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ABSTRACT

) Columbia Umversny has embarked on a ma;br program ‘to dlstrubete its central admmlstratave
' ﬁ data processing to its various schools and departments. DAMIS will link; every department .

and school via mlcrocompufers terminals, and/or mini computers “to the central

admnmstratwe computers Departments and schools will have the capablllty to enter; track;
control and report admlrustratlve mformatlon that is relevant tcs therr specmc needs DAMIS

Umversuty admlmstratnve data bases will satnsfy the ma;oruty of their admmnstratlve
information needs in an on-line anvironmant

‘L S~
‘ \\/ A ’ - ' _ :J : Y
. _ ?
v Paper presented at the - - . ‘
. CAUSE National Corfererce. '

(San Francisco, CA,; Dect 11- Y4; 1983)
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1. OVERVIEW

: Golumbia L.lniverSity is a complex organuzation for many reasons. First of all, Colunqbia has -

several campuses with 25 schools and over 200 academic and admunistratuve departments o B

Coliimbia has a population of over 30, OOO students and employees. Thus, Columbia IS not

',unlike other ma)or “teaching/research. institutions' and not - unlke major commercual
organ?zations. Complexmes arise not from spec|f|c teaching research and admlmstratlve
functions, ‘but arise from the interrelationships of these functions. For example, Columbia
iﬁé&?ﬁé?éié; a number of administrative processes and procedures. One example is that
the registration process is a centralized function, whereas admission procedures vary from

v

school to school. = R : : ;

e, vendor supphed systems to offset many of its proBlems Two ‘such system
é installations werg the Financ:ial Accountlng System (FAS) to provide the Universl;y wnth a-“

basic accounting - system and the Stiident Records System (SRS} Despute the benefits

reaped by the departments and schools; much of ‘the information provsded by these
packaged systems, after four years of installatlon are SN accorate

not tlmely nor accurate -

computerizing their financial records In addition the problems of " timely -ahd accirate

information by University' systems has. prompted departments to extend their manual data
processing (and automated record—keeping systems in some cases) to thesé areas. -

Flelsad~I keepung whether manuaI or computerized represents a duplication of ef’fort for
data entry -— once to the department's system and again to the University's main core

1 system Although this procedure is a burden and an expense to the University, the .
departments maintain that it is necessary for timely and "accurate information  These Lo
systems create as many problems as they try to solve.” For éxample, the manual systems - '; :

do not provide reporting capabilities such as "how much money was spent with vendor X" .

’;Thls mformation is avallable but sgarchung the records manually IS too tlme consuming
This is.also trie for departmental compluterized systems One such system, for example,
requsres 40 hours of uninterrupted machine " time to print monthly reports, making easy :

access to data vnrtually non—exnstent .
Buring the eariy part of 1982 an extensuve survey was conducted at tamont Doherty - ;
Geological Observatory lone of our research facilities located - in Palisades, New York} '
where there is a computerized local record— keepung system The Lamont system does ‘not
satisfy Iocal nesds for two reasons a) it is - cumbersome to use and takes a longerd‘than
'des:red cycle to provide the requnred |nformat|on, and b] it does not interface or reconcile

’ » 3
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through FAS. The study outhnes the strengths And weakndsses -of d.amont's systd m. The

'self—suffucnency Similar results: were obtained from dlscussmns with departments at .the
College of Physnc:ans and Surgechs which had automated record keeping systems s

strengthsv are; accessibility, convenience, tesporisiveness, flexibility, seff-reliance, -and -
‘relevance and: 'the weaknesses arae: reliability, Eapacnty penetration 1ntegrnty» mtegrutlon and'

From the Lamont study we ldentlfied key benefits that resulted ‘from local record- keepangv

systems It was concluded that if the local record— keeping system had been desngned as

S~ an off—shoot" (or integrated with the core ‘systems) many of the problems with the Iocal
.. systems and thelr relationship to the core systems could have been avoided.' The study
. ' .. was complsted in Juhe 1982, and soon thereafter the concept of Distributed Administratlve
*  Management Irnformation Systems DAMIS) was forrpulated . - -
) ; 1.2 Developlng a Giobal Strategy _ .- 1. "

admlmstratlve systems capability into the 1990's. Essentlally we have a three-faid strategy:

1. Contlnue upqradn g Columbi core  systems: ’ However, the

enhancement process would bé an on-line, data base management system, re rt

generator environment Essentlally a program is in place to rebuild eur: syse
7'ut|l|zmg data base technology The key University data bases quI be the

g

- Human Resources Informatnon Data Base ' <

- Student Information Data Base; Co g

Financial Information Data Base .

"= Aldmni Information Data Base ‘ .
Facilities Management Data Base ‘ .

Heaith Scuences Management Informatnon Da‘{a Base

tlbrary Data Base (academic and administrative}

-« v rl

Other data bases wnll inciude Student Services, Public lnformatnon Housing. Materials

" Eontrol; and Ihvestment U 1{ - : J

administrat wnications, and

2. .Continue upgrading our administrative computer * hardwar

Before 'DAMIS could be implemented, we had tc devise a g’i'ob'it éoglutioh’:for creating an

- operatlng system software capability: To that%egd, 4 e. are proceeding with a number
< _ of activities upgrade our hardware; atilities, of ating systems' software, and data’

- ‘base management system software:

) Manag’ement Informatnon Syitem) ‘\. ‘ .
2. v . R - : B

: . 5 ‘
3y
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. 2 IMPLEMENTING THE STRATEGY

- ADMINISTRATIVE SYSTEMS

t e

’ '

BBSIC(ZW the Center for Computing "Activities (CUCCA)-Admmlstratnve Data Processlng |ADP)
mpting to satisfy the administritive requirements of specific users, and, to build a set

is_at ers. and, to

. and schools. : LS «
, :‘ ';21 Humnn Resourcas informifiaﬁ 8ystems. . R Do .
R " 211 The Past o , - . o ¥
S = In 1977-78, the Personnel Informaxbm System .(PIS) was mplemented\: provide the
RN ,Unuversuty with fundamental data of personnel information “on aIJ Columbia~employees

L " (axcept casuals) - o 3 .

"R 1980-81:- the Effort Reporting System was developedgnd iﬁiﬁiemented ‘and

subsequently |ncorporated in the new Labor Dustrlbutlon System L
P ;J

,,,,,,,,,,

XY
[

programmed and m’blemented R D g

K

—_—J'n" 1982-83, _the new Labor Dusmbutuon System~ wais developed to" overcome

s numerous problems that were never resolved by the |nstallat|on of the MSA Payroll ‘

System and the Financial Accountnng System (FAS) ; . ;

- In 1982 -83, a new Benefits Informatlon System (BIS) was planned and desugned

Installation wil begin in early 191 . 7 2 ‘

v

A new Appiiéant tFlow System
Jarmry 1984 to track ;ob appllcants )

. . o e
212 The Present and Future ’ s <N

The . _key element regarding HRIS is redesngn and integrauon To ‘that end; the folloying

actnvutues-wnll take’ pIace ' - . ! _

- A new BIS will \oe |mplemented and lntegrated 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
< \v' y be lntegrated and the data base will be ]unked to the IBM Iylass Storage System

SS) so that datj accumulated duoring a ten—year period may be easily accessible.

¥ of integrated’ systems that are. respor)suve onhne.. and considers the needs of departments’

as been programmed and will be implemented “in’



2.2 Finaricial Systems = - ‘ .

2.21 The Past . v L . :

In early 1980, the Financial Accounting System {FAS) was de:ﬂgned and programmed for the
Controlier's fontSe by lnformatlon Associates Incorporated (AN, and was installed under the

auspices of _Peat, Marwick, -and Matchell ‘The system;--which went live in duly 1980; -was

intended to” solve the finanaial accountlng -problems of the Unlversny schools and.
departments Although FAS is reasonably sound, it still does not fully address -local needs
of the schooIs and departments Also during that time, a new 1Al Accounts Payable System

and departments Addmonally FAS was deficient in the area of Fnducnary Accountlng and
Governmental Historical Reportlng

- Ma;or modlflcatlons Wweré made to FAS in the area of data base and reporting;

4

|nclud|ng development of new detall and summary reports.

- A new Fiduciary System was |nstalled to cost out .payments from the investment

_ OffICE \w _
' = 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

progress on all applications for projects and grants; including deinopment of the
budgets and tracking of personnel on the projects. It was recently interfaced to

FAS to mput budgets d|rectly The system also has several major subsystems;

Subsystem .

- In 1981, a Space Management Inventory System INSITE 1) was |nstaIIed to track
space and inventory for comphanca with new government A-21) regulatlons ThIS

. system tracks and desngnates all of Columbia's usable space for functlonal usage by
departments and schools: Addltlonally the system tracks all inventory of equlpment
that falls under A-21 classification. : 4 -

- In late 1982, a new.Purchasing System (calied CAPS) was designed by CUCCA's ADP.

It will be on-line. andieipected to bé operatlonal by early 1984 This system wnII-

Le] eratlon‘ . _
P ' v v
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2.2:2 The Presentyand Futre ™ . - L o

o " The key elements of the R;nancml Systems will be to upgrade, rédesigh and Ihtegrite
Essentially, the following actnv‘\tles will take place;

-

: - T—AS will be extended to the schools and department via on-line.

v ) - A new mtegrated Purchasing/Acc}unt-s Payable System (APS) will be deveioped which

is totally on-line linked. to a DBWS 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. -

2.3 Student Information Systems .

1 The Past . : o .
The oldest of the student core systems is the Student Loan System (StS) which was

signed by Informatnon Associates (IAl) and |nstalled in 18977, It gives the Umversxty
i
ablllty to record both Government and Unuversnty student loans. This system

= in 1979, the Univer sity |mplemented the IAl Billing and Receivable System (BRS) This
system coordinates charges, payments, and credlts from all departments interacting
w:th a students financial record. Monthly bills are- produced which refiect interest

- I 1981, a Holds Sib- system was installed to prowde information to , the Reglstrar.

regardlng students whose, accounts were not current |n their payment to various
areas such as the Bookstore, the lerarnes, and the Bursar's Office (Student Loans,
Billing and Receivables, etc) Al$o, holds implemented by deans or the Registrar are
recorded in this system The process of withholding g’rades’, transcripts of records,
 and diplomas has been improved by this system. o
-~ A new Student” Records 'System (SRS), also designed and modi?ied by Al - was
'instaiiéd in :Januiy 1982 The features of thlS system |nclude the‘recordmg of

and Teachers College), and the Holds Sub-system; but passes studegt informatuon to
the individual school's student record system In addmon data is provided to sat:sfy

government reporting. mcludlng Federal Certification:

‘-~ As a result, the reports gave a -more me

’lngful represe)ntatlon of data :

5 ’ N

- e’
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' . - Ih Jangary of 1983, On-line lhqunry to the Student Records System (SRSIS) wash

developed for the Office of the Reglstrar

particular _ schools; ie. Columbia Gollege and the School .of Englneering

lunderﬁraduatel Usnng the systems of these schools as models the School of

2.3.2 The Present and Future = -
‘ Durlng 1984-86, it is planned to revamp and redesngn the Student Informatlén systems
xWe enwsuon a completely integrated Student Record System {student records, billing,
Jinancial aid, housmg and dining services) with direct links to the vadrious school Admission

\ : and Financial Aid Systems. The envisioned system will be acce55|ble by staff and students

via on-line terminals and will, in "bank-like” fashion, provide a variety of functions. It is
expected that tha proposed system will replace much of our existing software. We still,

: however contlnue to service the ‘various .schools wnth local admlssions inancial aid; amd
mquury to thi core Student Record System and Bllling data baSes
o,

« .

2.4.1 The Past : <
Alumnl information is avallable prlmarlly from.the core system kmown as Alomni Records
: and Gvft Information System (ARGIS) and is used by“the Office of Unuversuty Development
and Alumni Relations. The system contains a data base with records of over 250.000

-

prospects, of which 165.000° are Columbia  aiumni. Each : prospect record contdins

. biographical; demographlc educational and employment history, and multiple gift mMecords
/ denoting past donations as well as pledges The system was implementad in 1966 and has
undergone many modifications. - The most extensive of modlglcattons occurred in 1979 to

accommodate fdnd—ra:snng for the construction of our East Campus dorrmtory and’
. 1982 83 for the current fund raising Campalgn to raise 5405 milion. Data is used for_
l reports, tistics, labels, pledges, and telefunds. In 1982, the system was put on- hne to
the Univetty Development Office and several major schools: : '

2.4.2 The Presant and ‘Futura

There. is zzurrently a major renovatnon under way to, enhance ARGIS for bet1:er efflclency in

reporting¥and access of information to improve service. Other enhancements gwll enable

ARGIS

* ' ~ to-. be dlstrlbuted on- lme to schools that are capable of lnputtln"g’ their own

demographlc data and lnqumng into their own data bases

~ to be linked with the Student Record System for recent graduate infort'natlon




[

. 354 ' —_— o .

: mauntenance planning, scheduhng and other relatad functlons

.

¥ will-automate pledée.rprocessmg on- "T _ s ™ L
. . L . C#
We also plan to link ARGIS to a Data Base Management System. A

25 F-cmtias M-n-giment o .

. 251 The Past Lo . : ) . sl - , oo oo

Facllmes Management o 1981 the MIT NSITE System was installed \to keep track of

During the last two  years; j number N?V\ystems were implemented for the Office of
n

-~ floor space and equupment for Physlcal Plant, In 1983, a new Work Order Trackmg

System was installed to track alt” mamtqnance wark orders. This system currently runs
under FOCI _ .

2.5.2 The Present and Future I . . = ,
Currently a plan is belng developed to create a cOmpleter mtegréted Facilities Management

-

Information System for energy management ‘maintenance planmng space planning.

-

BN ? HARDWARE/SOFT RE UPGRADES :

A key aspect to supporting a dnstrlbutgd environment is the pIacement \of an adequate

hardware/software envlronment To that end en lh-depth analysns of the- needs &f
administrative computing was made The followung decisions and plans were devused

= Central admmustratuve hardware will be upgraded from the IBM 3031 and 4341 to

«the IBM 3083 and 4331, in order to increase capaclty by over 50%, and is

‘schediiled - for December 1', 1983, A‘fterwards, the 4341 ll’”ull be upgraded to

either a Model 12 or. 3083 .o i.
- Operating systems-software will be upgraded in 1983:
. VM will be upgraded to VM/SP2-HPOR3

* MVS wit be mstalled on the 3083, replacmg VS1

The COMTEN 3670. whuch is now used for administrative communications; wuil
be , upgraded to a COMTEN 3680 in order to increase our front-end capacity
by 500% and to rn the Systems Network Architecture (SNA) [SNA slated for

%

- installation in_ 19843
, IS T S Aol L
Vo Several mmn—computers -/be intagrated mto the hardware mvwonment

—— i B ~

mcludmg a VAX 750 and an IBM S/38.

~ A microwave tower hgbeen ingtalled. in November 1983 to transmit data between
our Med:cal Center (168th St} and the Main Campus 1116th St} ¥ ~

- As of November 1st, approxnmately twelve PCXT workstations have beq} Ilnked to
the admmustratuve network. and data is belng downIoaded to. these’ PCs as a result

It is e?pected that thrs number vil quadruple i 19823 : :

- -_.. .

. o = 'ﬁ'

-
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- 4. DAMIS STRATEGY

The. concept behind DAMIS is to distribute oantral ndmmlstrntiva data ﬁrocesmng to the

various departments and schools. DAMIS  will, when fully implemented, link- evely

;department and school via personal computers; termlnals and/or m:m computers to centnl"

admirustrative computers. . Academic departments md schools as waell. as admnnustratwe
departments will have the capabtllty to ontor. traok, control and report administrative
mformatlon relative to their spec:al requirements. In addition; DAMIS will p;ovnde local fnlns

at the department and school level and. when combined with Edmlmstrative data bases, will
satnsfy the ma;orlty of their admmnstratnve information rieeds in an on- line enwronment

The system will ) . : . —

- provide local data edntmg as it is entered at the. users iocation to ensure that it is

clean before being passed to the core system. A method of correction wnll be

provnded to ensure that information is error. free; whether the mformgt:on is

released to the co\system or remalns at the front end. : o . {

o

} Unnversnty persoﬁnel for éxammat»on Data will then be released to the cgce system
|f approved <

- have inquiry access to core system and/or file subsets, depending on what: is
appropriate. Access capability, via terminals, will allow users to locate information
about their files immediately. . '

.= allow users. to inquire about ‘their own data A security program forbidding

unauthorized use_ will be implementaed:

,,,,,,,,,,, e T
- have tracking capabllnty which would allow users to compare cumulative and/or

monthiy transactions with monthiy statements. - Reconciliation will be much easier as a

result

- provnde local record- Reepmg that is SpBlelC to the user bt not necessarily to the -

central administration. Dependmg on user needs, it may be appropnate to store

record- keepmg mformatlon on a mainframe or mucro—computer

- prov:de methods of generating reports in user-— specufued formats by the host or

K

now have thh obtammg correct data from, the Core systems. The apparent benefits of

.

DAMIS therefore, will be:"

355
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- reduction in time to research problems;

- more iisiily reconcilable ﬁyﬁiéfﬁﬁ

standard §ystel'ﬁs
" - potentally control expenditares, resulting in reduction “or allmlnatlon of overdraft
" situations, ‘ : |
- réduction 6t‘ 6Véréii processing errors:

-

. local systems for manlpulataén by users. .
5. THE DETAILS OF DAMIS
" The first phase of DAMIS deal? with distributing financial information to departments for
supportnng I'dcél decision—making initially, wa’ts using IBM's XT personal computer (PC) as

.« v

a 1ocal device. but we will be testurig similar appltcatlons using 1BM's System 38 and Digital
: Equlprhent Corp s (DEC) VAX cemputers The PC was chosen because of its- flexabahty and
low cost for testing the DAMIS concept of mputtnng and down-loading University data

]

“ DAMIS s B.Vi&éa into iﬁréé main sections . ,

- department/ﬁchool needs and,_ capnbnhtaes not satisfiad by Umversuty core systems

# - integration _of local  (department/schooll Ccapabilitiés with University core system
capabilities. . : S v

L3N

5.1 Local Depsrtment and School Systems
The local needs are extremely important to users and are the main reason for their
enthusiasm In Phase One. the local system will include 3 basic ‘bookkeeping system for

- Because each of the pilot departments were aymg{for therr own equnpment they: also felt
* * that the P would be helpfal in ther department even if the palot was discontinued . 7 -

>

maintaining Mmediate information on’ the status @f their accounts. Commercially available -

software has been evauated. but we have bben unable to find one that encompasses
o encumbrance acceuntmg and 1s sufficiently large 19* scope to handle the complexzty of a
Yar@e University. Therefore we are deveioping our own

) Mkkeepmg system Will use standard ‘acc0unt|ng procedures but this  is not mtended'

to; repﬂceaahe Umversntys FAS ‘Rather; it: augments FAS with information 1mportant to
. departments but not necessarlly to the Unnversx& in general Transactaens will be keyed
into thg PC to update their local bookkeeping system and also go into a separate filq for

subsequent up-loading to the host systems. A aiser will be able in inqbire rgport; and -
v .

o

‘ “caculate against the Iocal system i ] : .
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* Users are also using commercmlly -auailable saftware for mamtlinmg information locally, le.

LOTUS™ 1-2-3 and Aston-Tatds DBASE Il . 1-2-3 is bsing used when spread-sheet
appllcatnons are needed and DBASE il for data baso applications: These were tfhosen to -

allow users the optnon to modnfy the system for their own requnremants Most are also

Uslng a word ' procassmg package for combunung mformat:on from 1-2-3 into text:.

documents )
5.2 Host Syitims . \ N oY

"The host systems contains lnformatuon that is mvaluable to departments In the past, this

mformatvon has not boen available to ond—users Through' DAMIS we will be allowing users:
to gain access to information concerning the|r own departrnents

s

Phase One of the pilot will allow users to galn ‘access to the on-line FAS wnd Accounts
Payabie (AP) §y§iaﬁi; Although these on-line . systems were previously in. use by the
Controllers Office, ma;or modifications and scteen changes were implemented. A security

system ‘allowing” users te view only their own data was incorporated.

All of the Admnmstratuve Data Process:ng Systems are on IBM -mainframe computers and
are accessed by.3270 tefminals. Access by PCs via asynchronous links, however, is
capable only through a tfrotocol translator mada By DATASTREAM Ihe  Wa  wili

protocol translator made by DATASTREAM, Ihc. We . will be
upgrading to ‘hn IBM SeriesV1 computer. S :

-

= 13

5.3 lhtegratad Systems , ‘ o .

integrating local with host systams is the most challenglng area and an area where, major =

5aVings- can be achieved, Inform-tnon float, ie, the time it takes for information to pass

from one area to the next through the approval chain;, can. be greatly decreased an the

accwacy of data impr0ved with on- Inne systems. Data available on the' host system could E&

.
4
¥

be manlpulated by PCs usmg available” sOftware ,already on the market This should al_lowg‘

users to_ design specnallzed reports not avallable through host systems and not to iﬁ-}baéi}q-
the hosts |

As mennoned prevnously the Iocal bookkeep-ng system wull contam a file for up~ loadang
the Controller's Office to review information and approve transactions for i;iﬁaitﬁg F
Transactions that are not approved wili be so noted and left in the Queue for appre

into the host system. In fact, data will go into a queue file on the host which will alzw :

. action by the user Users will only be able to view their own transact:ons in the qu""",

e, transactions of other users will be invisible. co-

S.
Transferring data from the host computer to the PC will be possible, as weli as formatting-
for appropruate software packages (1-2-3 and DBASE 1 For the pilot, the selectlon will

be. made at” the host by acc0unt number with a- pre—defmed set of data -elements.

:However we are evaluating a common’ user .interface that will reside on the PC and aliow

one standard interface. This mterface will make the :necessary transla‘tuon for obtammg .
vnformatnon from different systems . _ ' . :
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chosen because it is the least egpensnve way for communlcatlons at Columbia A program
eveloped at CUCCA called KERMIT wnll assure data untegrlty Because of the dlstance

' |s belng used between the Medical Genter and the Main Campus. :

The ?aiiamag advantages to integrating the Systems will thus be achieved:
- distributed equipment will off-load host cycles;
- ‘users hélp will fund cost of distribtjted Eomptjiers‘
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lh order tb make ‘th'E system 'easy fb'r thé or;casio’n’al user Gf Cﬁmputéf systems W"e:

designed a menu (for use on the IBM PC) which will automatically be displayed once the

oser starts. the system. The menu is mnemonically driven and the use of special keys is-

not needed This allows the system to be transported to different PC's wnthout major

modifications. A menu bypass system allows an experienced user to navigate through the
system with few menus = A securlty system allows only valid DAMIS users access to the

DAMlS programs and files and non- DAMlS users can access to oOther (non= DAMIS) program

and files.

uixivils is the flrst 'p'r'o'je'ct at éolumbia whéré Eés are being pléCéd on managers;'aesks

and how they interact with host systems To do this; a training curr|cu|um was
|mpIemented Though PCs are not easy at first, many managers have folnd that they were

not |mposs|ble to learn. 'The Office Automation Group of CUCCA has found that the best

way for teaching the uses of the PC was to have stodents use a computer based
instruction (CBIl course (uslng selected software packages) “after they have attended an

overview class: The overview classes last approximately two hours and teach the basic

concepts of the operating system or the software packagels). The €B! should encourage
students to practlce what they are taught as the course proceeds

After Phase | of DAMIS is complete, the project will be analyzed and, if necessary,
fédifébféd It is éibECféd" that the: pilot project Wi” ijfb\ildé us with needed information to

provnde an obJectlve assessment. of the pro;ect direction. At this poant there are still many
questions : and a varlety of potentlal solutnons chever untit we foIIow through with a

pilot, we will not-be in a position to accurately determine which' solution is best_ It should.

be noted that this project will not only change automation aspects but may change basic
operatmg procedures at the department level, the |nteract|on between cenfral: administration
and departments, and the central administration level.

.

.



Aruitex: provided by Eric

o
ERIC




