton
often_actsas a "parent" -- if the office worker deviates
from the'aystetiOs parameters,cand procedures too the

system asks for revision and points. out possible
inconsistencies.'

J.



. The novelty of a new system wears off; especially If the
office worker finds_that it may take longer to do
something than in the pre - technology period. The system
simply may,not suit the office workstyles (for. example,
the workstyle of an editor who does printing markups is
not 'served well by a code-intensive, linerorleiited text
processor). The office worker may find that the time now
spent using the system or attending to trivial interrup-
tions caused by the inekoduction of new technology
(message systems, computer terminals, eloctronic mail, an
easily ?ccessed copier) Might be betterppent on_less
urgent, but more important matters. As-more technologyxis
introduced, there are fewer and fewer people and methods
to act as a streep for the office worker, and more

.jnterruptions which seem to be urgent.

In addition to the fears created by the, installation of new
technology, we canexpect strong reactions to the.long-range,
large-scale planning needed to develop integrated systems.
Sometimes our desire to motivate prospective users backfires.-- the
user's expectations rise to - unrealistic, unattainable levels._
Another,common reaction islmcklash from existing subgroups who -are
protecting their positions and.control. A third possible reaction
is:fear that the Big Plan will be stifling afid won't provide the
flexibility.to take advantage of unforeseen developments or move in
new directions.

Personnel Issues

As office technologies merge together, and the reality. f a
multifunctional. workstation becomes.more certain, classification and
recompensation of the people working in theseofficesbecomes a
nightmare. Assigning new titles to old positions is insufficient.
Completely new jobs are developing._ Thzmultiple functionality of ;

the technology blurs the distinctions bettoeen a programmer, a
clerk/typist, a data entry operator, a qstems.snalyst, and an
administrative support person. We may instead be moving toward
positions more generallywiescribed as Information Specialist and
Office Worker I -X.

Salaries for the new positions in many cases are remaining far
WoW what should be paid for the actual nature of these new .

responsibilities. Alth5agh_increased job satisfactionmay_help to
retain some experienced staff, some surveys showalready that j4,_
satisfaction for clerical- workers has dropped. in addition;

__training programs for these:new office "factotum positionsare $eryin.
,difficult to develop- as well as any kind of .
placement testing. 7

.

p
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We have reason to be_concerned that office information systems

will create more skilled jobs and fewer opportunities for the less -

able. There is a gradual elimination of starting opportunities for

the less skilled and less. educated, Few managers want to put a
$10;000 piece of equipment in the hands of a person who can not

,

operate it deftly.

re'

In some cases, the new technology may create_jobis tThith are

less satisfying (for example, more data entry positions). There

will be less one- to--one office support, more of .a hierarchical,

integrated Support staff, and this can deny the psyohological

motivations for some office support personnel to remain in that type

of ;work.

The technologicaliMplealen into t'he office Is 'forcing -civil

service and other personnel systems to evaluate new types of

personnel programs in searcht_of a new schemeforztesling,

-classification, tra salary administration which -can ;:

provide for eq0abl Salaries, diagdnal as well as vertical career

stream movement, c s-training, and yet address seniority issues;

Ergonomics and Human Factors

F
_ .

EVer since the first science_fiction_mention-of a rbbot;; people

hAvebeen'co,ncernecOvith Cybehetics -- the study of automation_

proCessea, computer control, and the interactIbn of computers with

people._ Ergenbidibp (ergo work, nomics laws_of) are trumpeted as'.

the batia of many Office:systems marketing spiels. The pilmary

attention iEOn humanefigiheering,but ergonomics isn't just the

physical design of equipment; It is the application_of-human

biblogital sciences (physiology, anthronometry,4sychology, and

sociology) and engineering_ sciences to achieve the optimumautual

adjustment-of people_and their work, "the benefits being measUredZIP

terms of huMi4.effitiency and well- being." (January 1961,

InternationalA..abour_Review "ErgonomiCs: The Scientific Approach

to Making Work Human;")
_

Although:At first glance the office environment seems a placid

entity, as soon as we Introduce any change into it, we find a

potetitiaIvolcano; Lately we haVe seen great concern voiced by

vendors,,consultants,_Magatine editors and writers, centered on

'proper_lighting, seating, tables; work surfaces,, display screen

oontrold, and keyboards; The ability_to respond to badic .,

psychological requirements, hosTieVer,_i8 too often dismal; NIOSH

points to possible visual, muscular-skeletal and psychological

dksbrd-644 among VDT operators as "cause for_concern." In addition

ae. the s udies being conducted by NIOS14,_othersroups such as

Woking Women- re studyinethe_long-term effects of office_systeM

-technology, s ecifitally effects of the VDT. But the_resolutibb of

the proble6 within your own organization liesin the hands of the

system designers; analysts, and internal tonsulltants;.
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Are MierelitySolutions?_

Glib articles.in airline magazines ask: "Are you secretly, or
even overtly,_ afraid pf the computer?" "Does-your office coMputer
take you by the hand, address you by name, and,poueyour,coffee?"
Advertisements proliferate about'computer camps; computer programs
whichjielp amateurs create new programs, systemswhich don't require
even a_typist to enter data (presumably using some sort_of voice_
recognition input). This is-enough to strike terror; into any data
processing difector's soul. .

What kind of.solutions are there? Which aremore critical, the
problems dealing with personnel, ergonomics, and computerphobia; or
the problems stemming from the over-zealous computerphile?

Let's first look at some reasons forinformation system

1
allure, No matter how well designed technologically; information
rocessing systems can fail because of unresolved organizational

conflicts, labor uneasiness,- requirement of too many dramatic
changes, complicated data relationships which are not well
understood, and systems which are implemented as -islands of
automation.

The future as many of us see it lies in "imbedded processing,"
access to computer power no matter where we are, with no dependence
on keyboards and displays. This_type_of computer assisted work life
has to be based on extraordinarily well-planned structural.
gdidelines. We already see great amounts of unnecessary work being
done in offices; The addition of. a computer)withdut procedural
analysis and revision (including the actual purging_ of. some
processes) only means that the unnecessary work is.dohe with
terrifying efficiency.

7,411e introduction of technology_lnto the offite workplace can be
done most successfully if the user is awarethat it comes at cost
and with risk, and that an investment and commitment has: to be made
by the unit; The analyst needs_to realize_the teChnOlogicarchange
is best_driven_by a "demand-pull" from within the using unit rather.
than a"technology-push"_from outside. All change, whether or not
for a better situation; is experienced as loss; .4"Loss of known :

attachments and routines .results in_upsetting, ersonal_equilibriumo
which in turn invokes an indlvidusl's unconscious. psychological
defensive strategies, .Feelings of fear and a 011st of lost capacity
to control one's circumstances are expressed as anger; depression,
Sickness and/or withdrawal."__(Carol T; Gaffneyi "Selling Office
automation Internallyi"a talk ,at the 1981 AFIPS Office Automation
Conference.) There is a loss of ministration (relationships); a
loss of maturation (old'rules about how to flinction and react to the
work requirements, other people, and the environment), and a loss of
mastery (developed skills., and control).

: ,...
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Resistance is usually a legitimate reaction which ehoulChe
encouraged;and resnolided to openly. Innovation is a dynami -c process

which is most successful using a trial and correctionforerror:
approach. Because the new technology creates a change in forMale d
informal communications -- a change in the very nature of the
proceSs itself, not just in the procedures used to complete the
prOteatv-7 the early. .expression of resistance should be e4Ouraged

so the system -can be tailored to serve the users needs well.
Tethndlogical excellence alone does not guarantee that the system is
organizationally feabible...

4

Although thought and behavior patterns hosed on ellrlier
assumptions are becoming unreliable in their_ability to -help us

prepare for our future; there are-steps which can lead to successful

implementation of office-information technology; Too often we find_
that_PAPerWrk has become important in its, own right, independent of.

its informational content; the introduction of a few computers is

expected to- alleviate the_resulting piohiems. ;Inglead.of looking

.7toward technology as the best and only spIution we need to realize

that office automation coulA overrun Our-Offices before we_know,
enough about its effects in' order to sensibly control its: impacts

and make the technologies serve us.

Innovation is an ongoing process of experimentation and

refinement. This concept should be intlUded in all'our steps of

developmentand'implementation:

Analysis: Analyze not just what'lsbeingodOne, but' what people
are trying_to achieve,- where the strengths and weaknesses of
their abllitieslfe; determine what new tasks will develop;

take advantage_ of both the technology and the people's

ahilifies to achieve the goals of the unit.
_

Specification: ?efine not only, the equipment, but the

procedures and skills required.

Design; _ Constantly keep in =mind human fectora's4th regard to
Che wotkplate,:the terminal; and the Software. Create a system

which is natural; responsive, supportive, expressive, rather
than one which has conversations which are obscure, rude;

arrogant, offensive, or boring:
a.

Implementation: Involve the users7st all levels early fn the

design of the system. Be concerned with the visual, thermal,
acoustic, aeethetic, social, and organizational environment.

Make sure that:the required new skilLe are developed-'in ongoing

training; with plans for hoth basic and advanced training.

Operation, Maintefience,svd±_Evs_O: As ongoing system
takeslAate; it should include user group meetings

lJ



and other communication vehicles so that you can provide the
best interacting support. ,

We have, a large assignment. As planners and leaders in
information syStems development we need_to educate ourselves further
about the human aspects_of this incredible technological pace. ,feit

example, thework_done in 'artificial intelligence by Marvin Minsky
and Seymour PApert'prompted Patrick Huyghe to write; If we can give
the computer intelligent thoughti.emoOone and creativity; clearly
the era of human:beings as the measure of these things has ended."
(Ps,ychology-Tedayi DeceMber 1983) The words of Herber Simon are
al/So significant -- viewing computers as "thinkers" can be upsetting
"if your life is wide. worthwhile by the thoUght that humans are
different."

Our goa:ls not office automation itself; but making:our work
more beneficial, and making Our work environment more huManei
creative and_ productive. Our responsibility_assystem designers,
data processing directors, consultants and administrators is not
only to be fully aware'of the nontechnoIogicaI impacts created by
the introduction of computers into offices; but to incorporate these
concerns into a'carefully structured plan Obr distributed office
computing:

- 10



- ;NETWORKED MICROCOMPUTERS -- THE NEXT GENERATION IN

eOLLEGE COMPUTING

by

"Albert L. Harris

President

Management/Systems Advisors, Inc.

305 Crosstree Lane

Atlanta, Georgia 30328
(400 255-6830

The evpleition of computer hardware for college' computing has mirrored V the
industry's growth. When computers were introduced into the educational environment,
they had limited capacity 'and served one user.at a time; Then came large mainframes
with many terminals sharing the resource. The use of computers in office automation
began to emerge. As college computing grew, it took several mainframes to handle the

workload, especially at the larger institutions. Microcomputers then came on the scene,,

but they had evolved back to the initial limited capacity) one machine-one.User concept.
They first served as personal computers, then evolved as enhanced terminals. Nowi,

microcomputers are joining the educational ranks in networked systems, allowing ;more

users to become part of the overall 'Institutional System,' while reducing the dependence

on larg mainframe systems.

Networked microcomputers are the next generatiOn of college computing. We are
on the verge of technological breakthroughs to allow maximum use of microcomputer

networks. Networks allow common use of data and programs and provide a communica-
,.

tions link heretofore not available to microcomputer users. The most immediate

applications for these networks are office automation, faculiy needs, and staff
-requirements. Colleges and universities must lead the way in innovation, especially in itty?

area of networked microcomputers.

437





454

NETWORKED MICROCOMPUTERS THE NEXT GENERATION IN ;*-

COLLEGE COMPUTING

The influx of microcomputers into the college and university environment is begin- -

.ning to accelerate. Several schools have taken an evolutionary approach to the opportu-

nity afforded by these microcomputers. I am not talking about just microcomputers for
students, but rather. as a tool for the entire institution, especially faculty and staff. The

demand and reliance, on computer resources at every college and university is at its all

time high -- and increasing! Most students expect computer training as part of their

education process; It has not stopped at students either. To keep pace with the students),:'

most members of the faculty 1 e requiring access and training t,iri computer usage. TO

keep up with the.faculty; the dtaff are demanding access to the latest in technology. As

the snowiAll rolls, it grows in size.

How are most colleges and universities keeping up with the challenge? Most institu-

tions are or will eventially look into the-concept of computer network& With the.

of microcomputers,- networks` will be the tool to maximize -the capaktOes at thgse
machines. Networked microcomputerS will soon become the next generation in college

computing.

Initiallyi microcomputers (personal computers) were used by faculty and staff at

many institutions solely as stand alone devices; Microcomputers used in this way provide

'flexibility and portability of computing power to the individual users. In terms of overall

institutional usefullrress, this approach has several shortcomings; Many of the functions

performed on the microcomputers are duplicated. Different programs may provide
slightly different output (in form if not in substance). College data ,may be duplicated;

Data are not transferrable 'or readily accessable. A stand alone microcomputer within a
college or university is truly a waste of resources.

Z.
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Terminal emulation hardware and software was one of the first attempts to link
microcomputers to the existing data processing environmevit. They are available for a
number of different mainframe and microcomputer combinations and they. are widely
Used. In effect, under emulation, the microcomputer.becomes little more than a terminal.,
Even with terminal emulation, there is still a 'need to transcribe and key data. In other

words, emulation was a step in the right direction, but not the cure-a11.

Terminal -emulation's shortcomings lead to the next level, file transfer: With this
capability, users can transf4r the data needed from their microcomputer "applications
directly to and from the n'iainframe over the same communications link used for terminal
emulation,. Data can be moved from the mainframe to the microcomputer, 'downloaded,'
or moved from the microcomputer to the mainframe, 'uploaded;' The .ability to transfr
information betweq. the microcomputer and the mainframe increased the potential for
the full utilization of -the microCoMputer resource, but.did not maximize it There still
were problems with this approach. Large amounts_ of data pOsed a problem for the micro-

,
computer's, storage capabilities. Data transfer was often slow. Another" problem arose

when1data was to be transfered, among microcomputers; the process was slow and
4r.cumbersome. Finally, data security was a concern. If a file could be downloaded, altered,

and uploaded from a number of microcomputers, him could the integrity and reliability of
the data be maintained? File transfer techniques opened,the door to a better approach.?
but had some problems and failed to employ_the full capabilities and features users
wanted and needed;

r
Although not fully developed yet, total file interface should eleminate the problems

associated with the file transfer method of data access; Total file interface Will Mean
microcomputer users can access system files without any data transfer; Specific infor-,
mation- needed cam be accessed and processed. Users will be able to change data, access

.data, or add data as their security access allows. The actual programs to access and
pipcess the data will reside in the microcomputer and the microcomputer will be doing the
actilat data processing. Total file interface Will revolutionize the use of microcomputers
in networked environments.

(49

Defining Microcomputer Networks

Microcomputer, networks are being created to meet the needs of users with a large
number of microcomputers and the communications needs of that environment; Cur-

3;
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rently, there are two methods being used and develop to -network microcomputers.

Neither method is fully developed this time to enable microcomputer users maximum

utilization of their resource; The methods are:

I. Pure microcomputer networks, and

2. Mainframe-based networks.

Pure microcomputer networks are communications links that connect a large number

of microcomputers a' nd other peripheral equipment and storage devices. They usually

include:

* Communications cards, containing communications software used to control tie

entire network

* Storage devices, including winchester disk, cartridge tape, and floppy disks

Printers, plotters, and other hard copy media.

When part of microcomputer networks, indiVidual microcomputers do not have to

have a floppy or hard disk capability. Program and data libraries are maintai ed on the
systems disk storage. Peripheral and storage devices can either be dedicated t one user

or can be system resources. Total file interface is available in some pure microcomputer

- networks.

Currently, these types of networks are beinvoused by several collegesrfor instruct-

ional use Some schools are also using this concept for administrative data prpcessing.
The system requires a communications network, such as Ethernet or Arcnet. These

networks support both hard-wired and dial-up capabilities.

The advantage's of the pure microcomputer network include:

Low cost. From the user's side, only a microcomputer; keyboard and

. monitor arc required to fully use the system. The communications network,

storage devices, and hard copy mlia are system requiremeis that are relatively

inexpensiveand readily available. Several firms package the systems or they can

be built using off the shelf components.- Compilers, data base management
systems, word processing software, application systems, and all other software is

available to all 'users. This 'shared' concept can save money in software purchase

and training and can increase compatibility.



457

Centralized data storage. Storage devices are usually system resources, thereby

providihg central data storagtk This includes program libraries and data files.
Users use the same programs and may (with proper security codes) access central
data.

Un im ted expansion. Some networks have a theoritical limit of 32,768 devices
(althou h I am sure the practical limit is somewhat less).

Y.

The disadvantages. of this approach include:

* Limited disk capacity. Winchester disks have limited capacities,'althoy.gh they
are increasing; Currently, the largest single winchester disk is in the '300 MB
range.. If there a,need for data bases larger than this, different file handling
methods are required.

Limited vendor support; There are few vendors that produce and support this
approach, although the number is increasing.

The mainframe-baletkzetworks rely heavily on the central computing capability or
on another central processor. Here, the mainframe acts as the ostem controller and data

Manager. Microcomputer programs access the data, stored on the mainframe's disk, `S" if

the data were on 'the microceimputees own disk. One way to do this is by crea_ting 'virtual
1

diskettes' on the mainframe's disk. The user creates the 'virtual diskettes,' formats them,
and reads-and writes on-them; files- created orr the VirtUardiskettesi are marked to allow -

or disallow shared access; The disadvantage of the 'virtual diskettes' is that it is difficult
to access th
formated diskettes:

1-0471 t

The ultimate capability is for the microcomputer to be able to access data using thp
total file interface access .method as stored on, the mainframe's disk and use its
microcomputer capabilities td execute the programs anthmrnipulate the data In this
manner, the host mainframe and media-incompatible microcomputers can acccssite data,,
given the -proper security, as if it were a standard mainframe file. Unfortunately, no
mainframe has this total file interface capability yet.

The advantages of this concept are':

er
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Centralized storage and Control; Sihce the mainframe acs as data manager and

system controller, data is centralized; Strict security Measures are gain-
.

tained for/access and alter capability;

* Data compatibility and accessibility. Data are compatible among the micro-

computers and the mainframe and access le by all a orized users.

The disadVaritages of the mainframe -based network approach are:

Cost. Relatively speakirig, mainframe computers and associated peripheral and

storage equipment are expensive; Software to support a largonetwork can also

be expensive.
t

Different mainframe manufacturers maintain different communications stand-/
ards: There are numer us communication protocalls for the various mainframes.'

This is compotinded by th umber of microcomputers on the market., If .the

microcomputers and mainframe are from the same manufacturer, this pr,oblem

disappears, but individual users are ldtked out of other microcomputer alterna-

ti'v4s;
\t;,

* No system incorporates the total file interface design yet. Vendors, are, getting

close, especially third Party cernrritinicaticiti and data base vendors. As standards

are, developed for communication proiocails Or . third party software Vendors

overcorne the incompatibility and'total file interfate problems, the concept will

r li+ -v

Several colleges and universities are approaching the solution frOin a Mainframe-
/

based network; These schools are generally setting the Standards or dictating the micro-

computer that will be used to reduce Commtlhication Pfotocall and data storage incornpat-

ibilities. USually, the standard revolves around the mainframe' manufacturer's network

software packages and capabilities;

Building a Successful Network

College Information Resource PlannerS must coMPrehend and examine a humber of

separate issues when planning for and building a microcomputer network; The most

important of these include:

6;
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Standardization of the miclocomputers

Data security and integrity

User interfaces,and training

Communications type and environment.

The first key consideration in building a successful microcomputer. network,is to
/-

ensure the microcomputers used are t so diverse' as to make interconnection imposible.

If the devices on' the network are t problems ;will emerge. 'Most

colleges and unities that are work' g toward thiS concept have designated the brand

selection mat will be the standard. May times thernict6Oornputet operating system will

be &Mgt-tat d all microcomputers on the network will be required to run that ,

Ophting system while on the network; Even with so called "all connective" networks,

probleniS will occur. These problems will mainly- involve less popular equipment, Whith

the manufacturer or third party's network interface was not designed to handle. The

institution must take the initiative and set the standards tor use on the netwoilk.

Data security and integrity is the largest organizational problem fot a college Or

university in the use of microcomputer networks; Obsolete odata, theft of data, and

ugauthorized access are'some of the prOblemS. Each concern is magnified as the nuMber

of users with access to the network increase.

May college.and universities with dynathic data bases are concerned that decisions

'"--414114adec'14-614-4-413at-has-change411:1scn D site1Q1"hwascact frcull
the mainframe computer. Users should be aware that data is being constantly updated and

may be subject to fluctuations. While microcomputer networks allow the users to have

access to the latest data, they must be aware of the problemS and responsibilities of this

access. Total file interface will solve this problem.

Theft of data has always been a problem for colleges and universities. In the past,

worries were isolated to the data enter itsctIf and to those who could see and/or print

information. With microcomputer acce-S, ability to store 'and manipulate data on

the microcomputer, a greater .potentia for theft exists; Now, theives can steal data,

manipulate it, and produce results not previously available.' The remote and unsupervised

operation of microcomputers on the networks add to the data security problem.

g . 7.
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The one area that is impr'oVing with the development of networks is that Of unau-

thorized access to data It is unlikely that adata base that was previously secure aginst
e t t

'intrusion will Pave a problem solely .because. of the presence of microcomputers an the

network. Most networks and r basp software maintain a good password ccess
-.
cafsabilitY.

Most of today's microcomputer user's applications are stand-alone. Networked

microcomputer systems will not change this The microc- omputer user needs the netwoM

to access data, communicate with other} users, and access other files (e.g.t program
libraries, etc.). The network becomeg the4nterface among many users. The prOblem-s of

designing the interfaces and training.thetusers in the. use of communications will be a
major hurdle in the effective use of the hardware/software systems being built. 'With few
exceptions, colleges and universities will Purchase the network software will be used;

Included in that softWare will be the user interfaces. Care must be agen when evaluating

and selecting the network software and in training the users. Microcomputer networks

should not be 'user friendly,' they should be user transparent!

The communications type and epiironment tha4 wirl be used will depend on the
institutions needs andrequirementl Most institution do not have the talent in sufficient

numbers r time to develop their own communications environment, they willp.robably

purch a third party's package or use the package aVailable on the mainframe they are

As microcomputers prolifer-tei microcomputer networks will eveloped and
.

n the market. 'To ensure the network communications scheme is well
received and put to use, applications with broad appeal to the user community must be
implemented. The Information Resource planner must appreciate the needs of the faculty

and staff 1r specifying the requirements of the network communications software.

Focusing -on Needs 10

withApplications with broad. appeal -.to the user community must be the first
implemented. This, means applicalionS should be oriented first toward:

Office automation

Facultf, needs

Staff requirements.
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Office autonilfetOn'is .usually the it application that is implemented a network
basis. Office autom-ailon -includes access to information, communications, document
generation, personal computing, and personal mapagement. Office automation functions
are usually justified through an increase in productivity. -

. ,

Accessto ,a urate and timely infriticlation is imp of the primary advantagelS pirttie
. 0

microcomputer network concept. By Creakng netwlik`s, individual microcomputer users
..

. --

'ill have access to the needed Initrmation in an tificlerstandable format. It wakdreviously
, 4nikedIrlat the total fife' intertfecie cOriccipt ,,wilI be Ihe, n#,xt,.,.data accesc method. forie A' OA 4 -4-.- ..

microcomputer networks;'.Bat :it Is still development.

,Comniuhications Jude person-to-person, person7to:grouf3, group-to-groupi.pers
to-computer and-,compOter;go-computeri- Progress has been made in the person-to-:person
and person-to-group areas. with electronic mail. Computer -fo-computer .and person-to-

.
.' Computer*--cOmmikiications has: been possible, with some conitraints,.fom.soine time now

. . ,

Group-to-grO > still an emerging. area; although teleconferencing is beginning to 'fulfill
._,. its potential. 7 .

q

beiumekt generation includes word or text processing, but will r beydnd the ,

-

,-simple clerical t ks mostost people think of today. Professional faculty and staff will iril.ie,
Y ieasier to input text; especially internal 'documents, than to hand write them ,

graphics allows a new dimension in portraying
and signatures for example) is emerging.
companies and will be available in the not too

data. Image processing (photos,drawin , :

Voice recognition it being used :by e
distant future. The creation of integrated,

documents will require extensive data access capabilities and compatible communications
networks Microcomputer networks can combine all areas of document generation into a
single useable system;

'personal computing, the fourth area of office automation, will be used by clerical
personnel as well as professionals. It will allow users to run or access a wide range of
programs at their desk, with access to the data needed; Prograrns currently associated
with microcomputers (e.g. spreadsheets, etc.) will continue to be used, but technical
programs and mainframe programs will also be available.
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Personal management will be the final area included in office automtion. This

capability includes calerukrs,schedulers, and- electronic notebooks. Users who find these

-techniques of value will adopt them quickly, while others will take longer to recognize
.
their advantages; Again, the use of microeciinputer networks will speed all the office

automation functions along;
7

One last comment on office automation. jApplicatiOris should be available for all

users, t all users will not necessarily use therri. Applications should be used by

indivKluals acceding to three criteria:

-L

They- shoull is-6 used at least once daily:

.1.11ey shoUld be an automated replacement for a manual task

* They should be understandable and users must receive the appro Hate trainirgi.
.

Fa ty needs are the second set of applications that shoUld be a part of the nef :

work. Faculty applications,. include the availablility of oifice atitArtion tools, support; for

earch, and tOols for ihcreasing teather productivity; Noffnuch:rtiore can be said for

office autoAation. culty will use rilany of the applications available in this area.

porefor re larch will include the technical, data gathering, and data-storage and

handliog ,needs to support the research; effectS of faculty members. Statistical packages'

must be ,a part of the network. Micr6d*Puters Will be 'a big ,aid in supporting the data
1

handling and minipulation needs of research.-

Finally, tools for increasing wadi& productivity will be -part of the college or

university, microcomputer network. EicarripleS of _faculty' topl are Cornputer-aided-

.instruction, and computer-managed-instruction.._ Witif thei.; gundance of wisely used

microcomputer applications; teaching prOgramMing .4.411 betorrie secondary to teaching

application usage to most students; Tools Imust be available to aSSiSt,i dividual faculty

members 'to create automated :teaching aids, assist in grade reteritio filing and

computation, and in record keeping and reporting; Use of the netw an all

faculty inembers access arid. use the same data bases and programs to increase consistancy

among faculty members in record keeping tasks.

6
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The final focus will be on staff requirements. Areas such as institution reSearch,
'decision support, alumni arid- development, and job placement are just a few examples.
Many of these applications are computerized now, but their inclusio ti. in the ,microcomr
outer network wi'l enhance their usefullness. As with the--,other applications, access to
co1legeór university data widexpand the ability to perform these tasks. Use of the
microcomputers will maxamize the ability to locally manipulate/the data and provide
meaningful! output in forms most useful to the ultimate uwr.

Summary

- -
The use of microcomputers in coil es and universities has come a long way since

the days of stand alone processing and there are more improvements to come.; Because of:
A

their potential in everyday life, microcomputers are here to stay; It is inkerent for
colleges and universities to take the lead in the use of microcomputers. To that end,

1
networked microcomputers wialbe the next generation in college computing.

, .

All the tools, however, are not available now; We are on the verge of technokigicali
breakthroughs to allow maximum use of microcomputers in the networked 'environment. ,

Common data and programs and the communication link between , microcomputers" and
possibly one mare mainframes, provide the real advantages of microcomputer.rtworks.

;- Yes, there will be problems, but those problems will lead to Opportunities and those
opportunities to innovation. Colleges and universities must keep 'pace with industry to
better prepare students; Industry is marching 'award communications networkat will
link managers and professionals' -microcomputers to each other and to the corporate data
bases. What Better way to incorporate the innovations of. the future than to advance
toward networked microcomputers as the next generation in college computing.

Ito
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Exactly one
It started
Chancellor,
The purpose
individuals

,

First; I would like to give some background on The ,Maricopa Colleges._ In_the
aricopa Aystemi- there are seven colleges= located in the Phoenik metropolitan

aria. These colleges enroll 70,000.regular college credit students, per
emester.4iThis makes the Maricopa system the third largest community college
system in the country.. This enrollment equates to- approximately 32;000
'full-time students. In addtti'dni ,there are from 30;000 to 50;000 non-credit
and special interest students. : The name Maricopa does not have a large name
recognition factor., .However,.the names of the colleges may be more familiar.
The seven colleges are Phoenix College;_ Glendale _Community College , -Mesa
Commvpity 'College; Scottsdale Community Coilege;_ South. Mountain College,
Maricopa. Technical Community College and Rio Salado Community College.
Iiesides large numbers of students; .Maricopa takes prlde(;.fn being. a. national.
leader in educational innovation:_ ( '-.

During the past_one and one -half years, Maricopa has made major strides in

computer services. First; a network, of DEC VAX 11/780s were purchased to
support.the academic process; Mostfof these machines supports approximately
SO. academicuters.' Because of thiS:expansion in computer_ resources in Abe
`past two years; thereJias been a 400ncrease.in enrollment both years in data
procegting courses. ,Along withAhe existing equipment, a Prime and a NAS, the
nuTber Of terminals available tp students,has increased from 84 to 400;
Secondly; a _large miter of microcomputers_ were -also purchase_d__Ath_ support
academics. During the past yearilover 300 Apple lies; over 50 IBM PCs* over
50TRS-80s and over 50 DEC microcomputers were purchased. These systems are
used prtmarilyL:to sappori.moltiple distiplines in an open laboratory titu-

"ation. Tbii-dly, 150 word processors -were_alsopurchased to support the
academic office automation function; Fourthly, three smaller time sharing
networks were also established at some of the colleges. This all adds up to
an:Increase of, nearly 1;000 work stations for academic use during the past. 18
montiA.

THE IMPLEMENTATION
OF THE

EXECUTIVE NETWORK AT. THE MARICOPA COLLEGES

By Ronald Bleed
Director; Management Systems and Computer Services

The Maricopa Colleges

Year ago; a new system_ was implemented at The Maricopa Colleges.
with the implementation of a teminal'in the office of the
'then the three Vice - Chancellors and the seven college presidents,.
of this paperAs to desCribe the_effect upon an organization and
in a computerized executive network.,

To support the academics;:several.innovative approaches were taken; A. facylty
r 4

literacy project.was develap_ed_:In this prafeet; _every three months sa
faculty members receive, an Apple IIe_commter to takebome. During the three
month period, they are required to attend a weekly workshop which teaches them:,

- how to use' the system; A heavy emphasis is made on the teaching of tools an.
j the Apple. _Sucb, topics as spreadsheets; word processing;_and authoring. lam- .

; .t guges are_ heavily emphasized. At the conclusion .of the three month iper4db;
another group of.50 faculty go through this. program. The faculty who hale
gone through this program have- highly_ endorsed this type ofieducatian Ibis

. program has created a great demand by .these faculty. Members for,Jncreased

465
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computing in their departMent. The faculty who are selected fOr this program

were selected from across all discipline.: 4v
An important strategy has been to decentralize the computing from_thelOstrict
offioe to the colleges and at each college out into the_ departments. This _has

meant that efforts htVe' been made to make sure that these-syAtems can form
sub-netWerkS to the larger networks; The Apple computer has'very effectively
communicated to the Vax network. :he word processors also_. communicate very
easily to the large Apetwork. The _capital_ plans of the District have
sufficient_ funds to tan inUe this rapid expansion of microcomputers and time-
sharing networks. .

v

During the same period of time; complete changes took place inadmtnistratiVe
computing. alsb.. the past war, all new administrative systems have
b660 implemented by Maricopa. All old systemi both software_ and hardware;

were completely discarded; To accomplish thisi'Maricopa entered into &three=
way agreement__ ith DEC_and Information Associates toLuse the Vax on_the new
PrOje-ct Z software. 'Maticopa was the pilot 'site Aggkhas ;implemented all

systems in Proj ect Z; Substantial programming has befirdone by the- Maricopa
staff to supplement the administrative_systems. On Ju49"_1; 1983, all systems

including_payroll/personnel systems, the accounting systems and _the_student
registration systems were implemented. The payroll/personnel system prints
approximately 7,000 payroll chetks every two weeks and has _flexible fringe
benefit components.. The accountingsystem handles all the financial_ trans=
actiOns.,'All registration for the colleges was donp_on_the new- system during

the._ summer for the fall semester. . Most of the' users of the registration
system were using an on-fthe system for the first Utile._ With this _system;

over 100;000 *stbdehts were registered during thiS_period _of:Aime. The new
tem,js almost completely on7line And =: integrated, to t large degree._: _The
dot information system Wag decentralized to each of the college computers.

programs are ext4itecrat all 'seven colleges although each
college does registratiwdifferently._ The payroll/personnel system and the
accounting_ systems reside-at the central computer in the District-- office. The

exception IS the financial 'transactions sentto it from the student billing
and receivable system from ;each of the colleges; _ All systems are linked
together by DECnet; and information from any__of the systems_ can be routed
qvickly andieastly frowany_of the colleges._ All program maintenance. ;Is done

'out. of a central office'.-. Changes are downloaded thrOugh the network to the
.individUal4colleges.

. The purpose of this .paper executive network. that is used. to
supplement the__ previously -entiOned systems. I would like to- emphasize two.
theMOS during the rest-of this paper. First, is what I call= "the _top-down"

strategy'ap secon y s

b,ueing procurement process in bidding_ for' the new computer System;
Maricopa was looking primarily for a new system. that_ could support_ large
numbers-of student users and one that could Implement all_MAjor administrative

systeariin an _on-line Mode, Mentitined in the_ bid_specificatiOns was office
automation with :some details associated with that systek

An'evaluation_matrix was ,established with atotal_ of J,000:_points; This

MatriX had points for hardware, operating systems and application_ software.
.
Included in the points for application software were 70_ points for office

automation systems. This represented- 7% of the total points available. At

that time_; we were concerned with office automation but did not give it all
the weight it deserved. In fact, DEC, the winning vendor; actually was rated

low fn office automation but had so many points in'other areas that it still

-2-
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won the evaluation proceist , What had happened was that DEC had neglected to':.
sell some of their- significant products that they had.. We then became aware
of products such as DECmate word .processors and the Charlotte Office
Automation System. These were some of the best :kept. secrets of DEC, but
eventually we ended up with superior office automatiotr prokitts.

When we _fully real ized the potential of .their _products, we decided to
implement a complete electronic mail system in addition to all of the other
major administrative systems. At the same-time; this Charlotte system of
electronic_ mail -grid office automation moved from a regionally supported
product within DEC to a corporately supported product called Al-L-In-One Office s
System. Maricopa became the first major user of that system;

There were several reasons for us to become interested in electronic infor,7
mation systems. First, Maricopa Colleges are widely geographically -dispersed,.
within-the Phoenix metropolitan area; Second,Ifecause we are an educational
institution it'd continuously. had people i_n meetings and classes', etc. , _tele-
phone tag was a real problem among the staff of Maritopa. Only. one of four

.calls were gettingthrough. Third, the issue of computer literacy was beconi-
log important and the strategy was to _immerse peopl-e into computer;_as soon as
possible. The_ first _system that _could be installed was the All=in-One system_,
and this. would permit the executives. to get their hands on terminals and work
with the computer. It was hoped that hands-on experience would lead to :a. more.
computer 1 i terate.. group. Fourth, 'the All -in -One system could be delivered

;.. ..immediately, whereas, .the other administrative systems were a year away from
implementation. _ :

.

The office aptOmation system had moved from being only a by-product_to being
the -first maior_:system to be implemented, and its importance grew daily., _Act-
ually, the first people to use the system were the computer service department
who all had terminals at their. desks; They alSo were people more willing to

. tol era ti some of the early problems in system impl ementati on. Soon _ after. they
had successfully used_ the syttem_ for a couple _of month_s_,_ a deliberate strategy
was undertaken to put the executive network in the office of the Chancellor,
Vice=Chancell ors and college presidents; This is what is meant by "the _top
down" approach.. Theseexecutives7,nev.er before_had_ a terminal in their office.
Thanks to the _donation _of terminals from DEC_ for the purpose of
placing_ them_ in executive offices, -these people, were the first. to receive
terminals. Thus,, the first person outside of coinp-uter- services to use the new

_.:._computer____was==theCha AMMedilately issued a-

po.1.10._ Statement toward the direction _a.: .paperl ess offices and that_ he would
be.-011ing: to receive messages_ primarily in electronic form. He discouraged
the use of paper memos:- Training sessions were -hel-d'-and these executives

s a ,ona eq pment began to arrive, th
er'..o.V.4sers_-began to spread down the_orga zation. Now it is down

middle Manageme4t.users.

Because of the success of the network, executives were given syS°tem- fo
homes along with their offices, so' that they could communicate' and exten
workday from their homes. In addition, their tectetariet Were given
processor that had terminal capability and access to .-the ,same networ
executives Were all linked together on the netviork at"rwork," At+ Woe, ndi
their secretaries. The types_ of equipment each held:were a DEC Gigi terpi
for their office, a DEC 350,Professional microcOmputer for t4eir home, and
DECmate word processor fOr their secretarial' office. io

Maricopa is governed by a locally, elected. five-membeil:` board Of trustees. It
was decided -after ,the successful executive irnpikmentation that each of the

- 3, . I
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members of the Governing Board should lso'have access to the network froM
their homes And they became members of the network. They received a DEC
Rainbow microcomputer.

An'interesting development of the executive network is that a illetiber of the
executive network is the president of the faculty association. __Marit0pa has a.
strOng_fatUlty organization that is used in the bargaining for salaries and
benefits. This group is part of the government'structure of the colleges.

What_. are some of the uses these executives made from the fretwork?, The

heOViett used part of the system was electronic mail messages.- The:way the

system is organized is that theyfivete able to send messages to individuals or

to groups of employees through the system. Closely related to_elettrOnit

was electronic_ file cabinet:' They were able to input_into_theirMIe
cabinet the messages they wanted to keep_ on a more permanent- basis; These

messages could be stored by subject, keyword and topic. Documents created on

the DECmate word processors ,could be transferred into; this: system and filed.

Another.use of the system was the calendar management system:

Today only some of the eXeCutivesIkeep their,caiendar ilectronicall;Y. If more
did, the system provides for the automatic scheduling of meetings and tickler
files for activities during the

Other 'uses of the_system have been word process'ing, and the preparation-of

graphics. Several executives have used graphics to prepare slides for,
presentations. Through' use of a graphics, editor, these Slides can be easily
prepared. -Many of tht speeches our executives have given at_national
conferences have been accompanied by computer-produced slides from thiS

system. . (The slides that acconipany this paper were done with this System.)

The largest potential use is to be .able to access the administrative daft

filet. looking at the 'status Of accounti; the preParation of the budget and
checking enrollments,are_important to these executives._ JheadditionaT toolsT

of spreadsheets, per:tonal filing systems, data based systems, etc; .are just
beginning to be used:,

In her dissertat4ow.ftrAkzona State Oniversity,.Jacquelyn_ Miller researthed,'
this network: 'As a result of her study, she reported-18 major findings And

.several_conclusions.

I. The executives keyboarding skills do. -not pay a role in the level of

use of the office information system or the length of messa e .

Executives learn the equipment best during a hands-on training
session, rather,than through a demonstration on one computer or
retading the manual. _

Executives learn the functions of the system on a uneed=to-know"

basis. Theyyprefer consulting with a resource person to group
training.

Secretaries 'become _anxious-, when they .do not- ,receive thei r own

.equipment for several months after training.

5. Secretaries are 'reluctant to attend 'training Sessions _in bbytit6ily.
uncomfortable ehvironments or for long durations of time (four to
five hoursh-
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6. Executives and secretaries become4ConfUsed and,feel overwhelmed hen

presented with-,Woverabundance of information during the inftial
training stages: - A

-kxecutiVes view 'rifle computer as a management tool. They becorhe
impatient if the response of computer is not instantaneous: They

_resent reading messages that.are frivolous or that _are lengthy and
technftal. ;

.4

I

Mi_crocomputerkin-the home free the executives,to work outside the
office or wahoitt'-using the telephone.to communicate with colleagues.

No systematic approach for the retention and destruction of documents
in electronic or hard copy form had been devised.

10; A noticeable reduction in the number of internal telephone calls and
written messages resulted in the network;

11. The fact that secretaries no longeri act as "gateways of information"
for their bosses is not a matter of concern.

12. Secretaries are reluctant to read and file the executives' electronic
messages.

13. Secretaries foresee their roles and respdnsibilities changing in the
. future.__ They prefer assignments involving a higher/cognitive igve:L
Of thinking. s...,:- . ._

14. An executive's average action it brief, lasting generalTylethan
_

ten minutes. Seldom' does the executive concentrate on only. onetaik
I

at a time.

15. The use of the network not reduce the numbers of scheduled
meetings among the executi

16. The amount of information diScussed at the meetings was greatly
reduced, as was the length of the meetings.

17. Executives view the creation of an electronic network as.a personal
way An which to communciate and develop a feeling of cohesiveness
among colleagues:

18. The key factor in guiding the organization through the transition
period of manually processtng information. ,to ;,electronically
transmitting it is th-e. chief executive officer's total commitment to
using the office information system.

.method_ in which users__are trained is a critical component in the
lementation process of office_Anformation systeMs... Unless the user has
ediate access to equipment an scan learn the functions of the equipment

simultaneously witti the explanati of the system,training is of- little value.
And leads only to'increased.confuSion and self-doubt. I.:.

THe acceptance of the computer as a management tool rather' than a toy
another key factor in the executive's willingness, to use the systeM;

= 5 =
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The establishment of a networkof users and the-consistent use o the computer

to_transmit information will determine the success of totalb.participation by

all users; .

The -network allows.the, executive more disgretionary time by reducing the
amount of time spent in meetings, placing tirephone calls,-, and.relying on the

mail system; . --
t 4

Educational institutions training office-,employees will need. to emphasize
'keyboarding, organizational, and analytical skills.

a

The opportunity to accomplishikorkoutside .thedffice through the use of_the
microcomputer offers more flexXbility and freedom to the executive's working-
style.

L

The reactions -to,having microcomputers available for name Use range frorria

flat refusal to enthusiastic. constant use. Three executives exprqsSed the
feelings that they worked enough hours-. at the Office:and] :resented'the.
obligation of _having to do more work at home. Two executives, refuse Ito turn;-

on the .computer during thetiweekend .unless they are leaving town. The

remaining six executives did not feel that the_presence of _the .computer
necessarily extended their norMal_working-day. (As' they"already iput'inthe,_

same' number of _hours_without having the computer.) They found :they.. prefer

using the computeritt home during periods of low:use in order to get a quicker

response rate from he system.

The major .advantageto having the computer' in the home, according :td the

executives, is theatkility to accommodate each individual's partic6lar working .

hors, thus encouraging creativity at any timeday-ur night. Seventy-three

percent of. toe executives were enthusiastic about working at :;home,-on the

CompUteriutilizing_the.word processing program to create.speeches, reports;
and article forpublication.. They found the home a moie':relaxing, creative

environment, Three executives expressed their -Surprise ungetttng an immedi-
ate reply from colleagues qwerjhe.weekend or late in the evening. They do
not, expect to find others working on' the syptem at the same odd hours as they :

are;

One User commenteciw. It s much more fun at home.and I have more of a sense of

accompIithMent."' More work is done with the 4cdmputer than had been antics

Iated; Many administrators also produce documents and send them electroni7.
cally-to their secretaries, who will then begin working on them tbe next

rking day.
. .

The executives were-vielieved to find_that incase of illness work cart still be

done at home; and information can stilT-be.communicated through theiectronic

system. Much ofthe pressure of responsibility is lifted when-,,4tildh fleiti-

bility is available to them.
. ,

The executives reported' that the quality_ and_qUantity of information received

has not changed but that they are getting-the informatio in amore timely

ti
manner. One executive stated, "The information coi'ing :rots the screen is

more credible° and has more of an _impact than if it win' ,to be received in
paper,'-jorm." °- This executive dplikes receiving page-Aocuments, which he

considers bOthersoMe and not as-easy to handle as electrOgic communications.

common assumption }concerns_ the executive becoming too isolated from his/her

'staff as a result of spending a great amount'4r time using, the computer;

During the interview process, the researcher fund -this issuMption to he

= 6
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1.inaccurate from the executives' perspectives, One praident connented, -"I
feel this system:prings me closer to the others and makes me MpC3I more knowl=

IP edgable about what is goilig on. All the presidents consider ""ms=' "=t
highly accessible to the other administrators, staff, and faCulty on their
campuses. The majority of them, however,_ seemed tq.. contradict that statement

, by admitting that their staff probably did not share those same feelings. 6ne
president remarked, "When I'M on oampus, I'm available to any staff or faculty

'member; but I spend a great amount of my timaway from the campus." --\ ,
1 , . .'-

The presidents remarked on a greater feeling' of sion amongst them
v result of the freer flow of communications that the network has :cillowpC
them. They reported that a great deal of time is saved by el iminatiNi.the"
process of teansmitting information through the' secretaries and the mail'i system to get infumation to their colleagues; The assurance that messages '

,.., are reaching theiE colleagues :has allowed them _more opportunities to - iia14,
around the campuses to visit with faculty and staff.

-1_-- ,-, -

The .use of the telephone was _viewed as a continuing method of communicati rrg!,-.
.confii*itial ..,Anformation. All :the _executives reported that confidential ,

: infornittiOn was nOtkSent ocrer<_ithe electronic mail system and was ,not written..

pri,*,,i,ex-ectitives' :,private tel*ph e lines.
InferifiAt4on of-4:se4iIi've discussed away, from the preMises

' , ,
6

..
'-:'. Each ex6cbtive conveyed a sense of confidence that the 'information would be

,:'-: - -.., .. '. reeelved instantly. Lack, of .frustration in repeated phone calls to relay.
- -. _ - inforMation was evidented.during the observations.

., .(.4. 4 "*. , 4

' "..11 j7 DT response to a- question abOut any changes in. decision-making patterns, all, --)
,..,...-,' "".;-,the executives stated thqt.'no ,maj or change. had ,taken place in the way in which -

., 7.;decisions were made. Accessibility of necessary information meant that
L/decisions could 43e" made more. expeditiously.- r

,

Several Zadmini stratots Inentioned that a major advantage of the network system
is the freer eichange ififormation and ,opinions among themselves, a positive
step that had not .i,een possible prior to the iniklginentation of the "network.,

Some of the fears regarding electronic mail have' not materialized.; At first,
there was fear that subordinates would not follow the norMalain..of commands.
and would issue electronic messages to higher ranking executives without going
through their superior; has not happened.` Another fear that did not
_materialize was that there would be a fybod of memos: It is true at first

that 'Users tend to b_e somewhat more friydlous with their messages_just because .;
the- experience of doing it for the first time and they are likely to send

:out "have a good weekend" type of messa_ges. However,_ as they gained maturity,
there has been a definite trend toward much more business-likp messages. '
Another significant factor has been that personal relations have not been,
reduced because of electronic "communications. In fact, they may have been
improved. What happened is that less time is spent in communications that can .
be answered quickly and mor Alpe can be spent in communications that require

t' the indepth interpersonal nicationS. For example, a subordinate will
come irp an executive office th ,a quick question that needs a quick answer;
To be "Ourteous,_ some preliminary conversations need to take. place. The final
resul t it-- that it takes several 'minutes to answer the question bY having the
person collie to the office; -However, if the question had been sent
electronierilly, the. answer could have been given very quickly and. effectively;
It has been substantlated that the lengtli,- of meetings and number of agenda
items has been decregoed by~5O per-tent. becaute of. the executive network.

-
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A . important factor_ is, that; information "does -rwLe 7ch more rai5idly

.c.-,..

..

ghotit the : orgarlIzation. L. the Maricopa. situatioir here paper, would
tak .at least a day or more by mail truck ti arrive at ther college; or
telephone tag problems cou..)_d take:even longer; the Ilec;troliit c-ommunication is
received much more rapidly. -.A surprising ..development haSrbeen that the
messages 'are perceived as less _thi-eatening. -,The receiver `can--deal with the
message at his Pwnalace:And have time to reflect on thiCanswerr When a
guestidn is asked- face-.to-face; a 'differeiit respftse;may_ be ge ated.

C .:-.

Another maj or. use of the system has been the installatidy' of...-the_ Legislative
Information Management System fLIMI._ , This system is, -rr offshoot of the
concept of "Issues, Managements'. Wbat is :done is that of the legislative
bills that affect higher education in the state of Arizona are tracked and
updated almost daily: wi the status_ (:)_f. the, bill.; the spon"Ors the': way- the

_ - contacted and finafly a s mmary or position .that the District is. taXi* . toward
.votes apparently are gong; , the legislative 'leaders involved ,who -.4 i ld ;be

that bill. If a. question should arise to _a member _of_ tbe 0101f-' :. rom an
outs'ide source as ..tb what is the .Distric_I's positicm; th-..'t can be

.
inteirogated on the screen and the official .'poSition given n guirer;
Thts _provides a much more consistent- answer thrpughout .the-, _ ct; . _in
addition, LIM can_ inform i to 'the -progress, of_ some of _the _bills, `ant to which . .'

' ones 'shouild be pAhed along wit.h.poiiticaT' influence-. ' This system.was created
;by using 'the standard Al 1.-irt-O_ne *filing system. tio dditional programming w17.... '
needed -X' _i corporate this _tystem.7- Additional issii 5 can, be 'coded in _stidn .0.''

1,,- fashion' a aintained. It is "the responsibility of. the External Relations -,--,
"\department,tO ofaintain this system; :T ;.

... , .

,.' Future uses of _electronic mail systems are to/fonnect it do'-the uniVeni-t1 eS
in the state of Arizo6O, particularl ArizOnalStatei Vniversity. .7 There is a. '''. '
large need fAr, Ma ri c,opa to communicate jJi.On executive Ae_vel to tinivei-7..
sities; Ihe technical incompatibility bettken- DEC and IBM' it th Pttl,eneckt
bUt it is being addressed: ' - . .

," i.

:-
. .

Currently, ere.'' are.`" T60 users di stri-ct-41 de wi th the Al 1=1 n7.0ne. systeM.
These peopl have- speCial _ accounts in order to ue that system; Also, With
the network; there 'is a YAX mail , system- Ur arityrrewho logs into the system, .....:Ku

including student 5.. Although. this systemqcv ggverate' messages; more quic-kly.;
,it does not have +a1.1 -;spf he-bells and whistle of .the Al 1-iri.:4ne. syStem.

A_ ll -i n-One i s .reStricte.d t .keY'admini strati ve ,users 1111 y . (1
.C ;..: _., /.. .y. :

. .
..To summariZe the maiq the of this paper; first; We executive .netKork,-; was

incorporated in a the down: method. This is the best way of guaranteeing'
st,itc.'ess. The payoffs..;are_calso greater. en you consider salary level of the

-tojr executives;. any tma11 percentage ,_o ik, provement in their efficiency will
h0_1' spay_ for. ;their equipment -in a fair '11. short period of time. . Nothing adds
crettitA 1 j ty to a system as _sApport_ rom top managernent).,.._ _Aubordinates. fal) in
1 ine 'almost without queStion, . Tki 2 are v0.: Few - 'reel'- users to the
system. It. is_ also hop'ed Oat, the iritifInati that will be delivered to .the
executives/ in tietr'office5.Ni-11 fegtt: them to ing the 'proper decisions .that
have mayor effects ppon ,Vie:1,-14tititfOns,.'

. ...., :. .5 i .4. .. 1..!-0 _ ", _. 44-

The oflier- theme .i,s:-.tha 'officeaUcomation is much more important 4ban."a by-
prdduct .system. ",I t' h become a major system within Mai-itbpd» and a mmajor

4 value, to the District. ':14"" is worth mucr mare than the ortginal 7 percent part<'
* of theosYstem., In analy.Ong the, usag"' that .afe being _made With the VAXs_ibr

Microcomputers_ by gaculty .'or by administrators; the office automation a_plilit

-.mi :

. . ).

. ,
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cation is' the singfe<aj or use of the system now. In surveys being done of
business ,and industry, Word processing emerges as the number one use on' the
micro-based system6.

. .

Judith Leslie of Pima Community College,_. has published an interesting paper
titled "Does Yobr.President Keyboard?". In this paper, she suggests that the
vitality .and future of an institution depends on the answer :to) that question;
At .tlaricopa dour executives do keyboard and. they are leading oat, gq1 1 eges. to

relevance an excellence. - A 1

N.
.
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-IMPLEMENTING orricx AUTOMATION IN c;
POSTSECONDARY EDUCATIONAL INSTITUTIONS

, .
Alan Creutz

. 'San Diego Community College Dis
San Diego
Calif Ornia4

rict

-ABSTRACT: ; The implementation of office automation in
institutions of higher, education requires positive
managemens. commitment and action. In most institutions,
there are gro ing_nmbers of microcompaters`used,for
personal corn instruction; for supporting
secretarial' 1:Acal activities, and providing
executive decision support systems. This explosion has
usually no been monitored or cdntrolled--inaeed it is
largely:J*10114e to those level of management which
determine major policy. This papef' identifies three
implementation strategies for office automat.lon and
deciS'ion support systems within-postsecondary
educational- institutiofts: "natural eyolution;"°"the
total solU'Eloani" an'et colardinEeted evolution;" and
discusses the components-of an effective' implementation
plan.

it
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IMPLEMENTING OFFICE AUTOMATION IN.
TOST-SECONDARY EDUCATIONAL INSTITUTIONS

_)-If an institution of higher educdtioVIS to gain the adVantaget offered by.
the new technology of, microcomputprewiciand by:the_ new concepts of t4,
automated offie; it must develop. a orodent; but effective,. strategy for
implementing;implementing theth. Ignoring theSe new developments will lead to chaos and_

. frustration. .7 . 5 ., , : . 1

There:: 4-1;e ree basic_ strategies_ for_ implementing office automation within
if Organization; including institutions of higher education:.5!

-
NaturalLevolution

r

a
The7i; Total Solution

Coordinated evolution

Each if._ thes strategies- s itS Advantages' and :disadvantages; And the one

chosen- for a giveP or izotioo must depend on the needs and conditions
within the OrgapizaelOn.0

-

Natural Emolutiou

Unle'ss an' organization is impoverished.,
office automation will ocCilr. As man
the experiences of !,cdlteaguejle deter
nee developing office automation
aequisitio of micO0computeti'themsel ea

,-

tural evolution toward integrated
ersuaded by advirtising and
c u re microcomputers': they

ager& will:finance:the
-tn that theimpact may

be theasured,:in terms. of Setlf-sitipfaC Are' 1_41.44for.' nizational....

efficiency. Words processing other Olfei,' s typically
fAded by 'Ehe inbiitutbalf

Zifritself.,

The chief radva4 a of this approach; f om the insritut4enal perspective,
are that:. //7 '

«.
.,

,.1,,..:,i ..,...;,

,./., ,

It requites a minimum 6 f
t _- direction fgeit :44" iv ).

organizattiou's management "L j ; ,- .;). i *,

_ t ',,--.,. _:

;` It ensured t there.is- strong.commizcat fro
lbcal us4rs,w either fi ce the system's out W.,

personal po et or; at I esti_ must direct rthelr
qu ibudgets towards acisiton and-9mppprt of the e4114A

It ailoqs the gradual emergence' of a seriesiofM,s0m .,

whict are:tuned' closely to the ex'a40. -eeds of, th

organizati n..., - .;

. toe j..
Iii (pr lyyAnsures efficiency in he expenditure-of

.

$ -yrganizationalfups on office autothertioo since exiNndi
tures are deteeined compl tely:b' he users'; -ass'

.>
ments of their Ictual,_imme ate --

o



On the Othet hand, the natural evolution approach has several significant

disadvantages:

0-

* it leada to the 'atqUiSition 'of many different; non-
compatible systemt

* It encourages the acquisition of undersized or inapijro:
Oriate .SySteMS aeletted because of funding reasons

it' festers poor implementation'. decisions _because local
users lack the expertise' qr time to investigate altepia-
tives and make appropriate decisions

it prevents the development o an efficient communiOA-.

tions network

Depending on the mainframe ,omputing environment of the*

organization; it may decrease the _effective_ integration
of ;the local:of fite automation eqm4ment:and the oen al"

institutional databases -.
: -

. *
... .-..*

The biggest, advantage of the natural -evolution iltrategy is likell-hdod
....,--, _._

_

of_ user commitment; while the greatest disadvantageis,the lac Cof*Impik-
'kbigt*,.and communication' between systems: Depending ..on the o ganizationi

the iSadValitages may be relatively .unimportant: ,

477

Th lution"
_ .

e most common approach to ,implemenktpg of fiCe automation in, alarge 01

anitatAn is to 1,-ijlethent the so7called total solution:" : The total 4,1;

t -tide usually involves a major commitment of institutional resoeces_ to
the -tquisition of equipment and _systems from a single xetidOr" 111Ciditig

fro the base of the mainframe (often the implementation of "tetak
sol tion" involves the acquisition Of 'Ainew mainfraTe to4"suppo,'_ --,791-= :;,:._

, ,
,.i, -

'...

fi Automation System"); the instimtion implementS a complete
s network; with appropriate distributed processors :and,. work Stations'

thro hout the organizationi. ' '`i... ;

i

Si:it a strategy usually follows at least t_ year:oil' careful planning:and
eval ation;;_ and when prop_ rly done _involves riny; if no_ t 0-pat, tif:-the

organization' s _manager:4 and supervisof t as part of one or .another commit-

tee. . The at-OM-Z-046n preparet_.a cm -year impIementati n:plani_ allocates

substantial resources; and then _cont acts_ with a vendor to impleMeni the:
system- This. approach is most to _re; mmen,ded bYvendorabecause it..
indicates A.Stren4 toiiiiiii Mentiat high -t levels of n organization to l'

PW

office aUtoftlati61A and us inditates.4at- there is a a nxfinancial base
for the implement eto program. .-): :

1.; , . ..". ,-_.

There a u .4)7e'r -of Ad*Antages 0, the implementation of a "total
l, 14
approaCo)oeo c ationi .

* A 'Ind icE at e s \..1.A'tBr al - cue 'ept Sup)ort
.._ 1-...,

management
i,'

- c
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It maximizes the degree of coordination and compati
bility among lOtel systems and with the mainframe

It fosters theimplementation of an efficient and
effective communications network

It ensures that the office automation Will in fact be
implemented throughout. th, organization

It encourages the most efficient expenditures of funds
Incorporates laXgescale negotiated contract
with, vendor
Prevents unnecessary duplication of equipment

neighboying departments
Employs technical' experts in the planning and
decisionmaking processes
Permits effitient training programs
Permits maintenance procedures and Contracts
LOr_the institution as a whole
MaiiMlies utilization. of shared resources

It provides zonfidence.for low-level managers to imple
ment office outomatiOn_even_if theylear .that their
supervisors may be hostile to innovation

*. .Lt onsureserong vendor cooperation in. the development
and implementation of the new syst.tp

There are olati7aik___; disadvantages to the total solutionapproach
tooffice autemation:

' --
.

* IC:May. conflict With d centralized management and
.

« CcintttilVithi.n an organize ion
.

it, may r atilt in antagonism towards central management
.

* It May
e
fail rough lack of local user commitment

* Decisions may. be baSed on politics or image rather/than
on real functional needs

Ix requires a large outlay of capital funds, ified*
.

early .in the process t
It redUlts flexibility. in the iTplementilloA pAqcessas ,

J
the cirtanization and4usersgain expexiece with office
autoM4tion.in Mir environments ---

...- . "

,9 .

. ,.,

* It `m beiinsensitive to distinctivejunctional needs
_ 4; L

..._ . .,

.
KiiEhin'speclfit divisions and .departments .

. :. 0 §
.0'll,, I

+

-, , /
* It maY:mot,'recoiflize ralorities for other pr&lecta...

within *pcaldiviSions,anedepartments __ ,

, .. . .,
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The chief advantage of the total so- iition" apProach Come.froth the fact
that it assumes thattop_ management in the organization will provide the
resources (both hiiinan and financial) to ensure that the Project succeeds.
BUt that same element of strong central' control can be the :greatest
drawback as well; since it may be (or be_ perceived) thattop management is
".hetry-handed" and insensitive to users. :Furtherniore,_decisions made by
tO47. thanagethent may not neces rily be endorsed (or enthusiastidally
SUWOrted),by lower -level manage s and supervisors. It should_be noted,
however; 'that; from the vendors' .perspectives;- the impfementatibriof the
"tOtal_sOlntion" is thiimost' attractive approach; and it is the one thee
most often. propose. .

- ,

Coo 'Vinat. ed Evolution

. Betw. een these two strategies lies the _strategy__p?,coordinatedeVriliition.
The .d eision-making is still_ largely left to at.partment and division
,,manag rs; but the organization's top_managementensiures that all decisions
fit into a broad plan for office automation whiJch includes networking and
interfaces with the mainframe. . A cent
all decisions for the acquisition of off
with individual users to ensure that tU
function and,Compatible the long-range

coorciinaang group must review
e autmfavbh equipment, and work

areare -bath appropriate in
titutionaf plan. This central .

coordinating \group-must have ;access _to technical and system consultants -Wbd
can ensure the technical validity of loCal user decisions.

4

The Central coordinat)ifig. roUp must deve-Top 'a -plan for_ the ultimate
r, _

configuration of.the syktem; and define thei ftinctional specifications- which
must be met in ri-,119 of communicatiiins, integration With the mainframe; and
document distributibri. It will be necessary at an early- time to define the
acceptable systems -to ensure comp Zcommunications compatibility.

While local._usfrs 404 make indiviiiu 1 dec.fsions,' the central coordinating
_ _ ____ . --.
group 'must /ook for opportunitiea to a- adze the impact of 'fund's through-,joint projects. add-ttion; aro t expendriures On _networking must come
from the central ordinating gr up to enSure an efficient final network
configuration. _ . . .,

/ If effectively. coordinated with a strong_ commitment from top_ management,
the coordinated .evoltrtgon approach sho-u- have most of thea9vantages. of

,the other two strategic% while. mitigat g most of the disadvantages;

Perin, the, biggest dVficulty,,. will. b in dealing- with. vendors, (4hci will
It'' tetid o either fragm'e6t office 'automat on into. offide level units or argue,

fora tonal Iblutton" approach._ Sin e .coordinated evolution .....cequireS
Strong commitment _by local' -users vagcr- he-'iii-Corporation of.40eii Ite..ed)3:and

final pravide for..'their alrea exiO ing equiiiment, confilur
a high degr :flxibilty. BeCause the acquiSition roc,a's will
rathdr decen ' its must be ituatlable fpr reasonable
marginal costs--:Flearyrrhe' orgafnization itself will have to au
fund ink; andi, major distrib.rted proceSSing devices:

-17
Within t ions of higher_education; Ellis coordinated approach,
;Will be-tiro tlifective.` it emphasizes thecollegia1 cliniate .ekiating,
withfnied6c' ion while encouraging soundemanqg ment. Let US turn Mee to a

;` "al!

,
'
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more-Specific discusfion of4-the process of, impl4enting office automation.e

/ ' ,..-,' .., ,t, .
The most important task 'is the development_aild sUtsequenf ext*Cution of "a
specific four year Implemintation Plan for afficeAutomation. The creation
of such, a plan, hbwever, can occur only of ter some'idIfe-Iiiilinary 4ducation;
The highest levels in the in may underStand;2the valiteot'office
automation, and make a commitment to it. To'accoMplisis recil4res a
preliminary education hase -- presentations to tlie' Presfdents,Cabinet
and, perhaps, the So d of Trustees. Such .education ,119si- beflitmApted
with a prudent e to ward the poIit4,cal realities di f.4.1 takional
governance. . , .... :..,:l.

The Implementation lan -itself p]'an must address at leitit" eight,4sstles:-:

Poligy an Procedures

Definition of functional speciffeAfions

Definition of communications -specifications r.:

Definition of functional relationship betw.ebn,office
A 1 .

autbmation.and admi trativejsystems - °4-, ;rit,

,o

Technical Implementation
. -

',

Selection and/or develo went of appropriate haSAWarera
.., - 4.-_software a)vems V , d

/

-...: 4 1-_. .-

*

*

*4

-Definition of the network configurati<34,- for a\ mafiufe

office automation envTonMent for
including a phase-qw-se4tence-

ir;
-,.Financial reeds ant possible sources',

1.q;et..7lucation and training . /

l'Of fice Automation' Support Staff

Definition_,of functional apecifi

l
-tioniv.

-.,

d,,) 4.

The instituttopmu::sp identify i eta.4- the specific offic-e-eautOtaAtion
functions it- intjride. to.' i'fai"XO:alent: These func iOrts 'Clulcit_c.ttrde word
Rrrcessing, document' diAlcibutioni.'!dodu rit arclying ar ;Ketrievai.;

.--. V- _de-tlibasei maintenance, electronic mail, ; atf meeting .r

, 141econ-ferenc ing, alit? matted/pi%) iec t"dnanage91 inari.ial"_ modelling, '..-
11.' vstatistical a'nd data anaily.sis, voicivre.4ponse s ems,-,voice- voice message

,- systems,. optical .char-gcter, readels; and soetiatt database -qUeryinfri
1,... I ''' ,systems. , ; .:

'-oft:1---7-.,,:,_ ,
___,11,,._._

.

FAuall,x important_).s the specification ,of;,:a s point! and-the procedural..,.,
i. 6 ioje_of'of,fice frutOmationtlearly the'reOs artrade-off'Vetwean uper

access; convenience; awl control and cbst.- ,The mare distributed the access

1
e

.r.t

-r-k. , .
.

..

IP-, -.'i

it .
. il

4
.

-
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(ie., the -More-
Will be sys em. A
be desirab e to ha
'procedures may salvo

;
he ore .expensive tae /ultimate.,

r some off ice erivironments, it may.
access, -while in other sitilatidns

ntralized access point.

'It shoulti be noted, ho

481

er, that effect-ive .of f ice automation is_ not only
powerfuln,,but.conyenOnt. Microcomputers have allowed data procesPing

is:Oetiwities to - become. distributed fthat is, more under the control ,o the...
endaer: 'Th.ti.,financialmodelling, report generation and preparation,

1 and electronic :nail, lead to more creative management only if 'they are
;,!. readily ;ad to the individual managers and their assistants.

_

In addition to the _specific functfortal_ities 'and. access of the officet _
automation system, the institution must 'also clearly define the; procedural .
role. of office automation; both within. specific offices ant for interde-
partmental communications. Analysis of Current* communications. pros- -h.s

flowpaths is crucial, and wall often lead. to surprising co.ncu l
Ito %how the institution is now operating. Formal communtcatko s routes:i.
identified in official:'Pracedurea,..may not coyresp9nd*.Xhe actual
comMonications paths 1:0PlaCe. .

;

Definition of communications spe4fications

i
Much of the effectiveness of office Automation derives .from theCbgninonica-7
t ions' capabilities it includes;;pocum-nent distribution, eleetionic mail,
and other inforrnaritCh sharing promote effective .coordinationZa7tIong various
departments:1 i

... .
: . it %. .. -'',.,;

_....-- .... :_-. .. . ..3.-
There are many ..coMmuliicatiow configurstions pci:s-si les tang 1.Fs era 'cora un-
icat-i.ons via physical media( hand-carrying, disket r*,;7"-".4,4461... -''-;,-.ste to

. it..another) to fully inteiactive_accesp. from _any .gi eni-iw.f- ..'..:44.V.,;.'; : to any
given tem. As with everything -61.se, the comprehe .--An-TTP-.7 and the. 1-1't
sqphisti ation of the communications _interfaces aaon, h it 4.-tAtiiitial ; . )_

th. .component systems is closely. related iro cost.i The `issues ere are b6th.*,...-,-...
., . ..fun`ctiona 1 and tech:nical. The more integrated theia.ystecri 7-" the more.

convenient, it is to execute diverse comtuting.tasks .froni a single.:Tfork-
c_ station and pass information. 7from phi applicatiOn. io ;another -7. the more "

.=.4
-I-technically complex arie the solutions. --V- ,e-

' :f .
.

. .va,

. v ,
1

1 , Ideally, he instittitfon should utilize a .single'communicatipitp network for
administrative computing, academic computing, d'n.crffJceautoma;-sion i.n
order7tC3 take advantage:of the 'economies of scale. Ftitict-orially,,, thereI

. will kormaLly be need tc6integiPte office automation sySteM with admini-
:. strative computing. Often, however, -academic computinE0may:; be separated

for poUtical reasons, to ensure security' of administratiyeszstems, or
simply bedause_the needs of academic computing can belette4 served by a
separate network. .

. ..
The Implementation Plait must confront

,

firmly.the question of.,Corarnunioelitions
requirements for three reasons: .

2., To insure. that all technical problems are identified
I.. .

resoirrediin-a timely_manner
(-

10
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: .

To ensure t.h,at.,:aciuisit,ions are compatible with the
ultimate communicatyneetkiionMent:

To prevent the loCal det'velopment'Of communications Qhfch
may prove incospatibleor redundyAt

)!:

/To identify' the °costa and possUble funding source for
developing ,and' implementing the communicationSnetUork

. .

r

Definition funetierkfi .relationship between office autoaation and

administrate system!

The,00ios:ophy, of ap.inte'krated office automatIon network is one of
ribured acces.4 to computingi andthis may inclUde the administiatiVe '

tabaseS. 11.t1ly invegrated, office automation may permit individual users
to ..ext.rkt".kiata fr"om the databases in.-accordance with their individual'
neecIs, and 'aciUnlode.that .data to their individuaL workstations for

panalysis.This data 'then becomes, available for incorpdration into docu-
,. ments .mackels; orOfor''stpti.stieal analySis.\ Such access should promote

...1
. )--

more.,,-, creative th nkingby managers: and better decisiofi-making.
;,4 '.)... ,'" a

. ''

,,,

As mInager4- an,d.ex cutiyei become more knowledghble about the capabilities
' of aUtoreatdd; syste 4 te preset accurate; data, they rare seeking increas-

ingl-y frexiAile alcesi..,to ,than Most administrative systemamere
origin a ).1x. Z4Onceived alc4developed to support- some adininistrative prOceSS
.i- payriillirregistration, clb.ss sc.heduirng,-etc. Users are now Seekig-
mope creative. ways iclso4ganizIng the data to answer policy que-itioptis" grid to '-
perratt analysis.' of 'i,he, cbnaeguendes of aIternativ policies. New software,
such 'as latettett;, marketed by IBM and 'developed b

)
Artificial Intelligence

Cd.rpoiratljn- Ad Mappeli, marketed by Sperry Corporation, permit cteative(
J manepUlet10,,of: data by users. These sy'stems: however,; reqtire extra

!/* resources; ant any ciOic _.-jutpmation implementation- plan must consider the-.

N

'X

rd.,15a of these que*ty lc,ages" within the institution.

Thtte are dange4s in X-okriding tS1S- type Of Convenient access to the.
1. .

central databasea, liciwevet; Extracted' data dray 4eHretained_for latrie use,
and thUs become out-of-6,40e .without the individual tier realizing It -_yri ..
programs to .extraoc_t Ihec_data' must run ou the cen1 processor, and lially..

, _.

become a subseNnti.alirf-ain on the computing potential Of, the central.
".f. processor.'-iiAnd easyltat-cess from office- .automation workstations mar.

....compromise-theflecurity of theNlatabase:information. .
;

I-
,,

SelectiOn and /or developatent di appropriate hardware and sOitware a*StemaI,
()nee the policy, anti prOcedureV;deCiaiona oiltolleed al.06ve have been made; the
planning pcoceSS-,Muat next t9,isn1to,,.1the specific hardware aid ,software
reqpireMents. rr,

isThe ultimate officep4tUt ,InfttOn netWork.ahoul.d resuI.tif an evolution
/from current aotivit.fes ra1ther than the total' introductlono-Of new eqoipMent

and gytap(s; The se1:ecttog, o future' s)cstems Must coiitider compatibility
with, Lirrent equipment.. "Further, the system baplementdtion has.i to be
ph sea-An, and the,syStelaS chi:Jaen must be erilenable to sdch., 01 approach.

4. ; .
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Clearly en.inventory of ,current equipment must be an early part of-,the
Implementation Plan. Most likely; Some of the current equipment willa4rxe
unsuited for an inte'grated.environment. Functionally' as well as':

nically, many current systems ore obsolete and should be discarde
careful not to let current; inappropriate systems; dictate the final off ce
automation configuration. 110

The office automat ion equipment selected should support well-established
and powerful Office automation 43ystems. The issue is not one of developing
such systems s2 much as selecting. Beyond the off-the-shelf systems
available, hoWever, there are potential software and hardware development
projects involvibg: ;

* System interface with central databases

* The deVelopment of communications linkages between the
mainframe computer and the office automation equipment

* Special user applications
7 Data entry an retrieval
- File management .

- MajOr modelling projects
UtilitieS supported on the mainframe, such as
e le t eciri it, mail or text processing packages

- 'Query-language7 access to administrative
system databases.:

It is important that any plan developed for adquiring office automation
equipment pay particular attention to the institution's, administrative
computing environment. The selected office automation systems must be able
to fully integrate. with the 'mainframe computer this includes both the".
ethnital aspects of communications and data transfer as well as the

funtional integration of the office automation activities with adminietre-
tive data processing.

nefirattozi:Of the network configuration for a mature Office auttitiatitin
network

The institution must determine with a fair 'degree of precision the exact
locations of workstations and the communications .interfaces required for A
cOMplete office automation netWcirk.:, The distribution of workstations; and
their exact lecations, must be, identified so that as acquisitions proceed;
the new equipment is rocatedscorrectly. If two or three departments 4re to
sh7eare a word processing system, for instance, this should be_identified
prior to the acquisition of the equipment in order to ensure that the
system is aclequate for its intended. later,application and that it is
correctly. installed.

The most efficient way to develop a sophisticated office automation_environment is to prepare the plan for the ultimate system, in which all
workstationS ere 'identified and where the physical location of each
component is designated. Knowing what tie ultimate configuration is to be;
then, pc rim 1,t the InStitution to identify a series of phases in which only
certalit compiihents.and functionalities are in place. These phases Can then:

465
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be tn turn tied to annual budget aildeatiOnS. This also permits flexi-
bility should the institution determine to expand, reduce; '-or otherwise

modify the Implementation Plan.

____
Financial needs and sources

The cost for the implementation* of a complete offiCe automation network is

high. In a fully mature office automation environment, workstations would

,,-:be:as common as typewrtterSAre today; Because of the high costs involved,

teas imperative that the Institution develo a clear picture of the final,

system so as to ensure efficiency_of implem ntationi effectiveness of the.

filial system; and appropriate funding'IS made available in'a timely manner.

f_

Typically, the acquisition of wor0,processors and microcomputers ..in,most

instibitions is funded by drawing Winds from departMental budgef*%: P; is
aanef ective method, but does not encourage coordination with tive

leaders-hip from the top. An effective mechanism for providing sti4117-

tionat leadership is the use of "seed funds":' Pilot projectarciXpts
involving interoffice communicationiorolirdiktS with high user Orata4Ment

but insufficient funding shOuld be'fiinded.bilrof the institution's general:

fund. . -

A crucial ingredient in the Implementation -Pfan is the creation of a budget

for the implementation of office AUttidi on; and the identification of
which_items will be funded, or partially funded, Out of general:institU-

*tidnAl funds.and which items are to be funded out of indiVidiiiil depart-

mental budgets.

User education and training
ti

Whenever a new technology is 'introduced into an organization; there is the

need for substantial user education. Many.managers and director§ WhdWill

profit n the end from the introduction of office automation will not.
understand initially what it does how it will affect the operation'of

'thetr offices: Administrative, assistants and clerical perSonneliwho will
be intimately involved with the operation of the system, need to be

'gradually introduced to the concepts of the system. .Fears regarding tech-.

nology and job security need to be addressed so that.whqp the equipment

arrives, the potential _users greet it with.enthusiagm. Even well deilgned

and strongly funded systems fail when greeted with user apathy and

hostility
4 .

' Immediately following the decision to proceed with an Implementation Plan;
,atrAining.programmnst be begun to intro_duce users to the concepts -of

office automation. It!"should begin WjthdirettOr and manager level
persdnnel, who _must be shown th4 the Systemwill'improVe their Vfective-74

ness. without threatening their procgdares:
'

., °

Inftiafoffice automation _project§, especially those already installed,
§hould he identified as .--pilot projects- and potentiaL users should visit

these projects and leafon.what is glready,iappening-within_the inatitiihepno

AS,- more .sophistitated' office automation systems are introduced, an4
,

communications links established, the§e;p14lOt projects will become a majn
f_

-."

4q6
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educational tool.

The Implementation Ilan must also include tspecific :programs for
users in,;, the actual operation of the office automaL ion component's as; they
are installed: I't is tikely that much of the detailed trainlna4cah be

-
offered in conjunction with the specific vendOrs; but the institution must.
also provide training in the unique features of offuce automation
impleaenied within' the espeqially as it involves the :central:
.databases and/or the.institution'S mainframe computet.

Office Automation Suppoick,?Staff,

The_ last issue, to be addressed in the Implementation Plan.concerns the
perA6nnel resources necessary to provide on-going'support
49-114i:.s 'Office automation systema both during the implementati&POhases and
aft& it is fully installed.

There must be personnel to:

*

Inptall; move; modify; and 'maintain'equipaient, '

Provide coordinated liaison between users apd vendors

Provide technical support for the communications 'network

Review req6ats for adding or modifying existing, coMponents
,-

Provide an education program
- Seminars iand group sessions.

Indivi4ual ueer_consultation
User documentation

. .- - ..--
The amplementati Ian mat not only assesa t total personnel resqu
need both duri anning and ai-eriia4dsi--bo t';4Ust indi at when :these;'

.

p persAthel, need to }be identified an4,-- ey". are' to be,: per et2in
e additioNtqf cUumut-sSaff;. what costs af ass iafed_ wtth them.

'_.. : 7 , _ i; j :
f t

Ole -

Developing and_ implementing the Office Automation Implementa,tion'Plan
.0A

4. ..-444,,,,
..,

Clearly; Jany.,plan',;;usl include A. de ttailed&timeable: Developing_ th
tirAp-tablei and, implementing the Implemental -Ion Pl4p. itself, require
pogi ve omm. ment from-,the' highest levels of the institution as w
good roip nagemen$' '.13,dbptih a -coordina- ted. evolution; strat
institution higher4Aiduca on will abl odevelOp Ole. broad

-..'-SuppoYl.and flexibil ty necessary n re su ess.
, ..

. -AAP'



MICROS ON CAM us: POLICY ISSUES

WEDNESDAY CLOSING SESSION

,c.-'41 ,t°!....
A IA- ife

he COneelince closed with forum on one, of the most-pressing
n iu higher education todaythe impact of the microcomputer.

-amptises nationwide and the consequent need to establish insiitui
tional policies concerning theiracquisiti support; mariagement,'and --

security.

, Panel members George BOsela, Phillip Nicely,, Vinod Chachra, Kate
Doty; Richard Nelson and Ray Scott -discussed a.number of issues'

'including the advantages .0t tricralized.acqiiisiiion of mic`rocomputcrs,"
. campus boAstbres and' heirucrocomputer; support of/the microcom-
puter;tfie role of the centralizeli.data processing facility with regard to:,
micros; coordination of the micros and the filiainframe OVtvironmev,

, .

d what policies need to be greated -to protect the security of thedata.

Panel Moder.atar K FlattDitr.:- ''''
he format allpwW sUbstantiaLaiidience participatidn, interaction, and.,- -

,oTt
diSCUSSiOn, %.:-...Z.Z A ' .`- - , , : 7 :: : ._'

`Se -: : .,, . _ ..,tz....:

o

iz le
Some -panel /mei-rib ''.:agl.teU;.t.o.,sliarc their institutions:Npolicies ofi
miClocomputerS! I ncrtiii64-iti this section dre.t he rilicrocol4titer. policies
cOntrihut 'b, Richard nel0m, ,cletusori University:, Phillip, Nicely;

.

Miami= Corthritinityt*ze; `George M. Bosela, Oberlin-College; .'' 4,
and Vino Chachra, Vieginia,Tech.-.. z. f -

0
fl?-

,

1-J,

.1111%,1,1,
C .4`, 4

"3117

mentbirs,- ated jr 11

Ph teely, taint- S e

thlyn Doty, Loyola Univers
sity; an ay Seott,'Canegie-Me s,

left to right: is orge . Bosela, Qb Tin o
Com pity Vino haehra Virginia T

of Coliciigii; BiehOW elson, ,.C.T2NOR Un
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I.
PURCHASING COMP .OR HAFp3WARE

'AND SOFT AIN
yi Pti: ,

-7:7**N.-4. ,. '''7i'f 4 4.. , . . 4 4 . :! ife. :

' 4 .i0. '-'i, The Computer Center prbvideS advice and aSsistance on 1. e acquisition of computer 1.i,

'hardware"end software. Use of tritS".setvice0 recommended in al asps, and is required ihi:.".
thy ease of eqUipment orsoftwarto be used irctoniync, tio. n...,--* t e main computer.,.,,

, ket .r
4 - ,

Before any hardware or software can be quire z1; whetheon,puracpi- s or lease, approvp,
must be dbtained from the State Bu nd Cc:1Mo' Board,. Comp- err ystems Division:

411113;-oining Apgova I ' o -:\ .

4-- ir

. . , . u.:17
.,

--.,

,
,,-

approvals_
,

is The Computer Center wilr take the res onsibilib7 for. secur4jf sary a from .

the Slate Budget and'Control.Board. Anetie 'wishingeto aeol equipment or software -.;
must li,rst corn ete a' purphase requisitiorr (CUII0 .204. -and ftNard the original to the

;.;.putcrfaikg bilk, ,-togeth'er with a noteificlieating trot Me Co liter Cvnter has taken the
- responsibililk obteiri%n -apProval frorn-the State Budget a Control Board -A.copoi
-the CUBA 2' -.--ickiltil?i be forwarded to the Cgrrt ie Center44ortg with memc,,-,

.+:

.4,'
\13:1"-.0.ti u m containing t oweg informatio0; .",:,

.,.
t.:

:1111''
, .

(rf) Requestors `ra eph number, ."

-

.LtMSON UNIVERSI

1 -G.

Air

."1

(2) A description :,,, Orlottwgre..

4 , merit is to be inhafled.Srnall items, such as
. .

(3) L. : ion a A , :74-:
-,'.? modem and .;-" 's.' 'Amid e shipped to the Computer Center, where

. thercan be checkedoutbe ore, hey are installed. SO
ci ! 4 :_.. , f ii...

P.P ,; . aPf ZI ii
. .,

._2. ( 11-l'an e ofitstallatiOn
.., 1 ...

''., .
-ie State B OW - Con Bo equir.es, ie
y request fo . 'royal.

(4 A ju (onlor purchasing the'

.
.....

/- : °

tio.is'_to -bet p med by. trie- r-,,
eing ,perfirme es:ntly,.and.wl?le IS

ethod no longer satisfa tory? --c ,.- . ...i. ---'re
,,.

s-bee xpl6resr-0o41 the function tokb: pet med;
/sin tog, -Air !Rig) kxisting equiPment? re !here leSs

to accomp n- a. .:task? What Icio.uid- ie' the mract if the1 .4""re not acq f
,
;;.. .. 'V A

i - - gitoth c eipmerrt9 hpn i Iled,pow,
(e g,_ stud s, faculty. manager or pro--

..c.eqatOrnen . - .

lie ns4to-be addressed inf%

;. "(1)0: Why is the item netcfetl? Wh'ale
quested item, hoW4is thatirgonctiorik
the present

k (2) , HayeNternati
74frc-

.cost4
equipment

H(3) o ribny pe
ma y 'people
gr mmers)

P

.9 ft

of a typi
rl a use of _

..... - . -

it _With whttt regularity will the t
s er G a week. or'rncrne will*e used?''--

sniielitype is beilg requeste , why is hi
nt ess ry. e e'r items be used and shared a rf

.,...." b- -
ig,s? If the use of the ested itmes wi sult in

,7./.

4..,.. ,, e . . ify w en nd(how much avings will.

n s--ar ex ed to acCriE, ple e state thi.

,-01P110,1-1 will
Ug d? Hovimany ti rr

,

71 (5) If 4re than _on.e item
number of lie
the requesters?

36 (6) Will there be a cc)st
a cost savings to the
come' out- If no cos
als ,..

,

.
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. ar- ., --. ;1 k-
( 7i _ if it/slat/WO 'ilmie i critecial to Ina request,431 se explain why. Why is it -'

essentiartlat Th4t-ern .00 installed at the specific ime? ..
-,

vii(8) From _wkr;el'e 4011_the hinding for the requeelig item come.?
,

. V (-, ,
.,

. , 4
(9) Will other, itey-is related to 'thi procurement be raqileited later? Isit. . a

requested flea expected to grerw'in capacity? If so, to what extent? t$ is
. .. .,

procurementpar Of a large.r plan or is this stand -alone re vest? :..;

--.-af- .
- __r 4,-

.Budget_and Control Board. hen ti.)*PFP is approved a dr:10y of thelett cof-apprOva.L.land
The COMplitdr Center will epare4 Request flip' ProposalVFP)_ and subja' it_it to the State.

the RFPWill ISe sent to the Urthasing ice a ds,thg _ordering epar!nient. Thetibr
chasing office will then issue t pulchas_ es to,--tKk,, bved ye

. . , -- -- ---- .---__
. Te i.r3Stallation of new telerierdce.SSI-± - 11.: -v..T.,:. rminals) requires
dedicated communrcations 'port If ervicei**cessogy or-

,....-4,---,--'-:62:1; '.
t:ti,lat changes are tq be made to et xis ssing Request': mus,.1 be .

7'. ctinti5otod4 fien s mated to the . ..A117 er and" approved_ by the
Direcrnr Thoke req sts which are . 1 .-turned along with a writter rea-
son for disc provai,..ri r

CoMoute enFey:staff ale available to ffela inethe d ination of user needs and will
2 assist in the prep ration of -the purchase rectoisition if requested. Academic. Computing

Support staff will put youlun contact with `someone who can Prov4e the necessary
assistance. .04r

.a.
.. .

, ,
. . ,.., II.

-. "' \ . ,...._ t .-
ttite Source Peocurernents ,

.f

.(-1.. ."'"--
.,., .. ;..3. T,,,,,, _

eduiprinent-muSt be bid uniesS specific approVI for 'ole,source procutement is given -.;_..> ',g..,
-the State 'Buidg,et and Controk Board If youfwissolelource th'e equipment you k

,musLinOlycS.a justificat;ton in your mernorandt.mt to the.0 pReor.-Center!./ --
:,,...."

. ..?_,' ,; . , .
. The Cof_glIer CeKter will not acqUite,:eguipm a g _s-,bwnTuncls a a t.

__...,_ to the qrp,a trents.via an .inter-departmental fisfer Cifiiuhds: 0 artments.
- -- akqccorterreihber tP,Whith the quiphierit can loe ch.ed,jthre:ct_iy

r f -r .4- ''Termin'al Ho4uk.Poli6y
. 4:--&-?'"

-=- ' ' -, 43

..;
. ,4 i

r
. . .

- ,-

east users do note in thavit costs-,the Comp6ter0Center money to. hookup a tefininal
.61q_tf-ye..cRttcr, everI if the ferminallmoderhs. and .the, communications lin e pdtei for
r-Sk:t4.1'1Asn'dthe epattenent.'Fiequests-ifol the titp_ok-up .qt departmegt-owned ttlfr finals- have

f -44.. ,
:ie.aeled : uch a volume thyle University trtaki -n step5 to ure _ttiat the rgaetments

..-,..-....; _- ..be the lu _cost of acqUie grand connect --:sl?ei -arminals to t rrtpu)er..

R'e'mote terminals communicate withi,thef-OPThputeL via a commun;j?ik-kca nsicontrolle v";hich

handles trim_ complexities of telettiMmuOiCatiOns line .control! :a .1,iS.i(irr the c ri -

cetiops controller that extra cos; ot4attaching additional terminalS can ,be &lilted
line'enters the controller. Via:a poet, aff.d ports 'can bi acquired individ y.'-tetp to the
capacity of the' controller.iThe situation is complicated by_the fact that t cOMI1.0.1 er i%,

y itself computer ;With lin-lit-ed, rtier.riqIy and processing capabilities, nd a:small
umber of hig -sp lines can exhaust its capabilities as east as a targ number of

tow-speed lines. ..-- r"
Perrodically th?
the'addition of 'm
thCe form df a bud
troIFer This des
deart n'tsatqui

Center need. '-ppgraee itsts controrlers (i.t V.- tfree) to permit
termi alS finance hes,.= upgrades the Un v rsi y will levy a `9.e. in

reziucti n 00 f r earl ew line-a:de adds.to the con-
t necesSan trans a into a harge of Si rminal and -nose

ng clusters of terminals Will: b ludicibt.is termi ection. tie ale



. . .j .
iniOnize ., charge. Each -as_yn rrous-terminal reouireljts own
n additi nal cot,..to tile damn rif of $1; 0: Synchroner

.47
I

...'11 y oimer) oujwne linepqr t al c or, but can -av Vol'
.

( they; be rNItidroppee o existi -'s> chronoqk line yv.
,ing the esponSe of tge terrnigls already on.that line: .:4-Nc-7(.i

,

any . icroXrr'ilptepS. and word pr essor,sre being_ Aolct w
..

t re are restriltiowon how e`j,- I be alldwZp to connect tal-th
andaTd termi al?, printer1-04,ti. c OptieVv. S.iiice:,tiWte ar

s
plans to, acquire. any-Arcnina , easetconsultzwith the Cprnb_ t
mine the most cbst--effective terminal tyi5es to sukyour neeys:

47-,-Ili

line and will-result in-
Is M 3270, Tel
onal lines aft_
ignificttly eregr

Modems .P01 cy,

The Compu
-Oharge

-vvAlbe in np
_

dacidatIMOdern

rk -II 0

dmputer Center

are to ern_
I tpne ter s,

tem.-Before
enter staff to' eleri

91

44..

Oake available a set of moileeffis to re, qNdestoM for a one- ime
he riloderns w I1 remain the property of the Computer Center and

e Center at,frii-additional cosrfolhe user._

r

ners can receive the same service by transferring the
ventory.

<

gnetic taBt4:are purchased under a state contract
fror the hasing office.

rZ

'

i er.

Aleps -required for:obtaining computevesoijipment are isted in 1-A4.below. On a "sole
gO roe" procurement offin'it steps ti.' and:5. It. is ass d that all pre mary investiga4on
and development of're'. *ents hes, ee ome410ted:

Stepp, .
de,

( Submi )' chase regd.
nduni (do

(2) P "\vr;
qke )

(3) r,Releas
and Control B

rking Days
Required

and

eQ2felf1F1

e.py Compuler
.

-.y Budget
:

Wait tads from t4 nd

(6) Obtain

(7) '

epartMent).

10

10

re Urchase O r (done
by pur i g office

a

Purchase_ order r y
vendorelivery is usually
60 :120 days,
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The hi_kmbeN)f re uests by llege staff members within the University'
to .the Co ter Crtter for -the procurement ol,,so!tware packa h a4pontinued tO
e8-catate Wr-11 er4.years.,,In th% pp t, the Computer Center has been ibleo honor most

;.requests__ ith the incre4 ed number of requests,_ however, the Comp fter;:ieenter is faced ..

withyrotll ms re ve the availability of funds to.purchase ari /or rent software and .

. )

- Witr limitation as to ~t IN er oftsoftwa e package$ that can be.!;&pt operable. . .
0- . co - .. , .

.. -.....

ovember of 1979, the Comp enter taff presfented their concern to the Computer
sorry Committee.,As a result. ftWa _Acguisitio-n Sulot ornmittee was created and

p. arge. with studyIng the sofAce pro d recommendiritcguidelines for purchasing
...,softwa to -th-e full committee. The subg ittee "Preseoted its findin _t Aim corn,

ttee- t its.regUlar.rileeting in. March: of 980 The report was adOptef41 a o'resentgd--/
_,

b
Proctiremen 91 CoinpOter oftwago

,,

...

department toTI. me ber within-the University wishing toV
requ st the adaition '.a. e pac age to this .Computer Center's_ col.:__
tech n_ior the ,academic ear, should su mit a written request to the Com1

-' outer isdry. eorn tee by February ofo. th previous academic year
his r-4,uest sho Id- accompanied by s consistingort package consi g at

-.v
e followmg:_

_._ . . ., 4,7
(a) S

a

ns for p.rogrArn output. input, and computa

/-
Anil icipa

,f

(d) N-a

Computer CAter

se of so ware (rese ,rteaching, admiotstrative).:

d.dspart ent of TfIttlu4tbr, and; approval of_ epartmen

:;

tificati
mmi

A

)

e A , dite 4

oftwate to b .reuse ed CoMpUter Advisor
.

ittg supporting software r'qUeSt

extensive
putr A

priorities

'Ally
an
sodr e

rs, if known: able_ to supplirthe softwa-re, a
..,14

a ed*to" the- .10!-7, z.: -Cen "r btidger-or egUrring
..

ppo, by the"Computer ust be, proved-1i the 'Com- .

oryleOmmittee in the.cas srAware' "nests e eding the
et, the Computer Ad \isory Committee det mine relattVe".

i . -
rchases mu-- .- approVad in writing by the State Budget.......
paid, Dwrsio

....

, computer Sys.tems Management. "Sole
arn_eptmay not,be s` led -'

t'i,...-,:._, )
ftware packages de by the February 1 deadline may

by the. A-4A;ts ry committee These req is may be
they are assig-ned a high-prio4 status- the dvisory

VI:fands are 'vatlable s

air s
a 0

JPgS

, .

t a

"'
CX mitt will..continuarl

ackaOs which
n cOrd.May be del

der. to release Juncts for t
ea hig r-priority'ratio.43

.

_bp,direct
A,

oriitor the. utliizatl rd of
not being utilized or which haVe

o_ m the Compuier,Center's hold-
hese -and/or rental of packages

.

Manager r:i'\--_Academic Ccomputing

:0
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that the tam
Computer-Ce atii gladly uSerdep-ar ants in th ktallation of

elves. _HoWeVer dub-to the increige in e rimber.,
grams, such 'Italia ons.mt be schequied to fit in with other Computer Cente

Academic Comput ng S pport is compiling a list of user-su plied, programs, that is

- ' which are of pote tial (inn ta- .therS. This list alSo contgrrs' n
grami which have' been or acquired by indivi LIlsers.-etr-* departm but

es-of users knowledgeAbie ..
in the use of each !oqram - ''..4

rogratl
f new pro

rojects

N

EngineeririgSup in
. .

'fhb aArilpiliter Center a'S a staff of ficiut full -time persons responsible for the mainteva
of various iterns;of C nter7owned equipment and for the maintenance of _.the Clem
terminal network: The increasing burden placed on our. engineering Support staff by.this
large array of equipment Significantly. ducenhPamount 'of time they can spend servic-
rng othOr equipment, especially ghat w is. user-Owned.

Indivi als oide_Oe'rfirrithtswis ng to lobtai service for /heir equ ment should be aw
of th- 1of wing: 1_. :=', ''''' ,

,o , 5

. .
4._

The Center carrot aja.ne alway able to quickly re§ponc1 to user
quests for service o moment the Center.

Ce
0 / .

caned equipment,_whi6 vaifable for till by the entire user cOm-
Munity, as first claim on center p sonnet: -.

., . oli,
'...,tirsons-- acquifIncycomputer hardware 4hould.conskter some kind 0

teke t9 knon.it tha hardwar Can be serviced.ty the Centerhoul4piegii
thet-ler4Desil'. ; '-- ,

----
\ ..

. .

Tbp .61,1tbeiNon--noi iOVrform repairs or call a vendor maintenance service
_beftelliof aclistcwitbrWitWut-skcific approval from the customer:

The cost _bl part§i use rorn the Center 'S in tory to- repair or
oi-Arbeciteripmeht will be i5illedtci the user. '- 'op

.
0

I n y oases'wlileppear e.aprbb, lem with a p
#

fthetra1. l de-vice may ttltri out not-to
-4. rrthC:dejYriie. Itself;,,put i communicationsne-orip a devke elsewhere in the. net-
work'.W -n in toulakiiiD the_ attire Of the problem, . usets shci-Uld call the Help Desk: An
Engineer gSupporrsIlfftreM er will be cant ded and he will atternpt,to make a deter-

erb the Or00bri-t ies. The custom will be infbrrned of the diagnosis:and if
1141:6- be in the terminal the customer can deci e upon what actfbn to _

,k, as, -:,

on

install
.

ultpr-

t`C

gra g

ter Ceder does rizrtYgt
outing_ Support mairitai

g. This list will be*ailabl -stric
nsibililt for the ark

sta, embrs_withobs to off
ter utbr.

nt, ffer programmin.g_servi . How
of pro ammers willing to do part-ti
s a re al vice and-the Computer Center
by ndividuals. Those wishing to Pro-

dliontict Academic:Computing Su
cos,

IS D cated in
opment

r
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TITLE
"

-

PURGIASE OF MICROCOMITTER_PROW4 AND EQUIPMENT TO

:EASEO ONTOLICY NUMBER AND TITLE

MA A OF PROCEDURES

VI-1.: PURCHASG

I. PURPOSE:

UPPORT

o.

irMT
NUv,

Ail? 1 Of 3 :1

¶495

ATE.

g° 3anuary 2'1; 198 '

To provi administrative steps to be_taken- n requesting the p
microcomputer programs and equipment `or
and administrative programs. -

A microcomputer -es defined as a star -alone computing_devite.with provision
for in-putting data_and out-putting results of storJilland programmed
calculations. Complete:systems* including peripherals and initial system4-
softwaredi

must not exceed $19000. Systems valued atunder_$1,000 are exempt
from steps A; B; C, and D ad.this procedure; except:Where the campers Vice.
President determines ot_Axwise.

)

e suppprt of the in
ase of

tructional

II. PROCEDURE:
--

(ie7,11- 0 .

; The originatoe"will identify Uhe functional requirements and justification
and will submit the proposal to their campus' standing computer review

. committee. The committee will develop with the originator a puxchase
requisition, containing technical specifica ions for meetingthe

. ..

functional requirements. ThrS'. requisirio invite the apprppriate
-account number of he campus Andiovigual Vicis area.

_-, .

In_ the
Other
that th
ampus cou

u -unctions eying a countetpart atook.- -nlore,-

e orig totem` 11 obtain.verlficat4onzin-Isai.tihg . :

.._

,,

archase re ais ion. has beer revietTed by the ,i14th4f
A' copy of the Writirtin co meats' by the Ck.1111ter7-.".N.

be -4.t.**c -d to the requisition fo_ final review by.the
ding computer teviewcommittee w h will actress the

.: y: ,!tifiedteview process: _ Nwei °his,,F
'4

princess iodicatesaneed-for'coml>ining equsiticns_ot
ficationsl,thl spnilifig campus. computer eview7committe
'ible for devgopingaI--ng w 4_the a- inator; the

C.

v sin
11 b

revise& p e-requisigtio

In the case AdMinistrS whp
-

of mi gr msix-equipment in
a ca a riginak*Wili ob

.the- Aject purch. e U has be
potential User. -doriy.of tWNritten c

be attache to-ihe'iLe itieion fo
iStti standing mpute revi tee w

identifie'd by. big rev1;21 Process
t.-

exi
evi
ent
al

or the purcha
tiop for nse

.-.

art writing tbilt
the aprevriate.#

the_appro
11 address th

0.
the review process i icates alneed for °worn-Willing

vising specifig4tionshe propri `fist
-

review committee be. respo.

the_revised pbrch erecaiisttion
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likRCHASE OF flICROCOMFMR
,!.R. ) ,INS1RUCTIONAL AND ADMINI);

, - BASED ON POLICY NUMBER AND. TAT

GI-l: PURCHASING 4

OF PROdEDURES
1

NUMBER
AND EQUIPMENT -TO SUFPQR4-,

E IiitOGRAMS - 4 f 7011 2 of 3
Arc DATE

Janu- y 21, 1983

. . Notwitlistanding the eps
=

Abovel'ihe Vice. President or
designee will verify' in vrritiftg ,that, the(,pur ae,

the attached 'counte partr&Stamnts haile been. vi-e
wand toritie-ttlere are tffo practicall;substitntes flowIr
perform the functiOns for .wli-ii;ekt6e. prtetitemenei-

*Tr ' 4 t "1/41 '.,
ii
E. All microcomputer equipment wiV,":be place on t.1.1e.

appropriate camplis AudidvisuaI vice ace ' wT-ii le'
responsiblc for inventOri"Contr equ men /custody, %AI
the maintenance.'

his/her
eq isitIon and
d for true need,'
n or r to

inten, ed.
*sw,

Inv ory o
be'

s six
All requisitions for the purchase 4Of nifemt-omputer pfolgrams wit

reviewed_ by the appropriate Audi Vigult 8.ervfces Director; wh 41.7 11

2.eircie Vets p grab' y ',to

tercharrge ogram group
A4ten

ilk

be responsible for maintaining _a
the campus, for coordinating the
purchasing, and for duplica
R,i_crocon'tputer programs- ill Be r ei
Audiovidua) Services rea for in
catalog of Zibrarym

merit

the ro athOUS
us i ri the CO.Xlege-w:ide-,,. ion

Upon receipt of equip- or co
Services ar notify the r
receivedla, avaiable for use.

will be delivered fo
will be assigned to

or pro Vat
locattOons '6

pe-se
rb r

as

. R

ter prOgrtms, tTie A
tsting officq w
There appropr

e at Audi
the r on..

cedures win be in L Ciditio
for' appropriate dollar

-ndiebated,, r-Setion

the norm 1 pr
should be fo

.
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'YLINITERTK_PRdCFrDURE FOR :THE -REPAIR OF MIctOCOMPUTERS

fit The ato
haS r
4nt 1-

4, of_ thil.selt

calog6-.1n
this is li
main t

1. 4.97

tdrocemputets for educatiLal :anol.admin trativeractivitil
frequent event 4_-the College.,Techno ogical adOvntes ,:%._

er lel' cOmpetititiikcontinue_ to combine to ,make the ptaxchase -
, , , .

de:, even fil e dolsirabgriblution to many.',of our nedas; IC the.
.

'.0f. these deVices as to increase; and it is clear thAV:
N 4

to occur, Collegewi cedure should be developed for thek.
and repiacem nt. N.:

1

The 160i1 ege7s ex0erience with microcomputer-repair 4(as thuefar, been iiirlitAi -

,

. , _.
be6AU40.-%Of the newness of the devices presently on hard: Printer: and 434,

4..4.
e k- 1WE,tteblemi.- have appeared to be 'the most frequent, put .data_ on. the& repairs'

.

.

i ;"Mmited- itiOfifficult, to compile. A number of 410partments have ReChaSed!,
J...., ,,, ...

-1Igh / maIntenande cOntt ..8ts, while others are paying by,, the hour for;repsi-01: :Stkfl
" .J . ,

OtherS .hakie eenj. ortundte_ to take advantage itf warranty repel.: 'N leer

patie veloPed:and the best app oath is not yet apparentjt le r- ,
..

that y St be made of our prese t experiences and of thele4turi ces of
. __. _
other s;titut ons with similar aptly ties so that the Colieg016y tyvel a

lonftrangel 1- the repair and epIacement of these devices:

)1. Thy. tollow

.;s, :

Tim -procedures' ar commendeth,
; vi .7-

camp 4 inventory 'of :a11,-7.micro .mputer and4.perT0heral will

e Cendne ed by the campus Audiovisu 1 Sevi e -Department. This

inventory lisAipurgbase pates eff ct e°,1iites of maintenance

contract
.

.)

The partmenk
Mainte 'tors-4-r ,,wq

4tP

3. Repafts will be e

(a) 40 -i1000,4su0
repair
, 771

4de4..§.
ib .

isare , for

en 44101.0r'
optdi#W16"Ihe

4

eX,*A AS,TC41:

menu-(d): 4 .Paner.:_ eqUlpmentt 14 se
. .

s Audiovisual D
ce of microc

entralize0 e

6 ignated to coordinate the,
pds;_: These departhents 46.11.
including contracted repairs.

ries of strategies:

ill be' dispatChed Odetermtheltf an
ould be executed.

_ -

indica e ,16arranty repair.',;ill be a t temp te

sting maintenance c will be used wh

Department willis necessary; theA_udiov
elC:iith Cgfipus Ser s iiZ

e$.-_for the pair4bf strut
dance with
1.duipme .

-

er ,pbs

,
on .Ianuary,_3., 198'

all pair slOtpen
nproa$, 'itcluding su

devic
mun cationqtechno

#°.

. _ etdure wiVt loecome. e

campus ?incite nal:. D4aQiffievt.Swil cam
p4.1!;4eve op r ndat;qq/f or a long rang

fu Ast ,esour s, fo /the ncf reap
1 'be ei ed ol egewi4
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''- Micros-on Campilsz-.-_PalicylssUee,- -

. Oberlin's Emileoiencg
.

4h
t ..

Oberlin progiam li Summer of 4N 0 i0. hai been to provide a.

ti'lmainstream" alternative 'or! the .4c1;iisiAc:;:e or Personal nomputers. That
. .

.. .

__45.

..,

.

alternative was derived through the ,,sironess", of attempting to identify the

important concerns,. and potet1tial, ,inhibginfis, of the ,majority, or students;

most

faculty, and staff with regard to tggfir acdtptance of personal coMOdters. the r
-,

goals of our program are to enaouraiihe purckase of personal computers by
* .

gIl members of the oampils community based' iin,,-elicWindiVid al;s realization of

,
the- contribution to personal productivi bly. that such 'ecini ent can, make.

r

A

e Computing tenter became a ."dealer",- otter 144-transportable migrocomputer

4

bundled software for .sale tort

ab ye- dealer. The Center. also

-printers, monitors, cables, mcideilis,

college commiAnity at a pricit-'41 ly

offered41*itIe a line'-of matrix

and ot*Aitcessary hardware. In addition

i , -to providing the above equipMpnt, the tom ter- has' (*taken its
is c,

"' .4maintenance at pr -es substatitiaIXY belOw t
, . . .

stores; The Appeal of-til,IIy Person tranporta of -co
. _

on-camp
, ,

'48k-
it compu er

,.., .supported microcomputers with bundle-de, soft re (Most importantly A power
- ..

.
word 1r ocessing package) was determined to be the correct f ula for

a

most
-,.

-. ..:,
, -

peop17's needs.

. )1Supgsort.

Pursuit: of the,

supporting, activiti

_D

ber of important

%,

note that the
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Computing Center vs.iprogram was complemented by a presidential grant program
.:4

providing partial grants to the faculty and staff of the College for.personal'

computing equlpment nile that -rogrim preceded our microcomputer support
.h5

,

activities, there was enough ove ap :that mostOf those receiving grants wer

able to, maximize the purchasing p werof their grant by purchasing the

equipment that we were offering.

-

A second supporting strategy was to providj as much institutional peripheral

equipment as practical in order td urt r redtme the amount ofmoney students-'

were required L:sgOndyinitially: Rrint stations, to which owners -of our
,;"'"

..equipment could take a file on floppy-disk to be printed on eithe; fast
,

dot-matrix or letter-quality equipment were established,'klow oost drum

.
4

plotters were made avatlabIei ands publicly available microcomputer cluster
. ,

was created. The latter esti" was intended to. serve-'4two-purposestmpermit

4prospective, purchasers OsfjOur personal computer'to d _;ermine firsthand the

package,6 potential and to allow:them to ler what 'would be involved in,

it

.-Making effective'use of
(

it.' 401t44501 .Serviee in uded:proyiding,

gacrocomputers linked to mainframe eqUipment in'ordePlc./facilltate,.
4,41r

Jipformation transfer for. %lose. who needed that capability o3y infreipently.:

. All of these actions, and others currently under considertatio are intht

to ,create the most hospitable environmenfPcs ble for themicrocomputer.uSe?':

`I feel4that

realization

a critical factor

4

in the success. of our programhas been our #arly.
..,-,

.

that user interaction and self ,ihelp was in essen ial" element of .._..)- .,,i:r:740k
. , ..,.. , _ s.

.

users'
--

the environment that We,rwere;trfing to create. Ail act4xe ihd pragmatic ,

2..

4 78
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and shouldj'A4de AdWcfupPort7seriitmlicrilpriW
, , . sor:_.--7.-._...47:::-.

....:

.. k ..- .-- '- --
institution could riot eVen'claeider for lack of staff and financlill reioiirces;

4_
. ,

. 4

..._.- .

Secondary andtertiary,support structuresi formal user` group activities-and

, .

,:

informal interacbions w h,tresult, are essential to the transformation of a

dep4rtment based progr oommunity based proceSs. The.user group that we

unofficially initiated cultivated provided a sense Of,comradery'that'has

:been-ver important to those consciously or unc6nsCiouly seeking positive ,

reinforcement for their commitment to significant changesin the. methods-.of

productivity. The same could be said for-those close to making a similar
a .

commitment; but. still accumulatingAustificatioh; The user group; meeting

0

twice a tonth'PhaS forum ford the.sharing of experience6 and the

.,_.m , -

resolution of individualvrobiems. It has provided training in the use,of the
.

.,

:'... ..--softwa"rovided with thee' rough affiliation with a national users

-.0k. -- :
IL r

:groUp, it has madelivailablea large library Of public :domiin software. Most

__ -1_ .

A1.1-4pertantly it gave vis4b4Aby to an se_gpanding Critical mass -of people bil e

_ _ . q _ , _

c,.. campus With heightened productive capabilities thereb --fadi#tatin.g.the':

;1 el -. «,-. 4. .

I.

process of convincing others that they should follow the,same path,.:*
4

_

-
-

Cdpeincing this academicyear the cOmputiliCenter has offer alie100,6Ofj.'

"short copses" that deal with We microcomputer we are`se]li g and.4he word */

processing program_ that comes with it It 40:'nOtewort6 that these seminars

have been by faethe riMst pcOmIarOnes that We offer. :We have also formalized

deferred payment program for students this year which requires a SUbstantial
-

.

'inItial eayment ant! alIocts- up to a year to settle the' bt.

;'

d

.3; .fr -,

4V9
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/
III. Micro/Mainframe Interface

Oberlin.provides ten dial-in ports to support users who have access to

microcomputers or terminals, with telecommunications capabilities. We.have

made- available to those purchasing micros from us a vendor supplied package

consisting of a modem'and the software required to communicate with other

computers. A significant number of microcomputer owners have',acquired the

package and use their computer as a terminal.to our central systems .n We have

provided in on-line bulletin-boar for.microcomputer information in our

computer mail syStem and a on-line library of technical information on

equipment,.software, and genet'a information. ,

IV. Security

We have not taken any special measures regarding security;

V; , General

I believe that the most important step in dealing with the issue of

microcomputers on campus is the first one. The decision must be reached that

they are an important institutional concern, one that requires the

identification of institutional goalS'and development of institutional

policies. I have concluded that microcomputers are central to our mission as

4

a liberal'arts institution. While the potential application of such equipment

justifies careful consideration by academicians in all disciplines, perhaps

the strongest general case that can be made forincorporating personal

computers in an institutional rethinking of higher educational processes is



°

the impact that they have on the basic process of expressing thought in

'writing and on the quality of communications. Word processing can be the

catalyst for many of: the Processes that have been traditionally_thought of as

liberal education. if, asI believe, quality of thought is mirrored in the

quality of one written expression, the power and precision that word

processing. provides the scholar facilitates the refinement of writing and

thinking skills. Interpreted in this fashion, personal computing can be

e .

viewed to be central to the)objepSiveai.of liberal, education;

While We have experienced all the problems that can be imagined in-starting up

such an ambitious program) probably our most serious mistake was in

under-estimating the demands that it would place on our staff and the

implications for maintaining the -quality of our traditional services. MI I

were beginning again I would make a,much stronger case for additional staff to

support the program. At the on-set, while the dedicat.on of our staff had

contributed to what I feel has been a.successful first eighteen months, At has

not been without itsiocost in staff frustration and comproMise in other areas.

5.

4
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1, NEED.

MICROCOMPUTERS AT VIRGINIA TECH

POaCY, PROCEDURES AND PRACTICES

by

Dr. Viiidd Chachra
'; Vice President foci- Computing-

and Information Systems
Virginia Tech University

Microc puters, like minis and mainframes; are likely" to be used for
instr c i n, research; and administrative- purposes. The numbers
acquired for research and administrative purposes are certain to be far
fewer than /those acquired for instructional purposes; Sveral reasons
have been ited for -the acquisition of microcomputers: ease of use, low
cost; full control, indepenaence from external load or irifluence, and
user 'convenience. °However; the most urgent reason for acquiring
microcomputers comes from the potential they offer in changing the
device ,jo port ratio. At present; Virginia Tech has some;\2100 .devices
(terminals/Micros;, etc.). Networking' techniques and port, contending
machines per nit the number of computer ports to . be somewhat lowers_
than the number- of devices. In the case of teprikinals, each port can
easily' support two or three terminals. Thus, the, terminal to port ratio:
varies between two and three for acceptable levels of service; It is
projected that the number of devices on campus will -near 4000 next
year and likely be at 6000 by 1986: Under present terminal to port
ratios this would require in excess of 2000,3 computer ports; Two
thousand computer ports and the necessary communication and computer;
capacity to Support it will be prohibitiyely expensive, Hence; as the
number of devices increase; the port to terminal ratio needs to be
altered. The desired results can be achieved by using microcomputers
that are networked to the mainframe: We hope that through the use_ of
microcomputers the ratite of ports to devices can approach 1:1'0,. The
deployment of large numbers of micros is likely to chanige the nature of
work done on the mainframes. We anticipate that the overall workload on
the mainfrome will. increase not decrease; However,. the work done on
the mainframe will'be subsaantially different. A

.1'

482
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; 2. O5 ER MAtHIN

2.1 Mainfrarries

Wti the gfowing use - of mini and micro systems it is n cssary toI
identify the application areas where one system is clearly uperipr to.
the ,others. This section-ltries to identify 'these application areas. As a
general rule; Ivge share computers will be used for th-e folloWi'ng four
purges. e , i .,-

1.
1. Number cruhching. ,.

2. Data 'requirements. -
a. Large amounts of data. .
b./ Small amounts Oat shared with large gr

i c. Data archiving.
3. Specs l software. ' . i
4. Specibl devicjs

1

2.2 Mini computers ..,

Use of minicomputers ill bi governed by their impact on personnel
costs.' As a general rule; minicomputers will be used' under the
following situations:

1. Minicomputers will be Used in sponsored research projects
where the sponsor so designates. .

=

2. Minicomputers will be . used in envirociments where ale
software requirement is very limited (like seismic data

"--/analysis), where the clientele is very restricted '(like spatial
data analysis lab) and where the roanine can run essentially
unattended; The objective is to reduce the personnel and
software costs associated.twith the installation.

3. MiniComputers will acquired and supported through
departmental budgets. Departments (mot provic)e.,a personnel
impact 'statement prior to the acquisitidh of minicomputers.

3. SOFTWARE

The technital and managerial issues 'associated with microcomputers are
important, issues. However, in large organizations like Virginia Tech,
the most important issue is acquisitipn and management of softWare.
Assume that The campus population of faculty, staff; and students
collectively buy 2000 microcomputers. clearly this number IS too small
for Virginia Tech.) Assume further, `Wat the systems require some

ipackage nice Fortra'n -or Lotris 1-2-3; The4 package 'can cost anywhere
from $300 to $500. Simple _multiplication will show' that one bap invest
between $600,000 and 41,000,000 in a simple package unless alternate
strategies are sought and irfiplemented.

ti

I 1
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At a cumulative price of, around half a' million ,dollars for: a simple
p' software package, it suddenly becomes very- attractive to- consider

developing software for inhouse consumption. Clearly, the marketplace
cannot tolerate a situation where large groups like Virginia Tech are
compelled to consider developing their own software. klence; one must-
conclude' that- the marketplace will insist that suppliers softwaremake
attractive .volume discount or educational' disCount arrangements_ rik will
be the policy of the University to seek out attractive fina'ncial
arrangements for the ,acquisition of software.

4'. APPROVAL

4.) ,Approval for Student Micros .

Certain colleges and departments may require. their students to. a
personal, computer in support of 'the academic programs in which ey
are involved. The internal apprOval prbcess for mandating that
'clepartthental students pprchase their own machines is as follows:

1. A recommendation from- the departmental curriculum committee
justifying the need fOr. the personal comput rs and stating
how the machines will be used in the curriculum offered by
the department is the recluired :first step; The 'department's
recommendation has to be approved by. the College Dean.

2. The financial implications of this requirement need to be
discussed with the Vice President for Finance and the
academic implications with the Provost.

3. The President must approve the decision. He will probably
seek the approval of the Board of Visitors as the decision
impacts the cost of edutation at Virginia Tech.

4. An RFII must be prepared, reviewed and approved by the
Vice President for Computing and Information Systems. I f
State funds are not used; approval from MASD in Richmond is
not necessary. However, if State funds are used (for
laboratory or' faculty machines) additional approval from the
State must be sought;

5. The RFP must be, /nailed out r to an approved vendor list;
Responses must be evaluated and a selection made following
procureMent procedures established for this purpose by
MASD. The University has completed such a process for the
College of Engineering and selected the IBM family of personal
computers for lose in the coljege curriculum; The negotiated
contract with PE M permits the purchase of these machines by
gtudents from all programs at Virginia Tech. The negotiated
discount is passed on difiectly to the students.
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4.2 Approval for Departmental Microcomputers

.1. Departmental microcomputers may be purchased either through
the same contract that has been negotiated, for the students
or through one of the many contracts approved by the State.

2. The department may acquire the machine that best suits its
program needs subject to the procurement policies of the
State;

3. It- is recommended that the machine acquired by the
department be one that is supported by the University (see
the section on support).

4.3 University Acquired Mathines

.1. It is a policy of the University to provide general purpose
laboratories consisting of terminals and personal computers for
use by students, faculty, and staff;

2. These laboratories will be installed and equipped by the
Computing Center.

3. There will be no chargeback associated aith the use of the
personal computer laboratories as long as the laboratory is
used in a standalone mode. The laboratories east be used
only for purposes,approveci by the University;

4. Personal computers located in the laboratories will normally be
connected to the campus data communications network;
Connections to -the mainframe_ and its use will be charged at
normal rates P6r- mainframe fisade and will be governed by
policies in place for mainframe use.

5; SUPPORT

It is the present policy of the University to provide local support for
microcomputers on campus; The local support will consist on thT following:

1. The Computing Center will coordinate the maintenance of the
micro computers. The CoMputing Center will maintain a record
of each machine and owner 'showing the equipment and the
maintenance options in effect. This information will be used
for producing statistics on the nature, use and reliability of
microcomputers on campus;

2. The Computing Center will receive all computer shipments,
unbox and test each machine for proper operation prior to
delivery to the customer (facuity, staff; and students).
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. 3-he Computing Center will establish procedures to provide
warranty maintenance on the machines...

. The Computing Center may subcontract with other
departments on campus (like the Electrical Engineering
Department) to provide hardware maintenance for -the
machines.

The Computing Center and user departments will jointly
evaluate software offerings and determine a set of software
that will form the software tool kit. Efforts will be made to
negotiate institutional licenses for the software. Where
institutional license's are not possible; volume discounts will
be negotiated.

The University will adhere strictly to al I software laws
pertaining to the acquisition and use of copy-righted.
software.

7. The Computing Center .will attempt to acquire sueh software
that best integrates with software already available on the
mainframes and minicomputers on campus.

. The Computing Center will provide adequate documentation fore
the software and .hardware that is part of the microcomputer
program.

. The Computing Center will not be involved in the acquisition
and distribution of supplies, like paper and ditketteS. The
supplies are best pprchased from the University Bookstore;

1O The Computing Center will provide the needed training courses
or acquire and make 7available training diskettes so as to
appropriately train the. user coormunity.

11. The Computing Center will provide consulting.services, on a
resource-available basis to faculty and graduate .students to
insure the proper and effective- use of personal computers;
Such 'consulting services will not be open to undergraduates

o

who must contact their class instructors for help.

12. It will be the 'objectixe of the' University to arrange for
financing from time to time to permit faculty and students to

'iSuy personal computers on a time payment plan.
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John G. RobinsonJ

Coordinator:
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Texas Tech University
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Mtn McLean'
information A ssociWes Cincom Systems, Inc.
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PARTICIPATING COMPANIES

k'orticipation of the; following companies in the 1983 CAUSE National
Conference was greatly appreciated;

American ,Management Systems,. Inc. (AMS)

OM,

Cincom Systems; Inc.

Computer Technology Systems

Colitrol.Data Corporation (CD)

Corvus Systems

Datatel Minicomputer Compan:W RIME

Deloitte Haskins & Sells

Digital Equipment Corpor ion (DEC)

Computer,

Electronic Data System Corporation (FADS).
IBM Corporation

Information Associates, Inc. (IAI)

Integral Systems, Incorporated .(ISI)

Inc.

Midwest Systems Gro*, A Divtsjon_a_'brroughs Corp.

Peat, Iklarwick, Mitchell & .Co. I

0.,

perry C000ptter. Systems

Systems & COmputer
.

Technology. Corporation ( S CT )

Tex, .s Instruments IncorP)irated (TI)

Wang Labotatories, Incor9orated

488..
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- AMERICAN
_ MANAGEMENT

SYSTEMS, INC.

1777 NORTH KENT STREET
AMA Nc;i0N, VA 22209
(703) 14414101M .

513ams

PACKAGE OR CUSTOM FINANCIAL SYSTEM IMPLEMOTATION:

THE AMS APPROACH

There are a number of signs that may indicate, to a financial vice
president or data processing director that their college or
university's- financial_management information system is in need of
replacement. The problems usually include these conditions:

Lack ,of timely and accurate financial information

No financial controls in system.

o General Ledger; Purchasing/ccounts Payable Ledger and
other subsidiary ledgers out of agreement . .

o Must enter data several times into several different
_systems ..

'3'

Running out Of account codes

o Sponsored programs di allowances

o
_

Must close old month /year before starfing.new period

o

/

Difficult to maintain and/or undmcumentA

o Unsupported language

Batch system

If your fina 1 management system is exhibiting many of_these problem
Conditions; it likely that you are considering its replacement.

If you have decided to replace your financial management system;
you can either do it in house; having the:data processing departMent
build'a new financial management information system,my. you may seek
help( from the outsidb. This help. from the outside could be in the form
of a software package; 4 custom_ systemi or a system acquired_from
another college or OiArsity through system exchange. _The'following
are some of the prosLand cons for each.pf these approaches.

NEW YORK CHICAGO, DENVE NO LISTON 0 SAN FRANCISCO
(212) 618-0300 I (312) 269-0275 (303) 989-7065 (713) 784-8310 (415) 595-4600

4 S9
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17 WRIT! KU ' 111.REFF
A RI, I NGION, VA 2220')
(703) 84 I-6(XX)

IN HOUSE DEVELOPMENT

. 4,
Meet Unique Needs
Tailored to Technical
Environment

Control Over Process
1_11-i-4-ee Existing

Resources

SYSTEM EXCHANGE

PRO_

Cost _

Sharing Ideas

*
;PACKAGE SOLUTION

PRO

Cost
Fast Implementation
Future Enhancements
Specialists
Continuous Support
Professional Documentation
Users Group

PRO

CUSTOM SYSTEM

ftets all,Needs
-Spetialists
Professional Dodument4tion
Fast Implementation_-
Future Support AVailable

CON

ams
.0

Re-invent the Wheel
Slower4mpTementation
Sta44;Arurnover
Documentation - '
Backlog

CON

Built for Someone Else
Inflexible
Documentation Inadequate
Support Npt Available
No Enhancements

cow

Inflexible
Reliability of Vendor
Lack of key-Features
Hardware compatibility

CON

Higher Cost
No VeR0or Enhantements
No Users Group

NEW YORK 0 CHICAGO_ c _DENVER HOUSTON

(212) 618-0300 (312) 269-0275 (303) 989-7065 (713) 784-8310

490

SAN FRANCISCO
(415) 595-4600
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As you can see, the approach which,may_be tortett for one college or
university may not be appropriate for another, because_ of a coMbination
of _such.factors as cost,_ fit, feet-Ores and functions, available
staTfing; and vendor support;

. .

The AMS approach to ftnancial management information systems for
college and universitiet:Offert tdhools an opportunity to choose the
outside assistance approach which bett_Meett their specific' needs:.
eased on extensive consulting experience and on hundreds_of successful
software_implomontatiOnSi AMS_will recommend an implementation cif the
College and University Financial SytteMACUFS) package; the use of the
CUES_package as a base for custom development,_ with certain features
modified and certain subsystems added, or a full CUstom_systemdesign
and development project.- The package implementatiol andjull custom -

system approach are both traditional_ paths to follow in accluiriq-va new
financial management system. The middle apprOach; _using CUFS as a
basis for custom development, may be very appealing to schools who need'
t-2,9-eet reqUirehielitt iMposed upon -them by external agencies, or-who
need subsystems beyond thOse available_with the CUFS package. ,MuctIOS
the economy of the package implImentatiim may still be- realized, while
custom modificatieris enable the system to meet unique .institutional
needs in full'.

_ _ CUFS is a fully integrated, Oh- financial management
informatiOnsystem which-was specifi ly doveldbed_f&,colleges and
universities. This tyttem manages-ITFfinancial ecti/ity for a school;
.inclOding:

0
eudgeting for Revenue,,and Expense
Gehera:4 Ledger
Purchasing 0

Encumbrance COntrolij
Aqcounts Payable
Accounts Receivablet
Automated Disbursements
Grants MapagemenA
Planning
Reporting _

Security and ;Approvals .

addition to_the basic CUFS system, a number of optional
subsystems are available; which- 4re fully integrated with the basOihe'
package and which:may also be added to the systeni,et any time:

NE OkK
(212) 618-0300

CHICAGO_ rho
(312) 269.0275

DENVER
(303) 989-7065

HO LISTON
(713) 784-8310

SAN FRANCISCO
(415) 595-4600 -
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SYSTEMS, INC. (703)1341-61X0

ams

o Extended Purchasing
o FiXeb Assets
o Job Cost Accounting
o Investment Management
o Performance Measurement
o Cost Allocation
o Report Distribution

,4eporting under CUFS is extensive. Over 170 standard reports are
provided including transaction listings; account code listings; budget
-preparation reportsi_budget versus actual reports, accounting.
managemeot reports; financial.statements,_open items listings, and the
three NACUBO /AICPA standard financial statements - the Balarice Sheet,
the Statement of Changes in Fund Balances; and the Statement of Current
Funds Revenues, Expenditures, and Other Changes;

AMS provides extensive consulting support with CUFS, to assist the
institution with planning for the accounting aspects of the new
financial management systemi_installation_assistancei_full user and
technical training, and ongoing support, including a first year
warranty, regular -enhancements, a full maintenance program and an
active user's groin.

'AMS was founded in 1970 and is one_of the largestAndependent
computer systes and services firms in the United States, with over 900
employees ,and-1983.revenues in excess of $85 million; AMS is _

headquartered in Arlington; Virginia and has regional offices in New
York,. Chicago, San Francisco, Denver, and Houston.

NEW YORK 0 CHICAGO_ DENVER HOUSTON SAN FRANCISCO

= (212)618.0300 (312) 269-0275 ," (3i3)989 -7065 (713) 784-A10 (415) 595-4600



TIS - THE RELATIONAL CONCEPT MADE PRACTICAL

Tom McLean

Cincom Systems, Inc.

k

Cincom's TIS completes the data base management system concept. This may seem to-4e a rather bold

statement, especially when one sees the developments appearing on the market such as IBM's SQL/DS and

teratiotraI data base.. In order to understand why TIS completes the DBMS concept, it is necessary to

briefly review the evolution of data base.

517_

In the 50's, when commercial data processing was first introduced; life was relatively simple. In most

cases; an application program and the data required for that program were conceptually locked together.

The-data was, in effect, an extension of the program and the program dealt with the data as if it were the

exclusive user of that_ information. for the sake of economy, the data was stored separately from the

program, either on punch cards or Cape. As programs became more complex; )hey began using multiple data

files. The relationship between these multiple files, however, was hirrd coded and maintained within the

program itself. This made the program more complicated and larger.

Another layer of complexity was added to data processing when multiple application prograMs'began using

the same data in differ6t weirs. This gave birth to the era of "SORT- MERGE - PROCESS." The SORT and MERGE

steps weee actually required to put the data into the format which the program required. In Othet words, A

different view of the data files was prepared for each application program through the SORT-MERGE process.

This technique, however, created enprmous problems. Multiple versions of the same files began to exist

and updates to these files were in many cases not synchronized, creating multiple versions of the truth;

If data processing operations analyzed the activity of the computer system; they would have found that most

of the work being done was in fact unproductive. The same data files were being sorted in different ways

which really accomplished nothing for the end-user. This phase prObably represents one of the loWpoints

in data processing. If a newIPproach to data management wasn't created, data processing would have found

itself in an endless; downward spiral of decreasing productivity.

The introduction of the data base management concept in the late 60's and early 70's solved many of the

problems created by.the "SORT-MERGE-PROCESS" method of data processing. The DBMS took on the role of

defining and managing reIautonships :between data files. Thiso3reatly reduced the :complexity of the

application programs. The DBMS also allowed multiple views fo?.different programs of the same data This

eliminated the need for storing data redundantly which insured consistent information- throughout the entire

organization.

Another important benefit of the DBMS concept is that of data independence. This meant that the

programs mire independent of the format of the various records in the data files; Records could be

expanded or modified WithOUt affecting existing application programs.

What the DBMS concept did not provide, however, is data structure independence. If data

one file to anothet, the application program had to be modified:' This was because programs

With "Data Files" 'rather than the logical data needed for prooeSsing. Another technological

uiabrequired: This breakthrough' would allow programs to deal with common data and have that

to them in the format which is most efficient for their individual processing needs. Using

programs d61 with logical data rather than with files

was mil-Jed from

still dealt

breakthrough

data presented

this concept;

Cincom's TIS, with the new Logical User View (LUVI facility provides exactly the technology necessary

to bring the data base management system concept full cycle.LUVprovides areIational view of data This

means that each program acts as if it had all the data it need for processing in its own logical files.

d4
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The data is formatted into tuples (another_ way of thinking about this is transactions) and these tuples are

passed to the program upon request. The data, in effect, becomes a logical extension of the program and

the program deals with data and not files.

What benefits does this provide the end-user? All of the benefits of data base management systems,

i.e., data independence, elimination of data redundancy; data structuring; multiple user views of the same

data; are provided as well as. the things which the DBMS technology did not provide such at complete data

structure independence. All data access and relationships between,various physical.data are handled by the

TIS system. This makes applications Programming extremely simple, with only four commands required to

carry.out any data operation (GET; WRITE; INSERT; DELETE).

Another major benefit of the TIS Logical User View'system is that it provides complete isolation from

change. By change we mean not. only changing disk drive hardWare or the CPU vendor, but the technological

changes WhiCh we see fOrthcoming Within the next five to seven years. The new technology will mark the

decline of the use of disk drives as the main data storage media. Data will be stored directly in the

computer and programs-will be- loaded to run against the data. The expanded 32-bit addreasbility in the

IBM 3083 is the forerunner of this new data storage technology. Disk drives will go the way Of tape

drives. In order to take full advantage of this new technology; users will be forced to convert the way

their programs .access data just as conversion was required to take full advantage of disk drives. The

new TIS Logical User View facility isolates the user from changing technology. The programs are not

accessing data files but rather logical data and it becomes irrelevant if this data is stored in disk

drives or directly in main memory;

To this point we have been discussing the new data management technology of TIS; This teChnoIogy;

however, is merely the engine which drives the entire TIS system TIS is the first system designed from

the ground up to be fully integrated. This full integration is achieved through the use of the TIS

Directory. The Directory stores all the information necessary for the Logical User -View processor to be

able to access the physical data. In addition, this common Directory, which is fully active during program

processing, assures that all of the TIS components fit perfectly together:

Another of the major philosophies of TIS. is to make the system completely accessible-and usable by

relat6/ely unsophisticated endusers. The era of application programming; without application' programmers,

is upon us already. TIC provides, a very high level, extremely .user friendlyi query facility which

-incorporates many bf thecbncepts of artificial intelligence and makes the system accessible by even novice

users. The same query facility can be used to produce'batch reports, as well as providing on-Iine

information. .:.

The Comprehensive Retrieval facility of the TIS allows even the Most complicated reports to be produced

by unsophisticated programmers or end-users.
1

Cincom's on-line, high level application development system, MANTIS, can be used to develop complete,

'complex on-line applications in a fraction of the time required by normal programming techniques.

Cincom's TIS, the system which completes the DBMS concept, is the only system which allows application

programs to deal with data rather than files. It provides a relational view of physical data, a new levet

of isolation from changing technology, and it is the only modern system designed from the ground up to be

fully integrated.

For Additional Information: Cincom Systems

2300 Montana Avenue

Cincinnati, Ohio 45231

-2-
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COMPUTER
TECHNOLOGY
SYSTEMS

PROMATCH FOR CONFERENCE PROCEEDINGS

Computer Technology SYstems' has recently introddced a
technolOgically innovative and exciting software program or the
college placement office called "ProMatch." ProMatch was
develope&-in order to provide placement offices a comprehensive,
system for job interview matching compiled with word processing,
mailing label functions, and to provide storage capabilities for
other data ielevant to the department. The ProMatch system is a
highly functional, user-friendly management center for the career
placement center. Although the system is extremely comprehensive
relative to functional capability, the -simplistic user format can
be mastered in approximately two days;

,

The heart of the system i volves,entering restive data through `a
question an :answer format tating the person's career Objectives
and J1i.stoeical data such as education F. work experiences, along
with other personal experiences and accomplishments. _ Students
and alumni seeking a career or:Career:Change will be entered into
the - system to form a data bank of resumes; This data bank of
individual_ resumes would be maintained and 'kept current through
updating, deletion, etc.

Matching for interviews is accomplished by supplying the
qualifications sought by the_- interviewing company _through_a
:question and answer format. The ProMatch system allows the
operator to use as little as one or as many as twenty- matching
parameters_ (to match a company need, relative to
qualifications, to that of_a studentor'altimni). The quality and
quantity of matches can, therefore, be controlled depending, on
the Aegree of qualifications sought. The system is 'Very
fleXible.

Matched resumes for interviews will appear by listing the student
or alumni_ I.D. number. Any one,_ call, Of these matched resumes

IIIA
can then be viewed on the CRT a for pp.inted'for hard copy. LzIn
some cases, the director of placement may want to post on_the
bulletin board only the matched resume I.D.'s so that these
people_ can sign up for the interview; The director may also
elect to.give a hard copy of the matched resumesi_or just partial

..;=-,'\, information, to the interviewing company. The information can be
used in many-' different ways depending on the desires of the
department.

1531 N. Lincoln Avenue
Loveland. Colorado 80537
1 800 -531 1749
663 -1400 in Colorado
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Page Two
Cause Conference Proceedin s o

Stddent transcripts and recruiting-company data fiIes can also be

stored and dsed.withthe system:and_can be.accessed_and_updated
at any time Each file can bel maintained, viewed, i_ deleted:. or

printed- (part\ially or completely) . The word._prpcessor, or'etter
writing capability; can be used in conjunction with thosefiles
to retrieve names and addresses. Mailing labels for envelopes
can also be printed automaticaIly_from these files. Different
types of statistical dad earn also be retrieved from the system
that might include'the type of job feund or the type of company
interviewing etc., which would assitt_in career counseling and
other departpent 'ttategy. The :4mount of valuable :information
that can be extra ted through the use of the ProMatch system, -in
addition to:matchin for job interviews, letter writing,, and f

mailings, is ext Ve.
'°"'s

The\ complete stand alone ProMatch system is very powerful but
physically small. The syttem indluding all software, along with

hardware, can be placed on one-hall of a desk top. A system can
maintain as feW as 300 r as many as 11,000 resumes._ The price .

will vary depending o the storage Aize. Software without
hardware is also available and operates an CP/M-86 or the IRIS

operating systems.

Please contact _Computer Technology Systems at 1531 N. Lincoln
Avenue, LoveIand Colorado, 80 37 (303)663-1400 or 1-800-531-1749
for more information about thi product.

*1'4
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cONTIkOL DATA
555 university Avenue. Suite 150
Mailing Address/Box 1301728
Sacramento. California 95813

At CAUSE 1983, Control Data will exhibit some solutions to._
current higher eqUtationa needs; The following applications will
be included:

A

0 .Student Aid Managemeny(S4M)
Q. R,emote Micro - Facility (RMF)
0 Information' Processing Facility,(IPF)
0 Micro IPF = _ -

On-line training for familiarization of staff through.
PLATO

.
SAM which is the firSt par.cif an integrated administrative

systeM was developed by Sigma Systems and is:offerecLby_cOntrol
Data to run on the IYBER 170/700.or_f70/800 series. :SAM is a___
comprehensive package of progi-ams that support the-'
of_student financial Aid, in 'colleges and universities..; SAM pro-_
videS automation for: ApplicationTracking; Student_:Need__Amalysis,
Evaluation; Packaging; Notincation; Disbursements, Fund'Manage7-

_ _

menti.Analysia and Reporting alCompliance Monitoring.Byper,

forming routine functio -; SAM enables aid-admin4trators
to spend time exceptional situations reqUiring pro-
fessional judgement.

RMF is a Control Data predUtt.that allowsyou to transfer
binary and tekt.filea between a microcomputer and the CYBER compw-
ter. You also use it to make your micro act as an interactive
terminal. With RMF, you can take advantage eftheconvenienc,e;
interactive operation, and 10t4 coat'of a microcomputer; -as well as
the large processing power'and software base of"theCYBER.:;

Control tata Corporation is proud tOdemonstrateIPF, which
offers NOS interatUive users a group of data management facilities
Whith service the needs of end user's:- In addiIi-on-ts1 the mainframe
version'of:IPF;' there is ,.thre:.:Mi=cro for indiitiAnalsers.who;1,-,
need a powerful data management prOkram to runian a Micro suchas
the Control Data 110 or on an 'IBM PC.

Ontesof the nice things of this particular combination of
in-

cludes
is the link-up-capability between the two. Micro:IPF in-

clndes the same architettUral features and performs the same basic
functions as mainframe IPF. While mainframe IPF-Cs for bigg.e.r.i.
more complicated jobS; Micro IPF -can take care of Smaliler, simpler
problems. At the same time it allOWS freedom from being connected
to a port -and liMitS the need Jot expensive phone connections.

You do not have to be an experienced programmer to use or under-
stand Micro IPF. Someof_ius_special featu.res include:. simple__
data definition, US'ei-Therinahle, forms data entry; a'd easy query-
Of data Nies. In addition; AA. is a'ble'lte generate(report,-for
both printerand screen,,,Micro IPF offers access ttcon-lifie HELP

Screens.
cfyciti want any more informatihxn pq:.:413-y of th se allplica

please fool free to ,cOnttict your ne4i-V"AOM.
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CORVUS SYSTEMS

At CAUSE 83, Corvus Systems featured the Corvus Concept personal
workstation, and ISMS; a revolutionar=y and new ;integrated -4systdm of

, software uniquely designed for the Corvias Coritept . This includes
the most powerful word processor in the world today,: The word
processor has pique features and capabilities such as time-travel
editing (unlimit d undo/redo) , and on-screen di'splay of underlining ,
strike-out,. s perscript , subScript, and boldface , that are not
available on even the most expensive dedicated word processing
system;

Corvus specifically designed the word processor to take maximum
advantage of the impressive power of the Motorola 68000 processor
and full-page 8 1/2 x 11 inch Concept screen in the vertical or
portrait position. In addition, the screen can be flipped to the
horizontal or landscape position for use of the electronic spreadsheet.
In this orientation of the Concept, the spreadsheet can present a full
13-column display , or a full year of forecasting data, without
scrolling. Furthermore , the iiprd_ processor and electronic
spreadsheet are . fully interactive with Corvus' business graphics
software that offers virtually automatic creation of sully rotatable ,
three-dimensional, graphics of numerical information. The ability fIi
the user to construct a graph and view it as if from any angle in
space allows. four data dimensions to be correlated simultaneously.

Finally , ISYS includes the remaining integrated applications: data
communications, list management, sorting, information, lookup, a
calendar ,. a calculator , a clock with international time 'zones, a
stopwatch and interval timer, and_ all functions of the Corvus Concept
Operating - System (CCOS) . ISYS lets users transfer data from
application to application by the Inter-Process Communication (LPC)
filqs. Unlike data produced by most independent applications, IPC
files share their data with the word processor , sprvdsheet , and
other funqtions.

For Additional Information Contact :. CORVUS Systems
2029 O'Toole Avenue
San Jose , CA 95131
(408) 946-7700

.;



CO VUS SYSTEMS

In addition to the Corvus Concept and ISYS, UNInEX , a compact
Motorola 68000-based desktop processing unit, was featured at CAUSE
83. Its unique blend of features is designed to offer maximum
flexibility and perfdfmance in the UNIX Operating System
environment.

Ideally suited for applications requiring a low-co hi( erformanee
1-processing node, the Corvus UNIPLEX is capable of ring. the UNIX

Operating System as well as performing as a network device. Typical
uses include applications, processors, file systems hosts, and-
intelligent gateways.

The system features an 8 MHz Motorola 68000 processor with 32-4it
data and address registers, 24-bit_ memory addressihg, and. a 16-bit
data bus. Memory management consists of a custom memory manager
Which Supports 16 separate contexts. Each context can have up to 64
segments and each segment can have up to 63. 2K byte pages.

--1
'The UNIPLEX I/O capability includes the powerfill Corvus OMNINET
Local Area Networking capabi y as an integral part of the I10
structure of the system. A itibnally,, the system. has two standard
serial I/O ports and fou I/O bus slots for maximum system
configurability. Available peripheral controllers for_ the I/O bus

cco,..u.,include local. z5411 and 8" Winchester disk drives, i f pp!" disk drives,
serial controller with six additional serial ports, an 6 like.

. ...UNIX is a powerful multi-user, multi-tasking operating system, 'ideally
suited for the supermicrocomputer environment. Originally citkeloped
for minicomputers at Bell Laboratories, and licrised through UniSoft ,
Systems, the system boasts a rich set of system utilities and language'
processors for both text and data processing;

For Additional Information Contact: CORVUS Systems
2029 O'Toole Avenue
San Jose, CA 95131
(408) 946-7700
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COLLEAGUE - An Integrated Administrative Software_System
for

Colleges and Universiyes,'

COMPANY PROFILE

..COLLEAGUEis'a product of Data+ MinicOmputer:Company::(DMC).:
. .

of Alexandria, Virginia: DMC, organi..zea:in.-196&, bas ins- stalled
over 300 minicomputer r-systems and acquired overODcilitomers
throughout the -United States. The%cbmpany-ha8-.grown:to Over200.
.professionals who provide services to: banks. anddistributors,as
well as colleges 'an universities. .. ......

COLLEAGUE APPLICATION SOFTWARE,

. The College...aril University Administratibn:CpmpiiteryStem
(COLLEAGUE) was spNcifically depigneciand develOped by. DMC
meet_the current -and future needs. of higher education in_
tions. Its. development hasbvet 50 man -years Of:effor.behibd

AfterextenSive testing DMC installed its first-system in
1979 at'Willathette University. Currently, COLLEAGUE is being
used by many colleges and universities across the United States.

COLLEAGUE contains fifteen separate program modules each c
which is a coMprehensive applOp tion for a specific administra-
tive area such as Admissions, RWistrar, Financial Aid, .Alumni/
Development, General Ledger, Purchasing-t etc. Because each of
COLLEAGUE's_mo -es are fully integrated, once an information
eotry is made all ars can simultaneously accesS the system.
Although COLLEAG -UE all s access of this data to all other areas
and modules, security built intothak. system:maintains the con-
fidentiality of information contained in each module against,
unauthorized access.

The "base" COLLEAGUE package consists of ten (10) modules:.

Admissions Purchasing
Registrar Accounts Payable
Financial Aid Accounts Receivable
Alumni/Development Cash Receipts
Personnel General Ledger

The "optional" COLLEAGUE Modulesonclude the following:

Payroll Fixes Assets
Student Affairs/Housing Physical Plant Work.Order

,A-Library Circulation module is currently under development
and is near completion.

50:0
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Unique to Colleges and Universitieq

Becouse_no two schools are alike,. COLLEAGUE is: engineered
for flexibility to meetrequiremehts uniqpe to each campus,
COLLEAGUE was designed for use by Colleges and Universities
only; The busin9ss of running a campus requires cost efficient
actions and creative long-range planning. COLLEAGUE makes this
critical job a' controlled_ part of y-to -d4iy operation.
COLLEAGUE 'Will serve a school with a student body numbering less'
than as thousand or a large' uniyer ty. Both'ptivate and public
schools across the UniEed_Stat s t resentIy_enjoy the cost
(effective improvements COLLEA as brought to their camp4ses..

Greater Finandial areness

COLLEAGUE incorporates the NACUBO principles* to create true
fund 'accounting abilities fdt your school., You maintain- your'
present namber_strUcture.to design a specific chart-o17accounts
when you us COLLEAGUE. Encumbrances are figured by -the system 4
.sa that a tr e financial outlook can be obtained simply on cam,
:nand.. The 1 exibIe financial proces orfallows youto design
reports D-_-,flt your financial repot ing and analysis needs.

Record Student Activity

COLLEAGUE's student records. applications, including Admis
sions, Registrar, Alumni /Development; Financial P0d, and.Student
Affairs/Housing have been engineered so that each application it
integrated. ,That_means information is!enered_into the system
(°ripe, and isavailable, with protections, to all appropriate

ices. For example., a change in a student'g record is imme-
diately accountable -in- affected administrative offices:- dvisors
can react, financial aid can ber.e-evaluated on registrat on may
be impacted. Student earnings 'under college work-study pr grams
are alsomonitored;

For more informatioh contact:

Datatel Minicomputer Company
3700 Mt; Vernon Avenud

Alexandria, Virginia 22305
(703) 549-4300

,50i
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FUND RAISING IN THE 80's
r .

In recent yearsi_there have been dreatit shifts in t traditional college-age
,

population, coupled with significant reductions in the amount_of governmental support

available -to eduta (ma institutions. These changes have fOrted:Many schools to

re- emphasize fund 7 ising,as a means,otmaintaining the quality or programs, at the same

time ttipt they hall been re- examining theit educational programs and potential student

.populations. Evgnschtitils_Whi-h had not traditionally lOoied,tO graduates as a source

Of funds Ail now struggling th the resulting data management requirements.

The basic_information required is well knOWn---- Whti are my prospects;- and where do they

live? Defining'who constitutes a good'prospect is affected by the nature of the

particular campaign.- ,Rowever; = the individual characteristics of specific donors are

often not readily accessible, so the tendency exists to return continually to the same

target population. t'

Also often overlooked is the need to st.rategicapfan_a particular campaign or

:appeal; Fithout a ready capability to teat out assumptions concerning the potential.
yield from_a particular approach, coupled with the ability to report the actual results

of that effortiortanitationa Ate.often unable akiegrbup when expectations are not met.
_ _

The desirability of computer supporty'sells";itself.. WhaC are the Uptions AVailabie?'
.

Use of service bureadi has the. advantage of klreldtively lbli-up-jtont-cost; but as-

volume increases, it becomes costly, and lititedliaxibility and slow turnaround become

critical Use of campos'computing reopurdesis an option only if'there is a firm

commitment to providing coinuing support for changing needs. tepult, stand7alone

systems. are. gaining recognition as alOgOntte Wbith can te controlled by the end Users,'

in Accordance with theit immediate needs:.

The software can "pose a_prpblemi_sinte the find raising-office rarely has the sOcessary-

skilTVTZ-adequately alone program to meet.them. While

-in-house_develop4 is Always aft 'option; implementation.of a package is a :fa-Stet, ottV

more efficient: means of dervfng user needs.__ Conversely, this option is often perceived

as'a severe-limitation on the flexibility available to the daet.;-
t

'Ease of use is andthet important issue; The ability to.access_required sitbsets of
data7genetating lists; labels; VOtters, or filea for analysis ig of m,9jor iMpottince.

The, latic'uf this capability is a. frequent failing of many "tanned" dystems: ", N

;Furthermore; the ability'to have "66inditiOnall data available tor use in predetite'd

circumstances, is a feature whith is rarely available iniLpickageai.yet is 'of Aubstantial

benefit in ptOVidinga truly personalized approach. Examples arek pravisiOn fOt an --

alternate mailing address, or, ensuring that certain types of iSail aeinot sent to a

particular prospect". --

SiMilarly, the actual specification of what and how information is to bey maintained is

Often severely Iffnited by the design concept. A usualapproach, in order to provide the
required reporting'capabilitiesi.is tne use Of codes (user defined) which are _frequently

difficult to "translate" Andchange,iat least for the non-data processing user.

DefintiOn of the edits which are appropriate to maintaining th_g accuracy of_-tne data

heing'stoted jaianother consideration. These. may relate to0u0k.-defined values, or may

be expected constants; such as recognized name prefixes bi suffixes. Tables are built

/I(
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and maintaine often requiring substantial techftioal support if changes are required.
.

.

Development tools and database management tecnniqUeSnoW aVpilable for use on
minicomputers make it possible toprovide the required capabilities in an environment
which is not so tec-4nical-staff de'pendent. routines for modifying tables;
accesS'ing values while doing data emtry; and keying in on-user-defined values to define
subsets of data make it possiple to'ffecively(use the information which is, o5 can be,
available. At thf same time, upward migration to larger machines, with greater disc
capacity, s.ritliobt.having, to, modify any of the applicationS software, is now possible.
Therefore there is Considerably less risk associated withommitting resources-to_the
parolase of necessary2topware-. Int addition; tne_ level Cotechnical_sophisticatiin
required_toipperate the current' generation of Minicompdtera is clearly minimal relative
to the'-old mainframe environment. .

The ability to.operate relatively independently is not without its 'problems. Successful
ihtegratiop of the stand-alone system data in the giv and take with other university
office/must beicaie-fully :considered.. For example,' i:ne downloading of student-related
,i1Aormation to add to tL- prospect base must recognize the- 'possibility of duplicationo
records for.any_returning students previously captured.4 Thejleed to report_tne,

'financial results of a_caMpaign,and possibily transma...he funds to centralized
account=ing olficesmakes it critical to .ce able to-recdid giftsby tund,rdepartment;
campaign,.or other breakdown; If the primary records are maintained in conjunction with

the fund offiA.4.it is important tnat tne system nave am adequate audit trail,
:and sufficient reporting capabilities.

Some other items .that are Worth mentioning for inclusion in a 'flexibly accessible

database are a -tioklerized pledge tracking system,- matching gifts tracking, gig
reporting and name Cross-referencing capability, and a ioundatiOn database which permits

P referencing multiple indivikiiils within an organization. In deciding what information -=

to store, users must be remitMed that tne cost of extensive detail is trio effort
required to maintain the accuracy of the database.

One f.ina4..item which is "often overlooked is the need to maintain security relative to
accessinikthe database; Password protected access to categories of data is necessary to
.insure that- unauthorized individuals cannot read or change_ sensitive data. "Target"
files created to address specific subsets 'of the prospect'base and specific planning
models should also be protected, to preclude tne possibility of another user changing a
file without the knowledge of the "owner"; These security corisiqatations are; ca._
course; more difficult_to e ellectively.address if_th machine is accesible to a wide
variety of users (particularly Creative students).

The list of important considerations could be expanded_at lengtn., These are some. of the
moat visible ones which have beemaddressed in the design of the Wang-based FUND RAISER
:system.,For additional information contact:

Sandra J. Manilla, Manager
Oeloitte Haskins & Sells
One World Trade Center'
New York, New York 10048
(212) -)69-5436

De lofite
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SERIES Z: GENERAL CHARACTERISTICS AND FEATURES

A proven system for today's information management needs.
Series Z is an integrated, on-line soft-
ware system designed specifically to
meet the information management'
needs of colleges and universities.
Incorporating proven concepts from
our years of experience with colleges
and universities wPve created an
affordable system for today's mini
and mainframe computers.

Series Z is actually three application
systems in one: Financial Records,
Human Resource and Student Infor-
mation: All three systems interact
with each other. Vost of all,however,
Series Z provides you -with all the
information yelSceed to make timely,
accurate; intelligent management
decisions. -

Series Z incorporates. an integrated
system structure to efficiently handle
separate categories of processing,
yet address the entire administrative
needs of the institution. The Series Z
design eliminates data redundancy
and promotes efficient processing.

A modular approach to design and
integration has been applied: Such
design permits 1) phased implemen-
tation allowing systems to be added
as necessary and within thepriorities
of the institution, 2) modular sequence
flexibility; 3) elimination of data redun-.
dancy, 4) a consistent data definition
to be maintained as well as system
integrity and security; 5) insulation
from commAing efiti-virenment changes,
and 6) continued -' evelopment of
modules to meet the higher educa-
tion administration computing needs.

Series Data Handler
The Series 2 Data Handler controls
the storage of data and defines how
that data_ will be integrated. The Data
Handler functions as a Data Base
Manager for the SVries Z administra-
tive programs, intebrates with others
Data Base Manager Systems or with

Inkrinuatim Asri mu,

FINANCIAL RECORDS SYSTEM
(FRS)

ACCOUNTS PAYABLE

FINANCIAL
ACCOUNTING

DATA BASE
FRS

other non Series Z application pro-
grams. The Data Handler also controls
screen formatS, and procedureS and
enables the user to quickly make
changes within the system, often
without reprogramming:: ,

Security
Series Z has been designed to
"police" your information and let you
control who sees what. The various
levels of security control include:

On-Line Data Entry;
Inquiry and Update
Input to Spries.0 goes through b
single channel, regardless of date;
quantity or sequence. This includes
both initial data entry and update of
those data. All entries can be sub-
mitted in on-line, or in batches.
Series Z also provides for on-line
inquiry to the data base, at any time/

system, application; function or data Screen Generation/
element or the institution can define Modification
special access for limited use. Series4 permits- u to build -your
Series Z also defines on-line changes own screens, to meet possible user-
according to security levels in the defined needs not already addressed
same fashion. by the system.

trn
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On-line Help -
.00-line help features include diag-
nostic, data definition and screen
Help. Series Z is designed with such
Online featUres to assist the user or
operator in learning hoc to use the
system faster without the need to
consult a manual or leave the
terminal.

Software Mainten$nce -

An important aspecttof anytoftware
plitthaSa ithkaVailability of main -.
tenarice: Series ha's a'iornplete
maintenance program for regulatory '
changes andloranhariCements.

Series Report Writer
Report Writer capability is available

,to address geriqali2ed uSer-defined
needs. Series -Z system architecture
facilitates easy access bia variety

Hof teport writasoftware..

III
. Information Associates

A Leader in Information
SerVides
Our capabilities are backed by a staff
of more than 150 professionals who
concentrate on every element of
each customer's individual require-

, ments.

We dedicated to seeking better
solutions to turn data into_ useful
infOrmation. W offer afull range. of

. support services including customer
training; user group participation; the
necessary documentation, source
code, test data, software mainte-

inance anti technical support: .°

Our experie'nce and success in
proVidingilexible, state-of-therart
Systems makes us confident that
Information Associates has such a
system to meet_your needs. For more
'information on Series orother
.systems, computer services or
products; call or write to the Informa-
tion Associates' office nearest you.

529

3000 Ridge Road East
Rochester, New York 14622

Telephone: (716) 467-7740

Regional Offices:
1219 ititematiorial Parkway
Riahardson,_ TX 75081
214/26 -6700

12310 Pinecilett Road
PO. Box 4000
ReSton, VA 22090
703/476-6000

9491 Ridgehaven Court
. Sari Diego, CA 92123

619/560-4067





INTEGRAL
SYSTEMS,

Corporate Headquarters
165 Lennon Lane
Walnut Creek, CA 94598
(415) 939.1900

HIGHER EDUCATION'S UNIQUE HUMAN RESOURCE SYSTEM NEEDS

The Payroll/Personnel Administrator of a_college or university has
information and processing requirements for employee records that
differ greatly from those of other types of organizations. In ad-

dition to special governmental reporting, 6igher education insti-

tutions have unique pay calculation and benefit plan processes.
Tenure tracking and faculty record keeping must be accomodated as

well as a fluid student employee work force. The basic definition
of employees positionf is much more tomplex than in other types

of institutions due to factors such as split assignmeRts, multiple

funding sources,Ideferred payment periods, and the monitoring .of

contracts and grants.

The ISI Human, Resource System is unique among the available soft-

ware packages in its ability to address the spepial needs of higher

education institutions.

4
Ri.GIONAI OFFICES ArLANTA Gr.ORCAA CHICAGO, 11 LINOIS FLEMINGTON. NEW JERSEY HOUSTON. TEXAS STAMFORD. CONNECTICUT WALNUT CREEK. CALIFORNIA
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IBM PRESENTATION

HOBO - SACRAMENTO COUNTY'S HANDSON BUDGET OFFICE

Thl online system can provide:

'Online Departmental Financial History Analysis

Online Salary Analysis

Online Departmental Budget Request Development

Online Text Preparation & Modificatien

Budget Office History Analysis

Graphic Presentation of Executive Recommendation§

Online try,of Final Changes (Data & Text)

Auto tic Merge of Text & Data

"Cam ra Ready" Document Preparation

* Line Item Fiscal Year Analyaia

Budget Tracking & Analysis

531

It is implemented using the follocAng IBM products:

A Departmental Reporting System (ADRS)

Document' Composition Facility '(DCF)

Interactive Prbductivity Facility (IPF).

Conveisailonal'!Monitor Systet.(CMS)

a

1
. _ -_.

Developed by IBM PUblit Sector Industry Marketing
Other functions developed by Sacramento County;
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These menu panels show a list of fpnctiens provided by the system-as
is implemented -at Sacramento Count

SACRAMENTO COLNTY OFFICE SUPPORT

Select the ctsosty you.i::isA to porton..

VELCONE

11001

THE 1013001 0 C4._- MISR Cr SYSTEM

TO H H 0 0 1 11 0- -0

K . H 000 BIBS 000

Hands-On Mask Office Systap

sus SERVICE COMPUTING Selt7tervite Information Development (SID)

2 IUDGET.PREPARATIQN The ludeet Preparation Appliction (SUD)

.ema

PTIAEXP 35RETH 4*CMS _fi.atrr ilomAIL

I
BUDGET APPLICATION - INITIAL MENU

1_3.1.Ct the_ectivity you wish to Oform.

HOOD

FUNCTION:

1 DATA PREPARATION/ANALYSIS

.2 DATA CONTROL/SIPOIARY

3 -TEXT PREPARATION/PROOFING

4 TEXT CONTROL /BUDGET COMPOSITION

PRIMARY USER:

Midget Analyst.

Data Control Supervisor.

Text Operetor or Analyst.

Text Centre:II Supervisor.

ervox, 3RETH 4CTIS

ODOM DATA CO1.7ROL/S=1AM

Select the ac ttttt y you sash to perform,

1 USD DEFT DATA

2 RECEIVE DEPT DATA

3 ECTIRATDATI/ANALYa DATA

4 =COLTS DATA

(1

CREATE SIZE& SLIE,A1LV

A CREATE NEAtINt SLEtAir

7 LOAD FMIS ACTUALS

B 010CR TrACT1043

11:070C

Sind edepertoent file to user.

X ...... departoent file fro. user.

Enter ........... pace vf,h dept dote.

ReSoser.the pradr sssstan of dati file.

rePort4 toOOerlr'tileaen disk.

Keerang suwery report on disk.

Ened'ectuels'fdate into budget files.

Other 04. Control-functions._

ma)

PF1 -ESP PREEN 4.E,1 6..1NET IlsNALL

40MIT lloMAIL

swat - TEXT CO.7ROL/CCX1P031TION 10D17C

Select the yam dish to perform.

SEND DEPTTEFE

7 RECEIVE DEPT TEST

3 WATt KEW TEXT

A EPDATE/PROOF TM

5 cOr0sE 'II = DOC112FT

Send text file to user.

Receive departoont text fro. user.

.CS.... 4 eon tent file fro. seeple._

Update or proof ...... or tun. .

Compose cooblomedOstartext for dept.

4VC041.03E HEARING sunrAaY CAApAAA hearing v....Fery for A dept. f

7-(441C47MR TEAT 4 R ssssss the prior sssston -of toot filet
I

dds
P1'16E/LP racy 4.013 ..on

For further information contact Mr; D..1.(Doug) Aldridge; IBM_
CorporationiPublic Sector Industry Marketing, 10401 FernVcidd Tbad,/
Bethesda, MD 20817,-(301) 897E2611.

BEST COPY AVOLABE



r

STRIJCTURED RETROFIT

StrUCtUred Retrofit applies software is to convert existing; unmain-
;

talnable COBOL software to a structure a improved form that:is more
readable; more easily_understood,_better organized, and better documented
than the original. This process improgesthecondition of old; undocu-
mented, and frequently patched application software; at significantly'
leas coat than replacement of existing applications software_would re-
quire. It also generates more reliable systems than the implementation
of new software packages.

PrOdUcing computer software is an expensive and time-,consuming process;
existing software_is_an enormous asset that alr
characteristics of the university that wourerbe costly and impractical
to develop again. Such characteristics as organizational structure cal-
culations; and an endless list o ether examples are embedded_in current
appiication systems. As a result, institutions prefermaintaining,eXiat7
ing software to undertaking a major overhaul of their information systems;

- .

However; much of this software is very expensive to maintain and upgrade.
rIt;may have sqatained_many_changes_and enhancements over time to the point
where the logic is difficult to follow, Often 707 or more of the standard
'MIS systems development budget is spent on maintaining old software. This

is'an expense that could be dramatically reduced if the logic of the pro-
gram could be made easier to 'follow.

Structure- Retrofit uses a software engine to examine existing source
COBOL software and revise:the prograth to eliminate nonexecutable code,
"fall- through" logic; and outdated statements and to isolate input /output
instruct' ns. The process also 'splirs_overly large programs into more . ,'

l_I6

Mhagea e size, and incorporates standard names for datathrougfiout the

applic-tihn system; In addition; the engine standardizes,the software so
that i is easily read; understood;, modified, andconfOrta to.the'insti-
tution ' desired structural software standards. The Milk ;of this process
is aetomated, although some manual resolutihn maybe required. Expensive
testing of the new version of_the softwareis performed as apart'Af:the
retrofit. Final acceptance of'the new version of the program is based on
generating output that is 100% idopIticalo the original system.

a

Structured Retrofit is used to achieve two major objectives:

1. To structure, standardize and format existing code.,ao that
it is easier to maintain; This saves considerable time and
is dependent on fewer key analyst/programmer personnel.
Substantial_ reductions in maintenance programming costs

Will be achieved and more comprehensive enhancements can
14 undertaken:

2. To allow existing applications to.be migrated to a now
hardware, datahaseorAistributed environment by structur
ing the programs and i'olating the technology related mod-''

aiess, This greatly reduces_the'burden of conversion and
allows the organization to focils upon only what wills change;

509
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The adVantageAVoStructured Retfofit to a universi4 are reduction in
Maintenance programming costs and the savingof time and money over
treWrIting_or_ replacing existing softWare Typically, the cost of a
retrofit is haft-that of implementing new software; even when new
'reatures,and capabilities are desired, and it can be accomplished in
approximately one-third the time. -0

Once a solid foundation is put_in place through the Retrofit process
it is possible to implement a,daia dictionary_and a data base capability
that enables an organization to convert existing systems to an on7line
data base_or data communications system; Finally, retrofitted oftware
can be maintained by junior-level_orgrammersi freeing the mor experi-
enced staff -for other custom development assignments.'

Structured Retrofit_isan exciting new approach to systems maintenance.
This Product is available through Peatj Marwick, Mitchell & Co. Struc-

p tared Retrbfit is primarily for software written in COBOL. Generallyi
retrofit, is performed on IBM hardware, although non-IBM hardware environ- ,

mcnts can also be accommodated.

For more information: Peat; Marwick, Mitchell &,Co.
345 Park Avenue
New \Irk, New York 10154



ADMINISTRATIVE. COMPWIN rN
ENVIRONMENWHRO/IGH MIC. De0

SYSTEMS1COMPUTER TECHNOLDGAIS

.

Administrators :in higher , education; nation-.wVle are faced with the problem of developing
effective strategies relative. to the acquisition
and utilization of micro computers. With the
cost of micros decreasing. and their availability
increasing, it 'is imperative that administrators
develop appropriate plans designed to ensure
proper and effective use. Specifically; an insti-
tutionat strategy is r 'red 'to.,, 1) evaluate the
technology acquired and, e sure its usefulness for
the future; 2) guarantee hat configurations are
acquired to meet st ted goals and achieve
specific results; and 3) ensure that hardware and-
software acquisitions twill merge into a larger,
in efficient computing environment..

Dramatic progress has been made in the size;
capacity and cost of micro computers; Their
seemingly universal use has been possible due
largely to advances in integrated Clip technology
and to the widespread distribution and service
networks which have developed around the newer
technology; These. networks have made it
possible to utilize sophisticated data retrieval
services without concern for rnainframe or
program m er involvement. Similarly, major
advances have also been Made in softWare and
communications technology required to link
micro computers. The advent of the local area
network (LAN) concept (the functional abil.
link many micros together in a data sharing
environment); coup10, with a greater availability-
of synchronous softivare and communications
devices, and the increasing use of commercial
information networks- have contributed to
increased usage of the personal computer;

Assessing the "correct" decision relative to
micro computing acquisition and utilization
often involves determining which firms will
remain viable, entities_in the market over the
hest three to five--yeat.s. Most market analysts
agree that the present "glut" of competition in
the micro/PC industry will soon create, a market
"shake-out`" which will impact a number of high
technology firms. In most cases, IBM, Apple,
DEC, Wang, and Hewlett-Packard are
consistently identified as firms likely to survive
any phake-out and dominate the Marketplace.

Growing demand for more -"user-friendly"
computing technology and information manage-
ment has also enhanced the appeal of micro;
computers; Traditional systems development

el.'s needsprocedures have not kept pace tr
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and( have o to resulted in a high degree of
ictstration.:fee -6:w:-01.:4,tei users Ant while a
varjet of ,inainfralet.pr6duatiVityt4Ols have been
intro ,none hi4 achieVed the. ;revels of -' v
respons ene.ii-,/currently-' available :WI 'some'
glicro/Pa titariagernent analysis and cision-
m eking; tdols;

There is growing enillusiarn. to or the
potential of llical area networks. T es LAN's :
promise easy linkage of micro' c puters a *thus
facilitate the' sharing of dat, among' Various "j
application points. It is only rqugh such 'net- ...,
work sharing that tine Carr vis" ize micro' com-
'puters replacing the functio al capacities of
mainframes running integrate , -data base-orien-
ted systems; Since no one wants to return to the
manual "nightmares1 which existed in the error
correction cycles a batch iystems or.ftheeinac-
duracies or Lack of compatability in separate 'and
independent systems, effectve use of micro
computers must include strlitleg,ries -for "synchro-
nizing" data from oneifurictional area to another;

°I.,

There is considerable software available for
use in th'e micro computing environment, yet a
fair amount of this is being developed by small
"backroom/garage" companies which have only
bout in business a very short time. Typically,

11 11 -anthmo *proven ..
track record for software reliability, maintenance
or functional adequacy; Frequently, the software
cannot be reviewed prior to purchase and calls for
assistance with a "software problem" often go
unanswered.

I : 11 11 : 1

Another major consideration in creating ap-
propriate strategies for micro computing use
relates to the increasing costs of personnel. It is
well documented that the overall costs of data
processing, resulting- from decreasing hardware
costs, is.now at an dnd. This is largely due. to the
rising costs of personnel recruitment end-
retention: Where once computing was centralized
to reduce operational costs; the centralization of
program development and maintenance is now an
important consideration. This is due to increasing
costs of attracting , personnel, the need for
providing appropriate career paths, and the need
for extensive training to keep data processing
skills current.

The widespread use of micros carries large
. hidden' costs; FOr example; costs are incurred

when "key professional. Old managerial employees



are Pay for a week two weeks / or a .month as
they disappear and master their personal
computers." Furthermore, "the. $3;000 ,purchase
price will quickly double as the organization adds
equipment (another diskette reader, a better
printer, more memory) and bilys software--7lots
and lots of software." I

it is important that administrators creating
strategies for micro computing also be aware of
changing technologies. SCT is involved in the
Mainstream of state-of-the-art technology and;
as such; continuously reviews the latest in data
base -technology, program le productivity aidsi
hard are futures, and operating systems trends.

this involvefrient, SCT understands that
a. base technology is a major ingredient bath

Within the micro and mainframe arenas. It is our
projection that the trend or applications soft-
ware driving the computing world will continue.
In 'short; great care should be taken in using

and student record-
vailable . applications software for payroll;

financial applicationsi
kg-eping,' etc: .

Specifically, we anticipate bothlarger micro
and mainf e computers. The projectiOns we
anal,/ze.lead us to 'believe that many computers
Will become obsolete by the converging capacity
'and power ipf tthe rtlicro and the increasing
eapapity and power oT the mainframe. 'SCT'S

fare ny
continue td become more responsive and user.;

data base technology will

see the major data base
suftware-venclOrs-mvestin -signifIcant-dollars
reSeareh to bring ..the database closer to he
user_,..inteerEiting it more thoroughly into
hardware for- increasedeffic,iency..

f- -
A _result of 'these technological ,pcojec-.

tron T recommends:a strategic approach to
Plannino and utilization. Specifically; We recorn7
mend our clients continue to_ use, for the most
part; centralized mainframes for their larger
applications which require integration and inter,
active access. For financial, stUdenti and._ pay7
roll/Personnel sygems, 'wa'recornmend continued..
use of . the data' base and programmer .produc-
tivity ;environment available on the mainframe.
r1aWe.ver, to move toward the future and to
enha)'oe the usability of the data residing on the-
mainfritoie, we recommend users look toward the
integration of micro _computers with 'their main-
frame hast...To facilftate this; SCT has devel--%

oped products which provide a pathway_from the
micro . computer' into the functional data base.
This access; pathway goes well beyond conven-
tidhal packages and; in fact; is integrated, bOth
with the applicatiqn and with the data base
manager resident with the funGtional application.
Most importantly; in the future users will depend
on systems that have been proven in multiple
institutions (for many, years) and have benefited '
from revisions Erna functional enhancements.

The problem pf synchronization -for data con-
currency) is another key aspect of SCT'S
approach: Specifically, what is done by a distri-
buted user should be reflected back in the main
data base as soon as possible so other users have
the same information available to them. When
data gets out of "synch," various functiOnal areas
then look. at different views of reality for the
same data element. The most meaningful answer
today is to use software that emulates. synchron-
ous terminals, -thus allowing a user to look both
like- a "distributed center" and an on-line . user
(with both input and output capabilitieS).

These strategies provide two advantages: 1)
they y-accommodate the faet that mainfraMes are
declining in cost; and 2) the major manufacturers
are providing more and more productivity tools,
thus meeting_ the demand to decrea.se the time
and energy required to develop systems:. These 4*.

are fast 'becoming critical strategies' in light of
the fact thatt computing. is becoming more irriPor-
tent far the nation's productivity.

_ The U.S. wirkforce _is currently estimated at
1)50;000;000; of 'which 65;000;000 are considered

_. "white collar." By 1990.2_it ispredicted there. will
be one work station per telephone for: each white
collar worker. Today; the amount of business
data is doubling every 10 years; while histori.cally
the workforce grows at 1% per year. At that
rate; it follows that in 10 years there will be
twice the amount _of work but only 10% more
people to do it. If, as it has been estimated, it
costs $8.00 to maintain' a line of code and if .the
'average; network by the end of the decade con-
tains 500 terminals; we must eontinue to improve
our productivity and creativity to meet these.
demands. It is clear that if the micro computing
industry meets its projections, sophisticated work
stations will be available for under $1,000" by .the
end of the decade;

,

SCT's strategy is to recognize the) existence
and dominance of both technologies and provide
environments that integrfate the best _capabilities

1 "An 1.Thrnanaged Computer System Can Stop of the mice6 computer with those of the,main.;-
You Dead," Brandt Allen, Harvard Business' frame. .V:1
Review (November, 1982).
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WANG

DBMS FOR THE WANG VS COMPUTER.

BY

.TUCKERBARNHARDT; CINCOM.TilsTEMS
Ntik

The Wang VS computer IS a remarkable machine; but.until recently it hAt
=

been perceived as only an Office automation machine. Bdt,jdr__ thOse_ i_h the

educati-oh -environment:, who alsoneed.a. computer-fOr their data. processing
lieedS,- the VS. now offers a full range of data base management: bols that make
it a:powerfUl and versatile_processor of data_;___ __ -4 -

. At thelOw endi,NS Alliance is an OA DBMS that controls _and integrates

.
word processing; data- processing; audio :processing and networking ontheVS;
It is the tool* provided for handling unstructured data:typical of the oefice

,

automation environment;_. - ,N

PACE (ProfessiOnal ApplicationCreation Environ0(nt), *icti:is scheduled
for general releas'e in June of_ 1984, is the DBMS solutidn geared for:the
traditional usen of theVS who needs and expects ease_-_of;usewhen-faced With*the task of building an application that requt _ddta tentry, ,-ciata

maintehAnce; query and report writing capabilities. PAC is composed of ROMS;

a relational :data_ base .Management system; Application. Builder_;_ a

. non-procedural 'tool for quickly building the simpler,applications in question;

Query and Reportfor_ retrieving and dttplaying_informatioh .control led ,by

;ROMS; VS GraOhitt; fOr 'displaying- data th_graphic form; and Dictionary that
COntrOlSatt the components mentioned. above: .

The high end OMBS' solution geared for theerious 'user Of the VS.it
rOvided by Cincom_ Systems4 Inc. in cooperation. wtth Wangabbratories. For

demanding applications with_ large, dynaMically changing bases of data and

-intensive multi.;_user,activity such as Registrar"_SystemsWang NS. TOTAL
provides the traditional strengths of a__Arue _DBMS by.7:0010jning the full

mainframe functionality_ of Cincom's TOTAL With attiqh1y. interactive;

.
user-friendly interface in_the best Aang tradition. These strengths include
data independence, data non-redundancy; data relatibility;, data securtty_and
recoverability in case of system_failureii environmental Independent-0 and high
performance. : In addition; VS- TOTAL comes with_a_full set of DBA utilitiesjor
monitoring and maintaining TOTAL files. The Interactive Data Base Generation
facility, unique to-VS TOTAL; makes it easy to create and maintain- the
fiestriptions of TOTAL ._data bases eliminating the need'to learn_the'_traditional .=
Data Definition_ Language common to most data base management systems

VS T=AW iS_the_on-line retrieval/report writer that enables _to

extract and .format data maintained in 'TOTAL data 'base files and related DMS

files': Its interPretive; directory-driven operation. and_., vdwfut ytt
easily-uted En-like command sytax_letsiboth- end-users and DP personnel
access data vialy and directly .RetritVed data can also be _saved:_tn a
conventional file for further manipulation by either T-ASK or the VS ftilitiet

such at;NS_REPIORT or VS GRAP_HICS, ..'.. '_
.

Thit DBMS package combantrictpeedresponsivenessand efficiency fOr true
--bribMy ih data management and data retrieval is already being used by over 70 '

org a 'ons around the world including several universities -and colleges.
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Cincom Systems As currently enhancing this,DBMS package for Wang Labs by
adding these additional capabilities:

1) Consolidated/In-Line Directory to control-_ 'and to integrate all

current and future systeM components. ft. will have a passive
dictionary capability,

2) Task Level Recovery which is the most suhisticated recovery/restart
facility possible. is vital for certainlheavily used operational
control systems

3) Index Support which will enable users to Wild indexe5 against TOTAL
files-to facyitate generic, partial and multi-key searches.

4) VS_MANTIS a_true 4th generation'appliCation development toot, Whith
Will enable. Wang_usens to quickly build complex, on-line application
systems for use on the VS or on a production IBM mainframe that has
IBM Mantis running:

With one additional component, Logical User:View; to be added in the net
development phaje, Cincom Systems DBMS Solution Package for the Wang VS will
be the next generation of integrated data base technology_providing its'users
with complete system integration, data structure independence,. in-line
directory control providing_ true distribifted data base processing across a mix
of hardware lines, standard file support for all DBMS tools and most
importantly a clear growth path to new hardware and software technology.

4
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SUITE EXHIBITS

/ D.37

CAUSE 8_ eluded a number of Suite Exhibits set up by compapies to display and /or demOnstrate products.

'File ph os on these two pages were taken in the suites during the Vendor Hospitality evening.
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-BUSINESS
AND PLEASURE

Ideas are exchanged as readily during breaks between sessions as they are at

formal track presentations. An important part of the Conference experience

are the social gatheringsthose that are scheduled as official Conference
activities as well as those that occur spontaneously as new friendships are

formed and old acquaintances renewed.
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REGISTRATIO ECEPTION

phi I

1

Special thanki to Digital Equipment Corporation (DEC) an4 Electronic Data Systems Corporation (EDS)for that sponsorship of the
CAUSE 83 Registration Reception.
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Special thanks to Digital Equipment Coporation (DEO Integral Systeins;Incc,rporated (7S1); and Steti Groqo Webj f
sponsorship of refreshment bream DEC also provided coffee mugs to all santrer*. , 'commemorating CAUSE 8.3.
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SAN FRANCISCO SCENE"

;
5

.
re.

r.

'

-spewat Mantis for thetr sponsorshtp of "A 'San Frandsco Seene" to: Digital EauOment Corporation (DEC); 18411 Corporation; Peat,-
Mqrwick, Mitchell & Co.; and Systems & Computer Technology Corporation (SC?').
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Happy Birthday, Jim!
Presiding Strom celebrated a tan dittark birthday with a landslide attendance of 500 uests.
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