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foreword

The development of interinstitutional cooperation through computer
networking has long been a goal of EDUCOM. With the technology
available today, those purposes and goals for EDUCOM which were
outlined in the book. FRUNET, in 1967 are capable of being achieved.
Progress toward their achievement is being made and the (ruits of real
cooperation appear attainable once orgunizational and palitical barriers
can be overcome,

The Fall 1972 Council Meeting and Conterence. the fifth in u series of
conferences focusing on computer networking for higher education.
evidenced u striking consensus among computer users in higher education
that the technology for computer networking is in hand. Representatives
of various disciplines including chemistry, linguistics. economics and social
sciences vited many specific examples of applications of compulting in
their disciplines which were available 10 be shuared. expressed confidence
that the technology which would permit sharing was also available and
described a few cuses in which sharing was already taking place. The
obstacles which most speakers foresaw to widespread sharing of computer
esources in uall disciplines were primarily organizational, political and
economic.

Over 250 persons attended the three-day conference which was held
at the Chrysler Center for Continuing Engineering Education on ihe
campus of the University of Michigan in Ann Arbor, Michigan. The
Michigan Interuniversity Committee on Information Systems (MICIS),
which has sponsored the development of the MERIT network. acted as
host for the meeting. The conference followed the format developed in
recent EDUCOM meetings of plenary sessions alternating with small group
discussions. :

The major speech .at the banquet held in conjunction with the
conference provided a change of pace for conferces. Dr. Edwin B. Parker,
Professor of Communications at Stanford University, spoke on “Social
Information: The Technology, The Need and the Challenge.” He outlined
his view of the possible and the probable futures for cable television,
especially as related to higher education and challenged organizations like
EDUCOM to help make possible the level of expenditure which will be
necessary to move our society to the kind of education system which can
be provided by means of cable television.

Panel presentations and speeches given during the conference have
been edited by the speakers and are collecied in the following pages.
Summaries of the group discussions were drafted by a recorder in each

group and have been edited for publicafion by the group chairman.

—
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Further informas 2 concerning any of ihe systems or  suggestions
described by speakers cun best be obtained by writing directly to the
author of the presentation, Names and addresses ot all conterence’
participants are listed in the back ot this volume. '
Many thanks are due to the Program Chairman, Tom Kurniz, and the

members of his program committee for the exceilent program which they

developed. A great deal of credit for the success of the conference isalse

due to each participant in the plenary sessions and the workshops,

Heneyv Chaneey

[
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introduction

As the higher education community moves toward a posture of closer
cooperation, many discipline groups - logical networks - have come into
heing, The EDUCOM 1972 Fall Council Meeting presented as examoles
several of these interinstitutional groups. Tt is asserted that such groups,
acting in coneert, can justity some sort ol network utility connecting not
only the institutions they represent but also most of the others as well.

The conference was organized abour several punel presentations on
current  networking  activities in osix  disciplinary  aeas and on the
stte-ot=the-art in networking and data bases. These presentiations dre
collected in the following pages. Peter Lybos outlines specilic e exanmples ot
the use of networks in chemistry: o ferge data bank with complex
muodecular structures, accessed by remote  terminals, with g tliree-
dimensional  image  capability: o collection of  programs caretully
construcled for generul use permitting quantum/chemical calculations
from remote terminals backed up by hot phone counseling: and a small
college remote job entry station with graphics augmentation accessing a
large-scule computer, Walter Sedelow, discussing networking activities
related to languages and humanities, describes the Ce/NCoReL Stady. He
conventrates on some of the conclusions emerging from the exploration of
180 ut l}«'pt.s ul l.muuag: u:smn,l] whqu mtht b; mvulued in

o very wul; r
ire undéru ay o serve the Lippm;nmil ,1}* 40,,(]()[] pmlcssmnai m,um}mlsts
in the United States are outlined by Sanford Berg. Most of these activities
are presently based in a variety of scientific societies, research institutes,
government ageneies and universities. Dr. Berg notes especially the lack of
coordinating mechanisms for the independent efforts. Frederick Kilg gour
deseribes various online computer applications for libraries: M I:DL.[,,
remote subject retrieval system based at the National Library of Medicine:
Basis-70 operated by the Battelle Memorial Institute: and internal hbrdry
online applications for acquisitions, cataloging and circulation at the New
England Library Information Network, Stanford University, The Ohio
State University, and the Ohio College Library Center. The uses of
computing in museums and related disciplines are summarized by Robert
Chenhall and related to the existing museum data bank systems. He notes
the necessity tor current efforts in muscum data bank systemns to maintain
a structuial similarity in order to eventually develop regional and national
networks of catalogs. Jumes Davis. discussing the use of computer

3
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survey data which might be ameliorated through the use ol netwaorking,

Four presentations address from  difterent points of  view  the
state-of-theart  in netwaork  development and  data bases. K. Leon
Montgomery  identifies and examines the current wrends in muchine-
readable data bases. 2. Don Aulenkamp describes National Scienve
Foundation activities within the National Science Computer Network
initiative as they relate to the development of the resouce sharing potential
of such g network. Bertram Herzog gives an overview oi the MERIT
Computer Network project. explaining the oviginal goals, technical design
objectives and the organization ol the project. Bulaneing individual
institutional use over the network, as well as providing user support, are
two of the primary concerns of the project at this time. Edward Weiss
outlines the new aims and policies of the Office of Science Information
Service of the Nutional Science Foundation which relate to the interests
and needs of the university communily,

In the workshops™ summaries and the tollowing panel session,
questions concerning the method of vrganizing interinstitutional computer
communications are addressed. What Kind of network organization makes
sense for each group or discipline: national networks or regional networks?
National eenters or local centers? What kinds of computing technology are

networking in the social sciences, outlines some problems taced in utilizing

camputing power. large active files, large static files, programs and
software, interactive time-sharing., graphic terminals. character terminals,
communications? What kinds of support patterns are needed for each
group or discipline in order to utilize computer communications networks:
foundation grants, government subsidies, or institutional budgets? What
are the advantages and disadvaniages of cach form of support for each
group or discipline?

A demonstration of MERIT Network capabilities and discussions of
related topics were conducted concurtently with the workshops focusing

of support for faculty using computer applications in instruction and
procedures and experiences in contracting with vendors of computer
resources.

Members of the panel, “Networks and Compuier Centers:
financing computer center operation in the context of a computer
network. Problems faced by the individual computer center director in a
network situation are the primary foci of these presentations.

Ir an address which was presented at the banquet during the
conference, Edwin Parker challenges the conference participants to work
for the utilization of television for education and outlines the kind of
applications which might be possible if sufficient support were available.

The Fall 1972 Council Meeting and Conference provided an
opportunity for faculty already organized in disciplinary groups and
working through computer communications nétworks to bring representa-
tives from other institutions into these working groups For groups and

4
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disciplines which had not ver utilized neiworks, the conference provided
an opportunity to learn of computer applications which might be available
to them through a network and to develop working relationships in order
to take advantage of these applications,

AL of the speskers, workshop chairmen, and panel members at the
conference contributed much time and effort 1o the program, Without
their contributions, the level of discussion and wealth of informution
availuble at the conference and included in this volime, would not have

been pussible,

Thevnas Kuriz
Program Chairman

i
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Networks and Disciplines:
A Point of View

Thomas Kurtz, Director Kiewit Computation Center

Diartmouth College

This organization, EDUCOM. had its origins in 1965, when 2 group of
administrators in higher education had the vision to perceive that these
institutions could better serve their purposes through cooperation and
intercommunication than by going it entirely on their own. The major
manifestation of their vision wus the Boulder, Colorado study of 1966,
This study. published in book form under the title EDUNET, explored in
some detail the ways in which institutions could benefit from networking,
and the ways in which networking could be technically achieved,

It was not in the cards for a physical network 10 come into being at
that time. The actual use of communications to conneet computers was
rare and most of the now standard. time-sharing systems were in their
infancy. The vast majority of the higher education “public™ had no more
than a vague notion of the concepts of compulting, communications,
networking. and time-sharing. It was. therefore, not ciasy Lo convinee this
public that networking had any role at all 1o play in their lives.

Although s national network was not in the cards in 1966, EDUCOM
pursued its fundamental goal to improve communication between
universities. lts activides in this direction have been vigorous and varied:
seminars and national meetings, studying the role of computiing in
libraries. especially medical libraries, exploring one form of program
exchange (EIN), representing the computer point of view in the hearings
for the copyright law and many others. All of these activities are legitimate
and easily justifiable. But, the national network does not yvet exist. The
question is - “Why not?” Although there are no headlines or fireworks to
distinguish this particular Council Meeting, it is my belief” that future
historians of such mutters will regard 1972 as the crucial turning-puint
year in the development of interinstitutional cooperation through
networking. We should, theretore, examine some of the reasons why
networking has proceeded so slowly in the past, and why I think that the
puce will now aceeleriate noticeably.

We often hear that higher education is a “marketplace of ideas.”
Whether or not this is a good deseription, the marketplace model is useful
for understanding our present concern, The two important ingredients in
any niarketplace situation are supply and demand. If there is some service
that iz generally available ar some price, its success will depend on whether

or not the community perceives using thut service s being more useful

than the alternative of not using the service, Conversely, il there is a
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perceivable demand fof some form of service, then providers of such
service will spring up. Many drgue that the situation with networking is
similar 1o the chicken-and-egg dilerama, that is, which comes first. As with
the c¢hicken-and-egg situation. | believe the only relevant answer that
periains to networking is: both. The fact is that there are both a demand
and a supply for networking at the present time, albeit the demands and
supplies are varied und diffuse. are sometimes difticult to identify, and are
hard to bring together with the supply in the marketplace. While | believe
the marketplace model is a useful aid to our understanding, it is unlikely
that a conventional commercial marketplace can operate in this case. Large
subsidies are needed. much experimentation needs to be done, and the
capital costs are very high in terms of money. time, and institutional
commitiment.

The e¢lusive national network that was conceived six years ago no
longer seems as elusive, The ARPANET, as well as several commercial nets,
clearly demonstrates the feasibility of largescale national (and
international) networks. Local and intrastate networks in many forms
exist. The crucial matter that we face in 1972 is bringing together to
produce a sale in the marketplace the many demands for networking that
already exist, and the many sources of supply of networking that are
coming into being,

The proceedings of the 1966 Boulder study ave recorded in EDUNET.
This book identities. three components (slightly paraphrased) to be
considered: :

.
L]
[ ]
The first obviously represents the deniand, the second relates to the

supply, and the third is an essential part of the marketplace mechanism,

Although the third component is the most difficult to solve, and
should perhaps receive the greatest attention, we simply note that
EDUCOM ecxists and that we are here at this conference. Progress is being
made. Further progress should occur as a result of the General Working
Seminars to be conducted by EDUCOM in the next three months.

Past and future EDUCOM conferences will be devated to a discussion
of the supply of network facilities. Indeed, on the program for this
meeting, we will hear about one such facility in Michigan, the MERIT
Network. But, [ claim that the supply component is the easy one, and will
say no more about that.

Finally, we come to the demand component in the marketplace of
neiworking. If we were willing to be simiple-minded, we might identify the
major (not necessarily exclusive or exhaustive) types of application: ETV,
CAl, and digital services and information. There has not yet been

physical networking, so we will not discuss that. CAl, especially massive
CAl, is not operational. Even at its best, it is still experimental, We now
consider the area of digital (or machine-readable) information and services,

and the orgaiizational structures that are already using such information —

10
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the various disciplinary groups or logical nenworks that already exist. |
believe that too little attention has been paid to this particular demand
component in the marketplace of networking. This conference gives us an
oppurtunity to look more carefully at the individual and independent
demands for networking, and 1o explore whether or not. in aggregale, they
achieve the critical mass needed to justify a network utility, The backbone
of the program for these two days will be the examination of six example
disciplines that exist in the higher education community. to determine or
to estimate the extent to which they are already involved with networking,
and to project into the future how they might benefit from an expanded

network supply, o
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wchemistry: some characte

Networkir ng and Chemistry

Peter Lykos, Office of Computing Activities
National Science Foundation

Computer networking'is a complex subject with technical, political,
and cost-accounting dimensions. If it is going to have an effect on
chemistry over the next five-to-ten yeurs, leadership will have to come
from the chemistry research community working closely with computer
scientists and engineers. In the following pages three components are
developed which bear on ;:umpuler and computer network use in
¢s of chemistry as they bear on computer
utilization by chemists: s ﬂ(pSQE of four complementary projects involving
computers., réseur;h in el lstry and elements which are potentially
network components: and i fook into the crystal ball.

CHEMISTRY
Chemistry is an experimental science based on the laws ot physics,
using the language of mathemuatics,

and addressing the properties of
+ those important to the lite process, The information
processing machine augments the doing of chemistry, in all ol its
dimensions, in a natural way.® Research in chemistry is based on:
measure i’nEﬁI'% of pllvsiciji prz‘)pertia' ddlii r’eduulimi ifuﬂsﬁarmal' . :md

piqys Hl b sic and L.DﬂlpthEﬂSlVi suppmlmg lDIE‘ in LhL[‘ﬁlh[i’y tht‘(}Ll}:,h
several types ol applications:

®  Real time data iogging and experiment control
e Simulmion and modeling

& Synthesis planning

®  Analysis

e  Information storage and retrieval .

&  Anaid o pedagogy

Although chemistry is a large and widespread profession, it is served
by a single professional society. Approximately 200,000 professionals are
currently working at chemistry while another 100,000 have reccived basic
troining in chemistry ai the undergraduate level as part of their preparation
for engineering, medicine, and other fields. Approximately 100,000
chiemists are members of the American Chemical Society. The ACS has a
long history of effective service. In addition to journal publication and
meetings which are local. regional, and national in scope, the society has a
substantial and modern program in continuing education. The ACS
employs many channpels of*communication, a wide variety of supporting
services, and generally provides a coliesiveness due in part to a general,

l'!
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common, and graphic language of molecidar strueture and progperries, The
ACS Division of Chemical Education is concerned with the quality and
content of chemical education.® There are 452 ACS aceredited B.S,
programs in chemistry and a similar number of non-acerediied B.S,
programs. These programs average about nine B.S. degrees awirded per
school per year. The small number per class makes it possible to rouinely
thelude research in chemisuy as part of the tndergraduate training in
chemistry. Recently that Division formed a3 new standing committee
concerned with the computer and chemicul education.

Chemicul and allied products have a large Impact on our economy.,
There is a lurge well-defined industry identified with chemistry. Sales of
busic chemicals, drugs. refined petroleum. rubber and related plastics
products. primary metals, stone, clay, glass, paper and allied products,
amounted to 5284 billion in 1971. Twenwy percent of the national income
is related to chemistry. _

The chemistry profession can be described as a cottage industry,
Except for chemical engineers, chemists typically work un a small scale.
Individual researchers work with a few associated stait. In this regard,
chemists are quite unlike their colicagues in Physics, who work
cooperatively on large projects such as particle uccelerators and as ronomy
observatories. Only in recent times. with time-gharing services and the
massive wave of inexpcnsive, powerful mini-compuiers which the
individual chemistry researcher can afford, have we seen widespread use
and awareness of the computer in chemistry, There is presently no
chemistry counterpart to the National Accelerator Luboratory at Batavia
or the Very Large Array Radio Telescope under construction in New
Mexico. However, a thrust toward a National Center for Computational
Chemistry (NCCC) is gathering momentum. In eurly 1973 an NAS Report
will be published which will outline the results of NCCC Feusibility Study.
If the NCCC is established according to the recommendations of the
feasibility study, its costs will be only 1/5 that of the Nutional Accelerator
Laboratory.

One of the oidest and most unique resources available to chemisty
could be even more fully utilized in the context of a computer netwaork,
Chemical Abstracts Service, a division of the ACS, operates the most
comprehensive and largest computer-based abstructing and indexing
system in science. CAS supports not only chemistry but, to a significant
extent, the disciplines of Physics and Biology as*well. The CAS operation
is a model illustrating the smooth and orderly transition from a
paper docunient based literature system 1o a computer based system with
distribution taking place through regional information distribution
systems. The widespread use of Chemical Abstracts Service is due in part
lo the common graphic language of molecular structure shared by all
chemists.

FOUR COMPLEMENTARY PROJECTS INVOLVING CHEMISTRY
RESEARCH AND COMPUTERS '

As a demonstration of the *“‘state-of-the-urt™ in caompuier resource
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sharing among research chemists, the following are presented.

A first example is the University of Kansas Chemical Physics Tri-Level
Computer Network., At KU there are a number of physicists and chemists
who share a building dedicated to chemical and physical research. Most of
the research is experimental and heavily instrumented including dedicated
mini-compuiers. Some of the research is theoretical making substantial use
of large-scale computing resources. Professors Gilles and Culvahouse have
designed and are implementing the Computer Network at KU as an
alternative to the development by individual researchers of under-utilized
computer centers built around mini-computers. Auxiliary equipment such
as additional core memory or dispiay devices broaden the capability of
individual basic systems but frequently cost more than the original
mini-computer and are used only a fraction of the time.

The hierarchical system at KU supports laboratory automation with
computational services at three levels:

i. A dedicated mini-computer and appertances necessary are

provided to particular experiments in each laboratory. '

2. A nodal or hub computer physmdl]y located in the same building

is intertaced-to the dedicated mini-computers and to the central

campus large computer. Attached to that hub computer is a

comprehensive set of peripheral input/output devices, auxiliary

storage equipment, and a graphics capability to support local
- massaging of results of large-scale remote computing.

3. The ceniral campus computer provides large-scale remote

computing services. '

Many difficulties of computer networking are illustrated by the
cooperation and coordination between different researchers sharing the
same facility on a scale intermediate between a single laboratory and the
campus-wide computer center.

All the problems of risource sharing are present and perforce need to
be addressed mclgrjmg management and cost allocation. However, as the
user conununity here is more homogeneous than that using the campus
computer, cooperation and coordination should be less of a pmblem The
success of this hierarchical computing systemn for laboratory automation
will provide a useful model for hierarchical computing in other areas such
as the hierarchical svstem supportive to classroom computer usz which was
described in two previous EDUCOM publications.*

A second example of resource sharing through remote use is a project
which is making quantum chemical programs available from the University
of Utah. For many years, Indiana University has operated a Quantum
Chemlslry Fmgr’am E*ﬁ:hangg (QCZF‘E) In addltmn ttj servmg as a

QCPE also pubhshes a newsletter and bullatln apprlsmg its membershlp Df
tlle QCF‘E pmgram r:cmtem and sctlulty, ﬂﬂd @f mhzr rel&vaﬂt mf‘mnmtmn

14
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Figure 1

of the University of Utah has undertaken the task of going beyond the
services offered by QCPE by identifying those quantum chemistry
computer-based methods which appear to be of greatest interest and
utility to those who wish to apply quantum chemical methods, He is doing
a careful job of designing and implementing corresponding algorithms such
that the methods are accurate over the entire range of input parameters,
contain a comprehensive set of alarms and diagnosties, and are-
transferrable over a reasonable variety of computer systems.

Since the Umversity of Utah is a node on the ARPANET, the
programs are tested on a variety of computer systems accessible via the
ARPANET. In addition, a graphics terminal at the University of Utah is
used to demonstrate the more powerful display option of the programs.
Cooperating chemists desirous of using such programs may also access the
Utah UNIVAC 1108 on a dial-up basis from TTY's. A telephone-accessible
consultant at Utah is available to assist remote users at all times, Since
Professor Harris has played a key role in the evolution of the National
Center for Computational Chemistry (NCCC), the experience gained in his’

L
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“large-scale scientific computer,

project will bear on the desian and implementation of the NCCC

A l!md example of resottree sharing in chemistry research involves the
Brookhaven National Laboratory, Texas A & M University. and the
Institute t"ur Cancer Research in Philadelphia. Dr. Walter Humilton.?
Cheamistry Department, BNL, and Professor Edgar Meyer, Biochemistry
Department, Texas A & M. have mounied a demonstraiion etfort to
discover the most cost-effective means for developing and maintaining a
Protein Structure, Data Buase at BNL accessible over o "dinur}' telephone
lines on a digl-up basis trom remote terminals with 3-D graplics display
capability, The Data Base and supporting soltware are be n" developed at
BNL. The terminal is being developed by Texuas A & M University in
cooperation with a local compuny.

When the prototype terminals are operational, one will be installed at
the Institute for Cancer Research, Dr. Helen Berman at the Institute will
help to hone and polish the overall system. Figure 1 shows a molecutar
structure which may be conuwined in the data base. When viewed throigh
the stereoscopic viewers provided at the back of this volume. a 3-D imuge
similar to that seen on the color-TV- b.i;sai 31D graphics terminal is visible.

An aspect of this project which should be highlighted is the fact that o
Nationa! Science Laboratory is the focus. There are severul Nuationul
Science Laboratories around the country which could provide a tocus for
regional computer s‘.uppmi systems for scientific research on a dial-up
basis. AEC's Oak Ridge National Laboratory is well into u régional anudl
data buse system. Another example is the recently formed Institute for
Computer Applications in Science and Engineering within the Universities
Space Rescarch  Association ol ‘\!ASA 5 melg Research Center,
Hampton, Virginia.

The Tourth example of remote computer use for chemistry research
also involves a graphics capability. For his work with lurge molecules ol
biological interest, Professor David Beveridge of Hunier College CUNY
uses a large-scale scientific computer to compute properties of large
molecules and to generate pictures of those molecules which can be
assembled into o dynamic moving picture display. Since Hunter College
does not have sufficient computer-bused veseurch activity to warrant u
Professor Beveridge has used a mini-
computer as a remote job entry station to conveniently uaccess the

AEC-supported Courant Institute CDC 6600.

Recently Professor Beveridge started a project to modily that

remote-job-c cniry station so that the heuvy compulting and gruphic image

generation may be done on the 6600 and the imuges transmitted in digital

“form to the local mini-<computer for display and ,zjl!ulg In addition, the

capability of the mini-=computer is being expanded to enable Hunter
College to access the incoming City University of New York IBM 570/168
which will be supporting RJIE terminals at all 20 campuses of the 200,000
student CUNY system.

Two of the four examples have international izc:wmi\mg implications,
The Hamilion/Meyer/Berman  effort  involves  cooperation  with  the
Crystallographic Data Center, Cumbridge. England. The Harris project
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could have impact on the Centre Européen de Caleul Atomique et
Moleculaire. Orsay. France and on the large-scale Quantum Chemistry
activity which links the University of Uppsala, Uppsala, Sweden, and the
University ol Florida, Gainesville, Florida,

A LOOK INTO THE CRYSTAL BALL

The hemist experimentalist will make increasing use of mini-
compulers Mmicrocomputer  components  to  further  distribute
“intelligence™ i ais experimental apparatus. The priority problem for reul
time computing will require that tghtly-coupled computing, e.g.. data
collection and experimental control, be dune tocally while loosely-coupled
computing. e.g. simulation and modeling, be done remotely. Locul
mini-computers may function as Remote Job Entry stations as well.
probably channeled through the cmmpus (company) computer center
which will. increusingly, serve u broker lunction between the campus
(company) user uandg the service and special purpose facilities available

elsewhere.

The appearance of cost/effective graphics display devices provides an
essential complement to the information processing machine, making it
possible tor the chemist to handle and to summarize a much larger
collection of information than has hitherto been possible. Dvnaniic
graphical display raises 1o a distinetlv new and higher level the cheniist s

abiliry to intudtize. 1t is not mere coincidence that the four projects called
out here all have a graphic component. Education in chemistry will be
alfected strongly as well by the increasing availubility of graphics display.
General purpose time-sharing computer service will be atwined through
the commercinl sector. The Harvard Business School supports its graduate
program from commercial time-sharing service. The T Research Institute
released its in-house computer and leased its computer-conditioned space
to a commercial vendor. UTRI's computer-using researchers, including
chemists. operate on an open market basis with variety of terminals
accessing a variety of services seeking an optimal match between
application need and service availuble,

Many literature and data bank services such as those being es tablished
by the U.5. Environmental Protection Agency® distribution centers

Jwndling CAS tapes. and others, will come to be used o1 a regional or
2 I g

national basis. Consolidation will be spurred by the increasing amount of
data being generated, for example, by the NASA earth surveillance
program.

Literature and duata banks constitute an essential base for networking.
Collections of basic scientific information constitute the strongest case for
centralization  of  information bases and of information processing
niachines. The uniqueness of the cominon chemical language and the
pre-eminent position of CAS suggest that chemistry will be an early
participant in the movement toward national data centers accessible
through computer networks.

A major trend-in public higher education is another n.  ° station of
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the Golden Rule.” States are beginning to self- -organize regarding computer
networking, Rich experiences dlrmd}» exist such as TUCC in North
Carolina. MERIT in Michigan. und the three level svsiem in California, A
significant unknown factor is the extent to which the State Governments
will be able 16 sense accurately the computer needs of hlghu cducation
bgmre pmce;dmn mth ghm;;a m a lumlmmnul nature T]m 51 ate m‘

?"-JLI\,VQI'ES lm lhgh;r Lduutmn, li:}’!ﬂ:%i‘ll!s an exirenie case in Ihl,s
regard,

Chemists in public institutions of higher learning are likely to be
constrained to use statewide-uccessible computer resources (where logal
mini-computers will not suffice) whose services will be organized around
chemists’ perceived needs and desires in direct proportion to the initiative
they now exercise. Because many major private institutions have already
fallen behind in their ability to sustain the largest and fastest computers
available, they -are mare susceptible to participation in cooperative ctforts.
We can expect them to be among the first o hold at current on-site
computer levels (or even reduce computer levels) and to increasingly use
off-campus resources for researchers necding large-scale or speciulized
facilities.

The National Center for Computational Chem;stry may plgy arole in
fostering CNAR in chemistry. However, NCCC is at least 3-3 years in the

futu re,

pm;gssars Lmdér active dEVElUpmanL wl_th 111:: prmmsrz dlld pmbluns n!'
ILLIAC 1V and the trillion bit store, provides a fascinating and rich test
bed for the technology of networking. As a functioning entity, it is at a
stage where significant demonstrations in CNAR can be mounted. The
ARPANET appears to have great potential for resource sharing of
expensive and specialized facilities be they data banks, software. and/or
hardWaré For it t::: wmk as a resem;h luul on a national scale, at least
1. The 11etwark must be UpL ratrﬁ:d hy an r:st'gaﬂizatian nzs'pans'i've to
of c:::mrnltrglent by the major universities. The Umversnty
F{ESEarch Assaciatimn which has i 52 Lli’linZiS’ity’ nmn’ibc:ship dnd
prawdes one madel i:n su;h an t:rg,amzam:m, To da[e, th;
scientific community has not shown any initiative in this a-+a
A high level of federal commitment and coordination will be
necessary which transcends the several agencies which support
external (to the agency) basic research involving computer
support. The principal agencies in this regard are ARPA, NIH,
AEC, NSF, EPA, and NASA. Thus far no such program or plaﬁ
has been annaunced although several of the individual agencies
currently have studles underway

[ %]

can purghasg the rm‘,::st gast—effer;uve services available. Tmnsmun

w



O

ERIC

Aruitoxt provided by Eic:

to that state could be extremely difficult for many nniversity
computation centers. _
Chemists could play a major role in mounting CNAR demonstrations

on the ARPANET which would be scientifically sound. technically viable,
politically comprehensive, and could provide a clientele to jusiify the scale
of national experiments and resource centers.

Y]

REFERENCES

Computer Netwark Augmented Research = CNAR. A distinction is being drawn here between a

communication nelwork, which provides remote access to any one of a variety of computer
services, and z compurer network whers twe or more computers can work on poriions of g
given job in a manner reasonably transparent to the user. Remole sccess to a single major
computer dues not constitule a computer network in this sense, Currently at the National
Science Foundation on leave from ITT. The opinlons expressed fiere are those of the author and
do riot necessarily represent policy of the NSF.
There have been a number of activities focusing on chemistry and computers. The fullowing list
gives the flavor and constilutes a trace to earlier literature: i
3. NAS Report on May 1970 Conference on Computativnal Suppert for Thearetical
Chemistry. Available from NAS, Washington, D.C. includes a reprint of a good
overview article on the ARPANET, )
b. Proceedings of the NIU Conference on Computers in Chemical Education and
Research, July 1971, The sixty papers span all the importani areas of computers in
chemistry. Available from Chemistry Depaitment, NIU, DeKalb, Illinois, 510.00
postpaid,

¢.  ACM SIGCUE Bulletin, December 1971, pp. 321-6 lists 9 confer nees of national
scope relevant 1o chemistry and computers, .

d.  1971-2 Annual Report, Division of Chemistry and Chemieal Technalogy, NRC-NAS,
summiarizes three years of aclivity of the DCCT Commiltee on Computers in
Chemisiry.

e.  Announcement of International Conference an Computers in Chemical Research and
Edueation to be held in Yugoslavia, July 1973, Professor D, Hadzi, Ljubljana,
Yuguoslavia is the local arganizer, '

f. Two NAS reports will be published early in 1973, A report of the April 8, 1972,
Conference on Computational Needs and’ Resources in Crystallography, and the
teport of the Feasibility Study of a National Center for Computational Chemistry.

“Special Report on Chemical Education Today,” October 9, 1972, Chemical and Engineering
Metvs.

"Computing in Higher Education 1971: Successes & Prospects™ EDUCOM, Frinceton, New
Jersey, pp. 11-14; EDUCOM Bulletin, Vol. 6, No. 3. FALL 1971, pp. 10-13,

On January 23, 1973 Dr. Walter Hamilion passed away, Questions regarding the Proiein
Struciure Data Base project should be addressed 1o Dr, Edgar Meyer at Department of
Cheniistry, Texas A & M University,

Nationz]l Envirenmental Information Symposium, September 24-27, 1973, EPA, Cincinnati,
Ohio. .
Golden Rule: He who has the gold . . . rules,

The NSF has published brochure NSF 72-16 entitled “Expanded Research Program Relative 1o
a National Science Computer Network.,” Those concerned with local, statewide or regional
computing should note the statement on page 5, “This announcement is not aimed at
developing programs 1o enhance the eomputation or information capabilities on an individual
campus or even in regional areas, Rather, it iz directed to providing specific information as to
ihe feasibility of 4 National Science Computer MNetwork.” Since this js an evolving program,
which is being further defined through the EDUCOM series of General Warking Seminars on the
National Science Computer Metwork, furiher and eurrent information may be obtained frem
the Office of Computing Aztivities or the Office of Science Information Service,
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The Ce/NCoReL. Study

Walter Sedelow, Pfﬂf&%%‘ﬂr uf Sucic;lngv am:l Em’nputer Science

The goals of the Ce/NCoReL Sludy ;md some ol the conclusions
coming out of it are the basic topics in this presentation. My wife, Sally
Sedelow and | have been working on the study tor the past year and a half,
Given the limitations of space here and the range of issues discussed in that
study!, this presentation can be no more than a kind of sampling or hors
d*nem re %L%‘%iﬂﬁ ThL summiry uf Iht wurk’éhup §E‘%'§inh ;’un’j IhE

up addllmn;}l ma[ters

The National Science Foundation provided i'undm; for the Study of
the concept of a pussible Center or Network for Computational Research
on Langu;'wc (TL/“JCDI{EL) T’he: Nﬂlimm] %u;nge Fuund.xtum dwmmna

A;uvmcs but g!ag, thruug:h tlui ulhu,- the smml sciences dmamni Wz.
have met with scieniists, administrators, and scholurs in at least twenty
stutes in the course of cxploring this idea. An exceptionally broad
definition ni" nguuge: wis uﬁgd ﬁsr thiq mnrzept siudy Hnwever Ihere i'ﬁ.
Nno necess
for these [‘JU]PG&L&a u! thkﬁmtmn wﬂl pmv; 0 be Ihg {I;!lmtmn of
language that would be used if there comes to be a national center or
network for computational research on language. At least in the ecarly
stages of such a center or network’s functioning, a much narrower
definition of language might be used. But, for the initial study at least, it
was important to define the topic widely. In that connection one of the
interesting and valuable uspects of this investigation was the emergence of
common grounds for rescarch which different types of language
researchers in fact do share, sometimes without realizing it, Evidence of
some significant progress toward research coherence is noted in this
particular exploration of a possible center or network using the computer,
Certainly, the opportunities made possible by technology and new policies

“aré helping to bring some reseurchers together who hadn’t considered

interaction previously, at least not in the ways they are now thinking
about them.

Languages and symbaol system rescarch included in the study have
been drawn [rom many ficlds: anthropology, archeology, and art history.
biology and biophysics: communications science, computer science, and
engmeenng, a wudg mrnety ul hum.mun:s depmtmnnls u’u,ludmg Chiuese.

psy@lmlngy, psy Chlﬂl_l‘yi sc;s;ml relgumns, and scigmlngyi

The open notion of language which we emploved for the purpose of
exploring whether it would be attractive to have a national computer
capability for research in this area was, essentially, *any kind ol symbol
system behavior.” Language was defined as natural language (e.g.. French
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or German) or manifestations of it in literature: language trom the
standpoint of the professional linguist sometimes concerned with rather
abstract theories and models of the nature of linguage: language tfrom the
standpoint of the computer scientist where the emphasis might be on
programming languages or on tformal languages: or language from the
stundpoint of a person concerned with mathematical notation and the
types of logical lunguage, We were, in every case. interested in what kinds
of useful interplay, possibly even synergism, there might be among
different types of language researchers if llme were o national research
facility  for language study using computer technology  {network
technology particukirly), Such a center would involve any type of language
researcher.

A further range of questions in the study deal with the relationship
between the emerging studies of the functioning of the central nervous
system  vissu-vis the studies of tanguage. For example, would it be
appropriate for the facilitation of research on I:mgungc o also provide
CONMMMON FEsources for people who are interested in the study of the ways
the human central nervous system acts as an information
processor? Researcli-reluted agreements which President Nixon hus signed
with the USSR, call attention to various areus of prospective collaborative
research and give special mention 1o the area of language study.
In ,Lgruungy enough, there’s a specific reference to the importance of the
interaction  between language research and brain research {(or central
nervous system research). tn the USSR there is a particularly strong.
interest in statistical studies of language, many of which are relatively
unknown in the United States. Scholars at the University of Michigan.
notably Professor Richard Bailey, have just begun to make these studies
known in the USA.

The results of this study are contained in the volume, Language
Researcht and the Compurer. which is being distributed 1o scholars who
responded to questions or participated in four small conferences held on
these topics, Additional copies of the report may be obtained by writing
to us at The University of Kansas.

The report begins with a discussion ol the Ce/NCoReL concept, i.e,
the general ideas that guided vur explorations. A second section m;ludes
an assessment. ol the research implications and empbases which. for
difterent people within this broadly delined language research community,
might be facilitated through such u center or network, A pummy cffort of
the study wus 1o elicit from researchers the specific kinds of things they
would like to have done rather than to impose some notion of what should
be done. We also sought 1o ldcm;ly patterns of cupuabilities desired by
purticular people and types ol rescurchers. The very broad and ample
definition of language facilitated such open-mindedness, Lmd prevented
premature closure, :

The report continues with a chapter specifically concerned with the
soltware requirements necessury (o meet the stated needs ol these types of
reseurchers. Another section is devoted to hardware: current demands for
hurdware capability, and particulur properiies in hardware which are not
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currently available hut which would flow from a user orientation in
providing compurer facitities for researchers. The study Tirst asks. "What
do vou want 1o do using @ computer or kindred device? What propertics
should it have?”, and only then asks whether currently available hardware
meets those requirements, or whether there are certain sorts of hardware
developments which it might be helpful to fucilitite, or at least to explore
in order to serve a certain tvpe of user. Instead of having the hardware
come [irst, the software second, and the user third, we started with the
user.

Another chapter in the study is concerned with various ideas,
advanced by letrer, by conversation, and in conferences. for possible
methods of vrganizing a national capability for computer based Tanguuge
research. There are several precedents for the organization of computer
resources combined with network technology. The ARPANET is one
model for the development of a distributed national laboratory or research
fucility. Project INTREX provides a model of a network designed to serve
an online intellectual community. We are thinking more specifically about
a dynamic capability for a particular type of researcher. A hypotheticul
model with special appeal to language researchers is the distributed
laboratory or research facility in which people across the country could
actively participate miuch as they might in a single building, by substituting
a communications technology, particularly through and over computers
and networks, for the physical movement of people.

A new type of national research laboratory, a multi-institutional,
collaborative effort to articulate geographically separated research
undertakings through a distributed center or network, is well suited to
language research. In doing our exploring. we continuously heard about
the importance of enhanced communication among the researchers, People
didn’t know of relevant work that was being done by others. In many
instances. researchers wouldn’t know of other’s work even when it was
published, because of the diffused character of language research and the
great hererogeneity of types of researchers and journals, Even when work
is widely diffused through publication, researchers often do share common
problems and can make use of common research instrumentation, such as
the computer.

Langtiage Research and the Computer concludes with a discussion of
recommendations for a possible center or network, and then amplifies
some possibilities for research and dpphcatmns in a series of appendices.

One appendix, “Knowledge Systemics,” is concerned with the implications
for teaching at the university level of the utilization of computer
technology in networks for research in language. Several provocative and
1nterestmg ldLJS are pfapﬂhéd Lgru.érmﬂg the pnssxblé relaum' 'hip between
rgspgns; to certain m;qgr social prnblemsi pdruguigrly prablems whzch
invite a systems approach, e.g., some of the problems of human beings in
lhc.ir’ emimnm&nis, Addiliﬁnai appendiges C{Ili’!l:lfﬂ two detailéd
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As a result of our discovery of so much complementarity of activity
among researchers who nonetheless do not share 3 common literature,
extensive bibliography on the literiature of networking s it bears on the
use of computers for research has been included in the repurt, Another
bibliography. which is concerned with attempts to measure language,
tollows. There is a great deal of research, although very badly scatiered, on
fanguage as an object of study ina very narrow scientific sense.

Other bibliographics deai with literature on: information retrieval and
computational linguistics, as distinet from the more specific verbal
measures inventory: systeims rescarch, o topic of real importance not only
to people participating in creading a systent, but to un increasing number
of people who will be oriented toward systems and cybernetics coneepts in
the substantive parts of the language research: and puaralinguistic research
including sociolinguistics, psycholinguistics, anthropological  linguistics,
efe. There exists a high social urgency for establishing 4 Ce/NCoReL
because all areas of scientific and scholurly research involve the utilization
of langiage to cope with research results.

The study of language could also contribute heavily to the
understanding of the research process itself. To enhance research on a
national level. effective communication must be achieved between
rescarchers who start with different vocubularies and different models,
Because of those different vocabularies and muodels, researchers may not
see the common elements or (ransferrable theories in other's work.
Language research also has a heavy bearing on information recrieval and
information systems as they relate to science information, Some computer
charucteristics would be well adupted for studying language strongs.

First and most general among the research implications of a
distributed national center for language research, is the importance of
man’s being able to model his environment more effectively to solve
problems. Historically. an understanding of the components of complex

social events has been especially hindered by the comparative inattentjon
to fan aage factors in social interaction. Since funguage looms so large in
shaping behavior, it is curious that more attention has not been paid to

languuge variables by sociologists. as well us by some other social scientists,

We contend that the lack of attention is primarily due 1o the lack of the
necessary instrumentation for effectively doing that kind of research in g
rigorous way.

The true scope of the computer has probably not yet been located. It
took quite d while before people locked onto wiys to use the microscope.
The occasional mismateh between the capability latent in apparatus and its
usefulness is well illustrated by some pretty entertaining data about
Lecuwenhoek and early microscopes — the sorts of things he used them

for, The compurer will probably turn our to be the piece o
mstrumentation which, like the telescope helping us understand the
microscopic world and the microscope helping us examine the very small,
Is meant for studving human svmbaolic processing. We may experience a
great sort of intellectual revolution as we shift more and more away from
social scientists and hunumists tulking about ‘ideas’ to doing research on

I
Y



O

ERIC.

Aruitoxt provided by Eic:

what's actually there  Lunguage.

The computer s also critically important in looking at the way in
which lTanguage is produced and processed. Coordinated central nervous
svstein research wt the University of Calitornia ot San Dicgo Medical
School s one example of this type of vesearch. In trying 10 develop a
rescirchers at UCSD are breaking out from the models thut were produced
by ncurochemists, neuroamiomists, und neurophysiologists.

In the field of internationad relations, lunguage research may aid in
developing solutions 1o the tremendous difficulties resulting from the
rising revolution of expectat.ons around the world, While new high
interdependency levels have been generated in part by technology . we still
have the older illusion of sociul distance which is fostered by nothing so
much as ditfferent natural” languages.,

To address ihis difficulty we must move beyond the muachine
transfation emphasis which has been based on the written word. to a
muachine-oriented {(machine-aided) oral transtution system. We might hope
to have. with the aid of the computer, a capability for «very man to pick
up the telephone and talk with people whose language range is difTerent
from his. We need something on the order of a machine-assisted capability
o provide what we now have in the “manual’ mode in the simultancous
trunslition schemes that are used at places like the United Nations.

H you have nrachine-aided oral rranslition systems and they are very
good, vou not only have, acronymically, MOTS. but you have BONS
MOTS. 1t seems to me that. for people who are interested in lunguage, the
nse of g computer to produce BONS MOTS is a very, very good thing,
indeed,

REFERENCE

Yo langiage Research wnd the Compurer, Walter and * 1 Sedelow, University of Kansas, 1972
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Networks in Economices

Sanford V. .Berg. Assistant Professor of Economics
University of Florida

A number of essentially mdependent networking eftors ure underway
ta serve the appraximately 40,000 prolessional cconomists in the United
States. Scientilic societies. resedarch institutes. government agencies, and
universities are engaged in the computerization of hibliographical and
biographicul information, the development and dissemination of data
banks. and the creation of computer systems for cconomists. 1t is essential
that flexibility be built into these efforts to facilitate the evolution
towards systems that will be compatible within the aiscipline and with
systeins developed in related social sciences, No caordinating mechanisim is
in sight.

Some stundard results from international trade theory e applied 1o
networking efforts in Leonomics. The presence of a low cost network
could  be viewed as a significant drop in “transportation  costs™:
alternatively, an  casing  of university regulations  regarding  outside
computer usage could be viewed as a reduction in “tariffs” or an increase
in “quotas™ (permitted  “imports™). In either case. dislocations iy
follow: but in general the resulting specialization and increased division of
labor result in more efficient use of resources. Problems which will require
coordinating mechunisms e examined in the context of what we have
learned from past experience in international trade and finance.

As scientists who study resource allocation, economists have done
remarkably little to improve the efficiency of their rescarch offorts. Few
have considered the potential impact of g relatively low cost computer
network on resource use within the diseipline. Certainly. other sectors of
the economy have obtained productivity increases through the use of such
capital intensive meuns of production. This paper exmmines how g
computer network could pool users. systems management, hardware,
softwine, and data to create a more efficient rescarch environment in
Economics. Coneepts from international irade theory are used to show
how institutions (nations) can benefit from trading the basic components
of rescarch through computer networks,!

USERS AND RESEARCH METHODOLOGY

The role of computers in Lconomics has been described elsewhere by
Ruggles (1972), who identified three mujor factors which shape the
methodology of economic research: the chianging scope of economics, the
industrial organization of the profession, and the evolution of information
processing technology. With respect 1o the firsi factor. social and
economic  events such as the formation of giant trusts, the Greut



MEMBERSHIP IN THE ALLIED SOCIAL
SICENCE ASSOCIATIONS — 1969

Amorican Economics Association 17,000
American Statistical Association 10,500
Biometric Society (ENAR and WNAR) 1,600
Institute of Mathematical Statistics 3,000
Econometric Society 3,600
American Agricultural Economics Association 4,10C
Catholic Econamic Assaciation 400
Industrial Relations Research Association 3,200
Assaciation for Education in International Business 250
American Marketing.Association '

Figtire 1
RELATED SOCIETIES

International Association for Research in Income and Wealth
American Real Estate and Urban Economics Association
Association for Evolutionary Economics

Omicron Delta Epsilan

Association for Comparative Economics

American Risk and Insurance Association

Regional Science Association

Joint Council on Economic Ec'ucation

Association for the Study of the Grants Economy
Public Choice Society

Economic History Association

Association for the Study of Soviet-type Economics
Operations Research Society of America

Institute of Management Sciences

Southern Economic Association
Western Economic Association
Midwest Economic Association

Union for Radical Political Economics

Figure 2
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Depression, and the problems of developing countries amd urban areas have
stinitiated new lines ol thooght within the discipline  and w the Tast iwo
cases, new lelds of inguiry, The relutively new ares of environmental
ceonumics illustrates how the pressure of the mnside world changes
analvtical frameworks and data requirements, The second nugor factor,
industrial organization, refers to employment patterns of the profession,
with about three-Tourths of those with PhoDCs in Leonomies finding jobs
in colleges and universitics. Academic cconomists have tended 1o work
alone, often on long-range projects, while cconomists emploved at various
levels o government generully focus on the solution of problems: here the
team approach is complemented by tiecess 1o hirge data resourees, )

The impact of the compuier on economic rescarch is a well

documented example ol how tools alter research patterns (as telescope and
IIHL]U‘ngPLs influenced  astronomers  and - biologists).  ln the  past,

;ilmn was lacilitated by the introduction ol puncheard technobosy.
the analysis ol disaggregated information has become possible with

computer memories and improved input-outpur devices such as
intornution retrieval, statistica! calculations, and

L[islas Data processing,
simulations characierize lhc :u:li".'ilicr, nl‘ i gruwin“ mzmhcr nl rescd n;h::rs;
Nevertheless, the diversit
and  swatistical snphisll;;lllum lypc of 1nmldnw s.—iimls ;m;i “duta

availubility implies that a network etTort will not be tinancially viable

unless a broad range ot capabilities is available.
SYSTEMS MANAGEMENT

(f)lh dlﬁup!m;% ]I Ve lh; resourees and institutional backing which
Cations activities: this may he contrasted
wuh L.z.unnnm,:,, whl;]z is u iduly decentrulized discipline, The major
scientific society, the American Economic Assoctation. has over 20.000
members and about 10,000 institutional subscribers 1o journals, but a
number ol specialized and regional societies also carry on importani
communications activities, (See Figure 1), If members of related societies
are added. this number would expand. (See Figure 2). Government
LLUI]UH]I%IH :md husim:sa' cmmnmi‘;l% muy not iilu'ﬂif'y w‘ilh lhugc

1_3452':3; ‘Ihuzsi_ the r -IL-\’.J,I}[ r;as:dl;h pupulaimn is pmlmbly ol lEn: order of
40,000 1o 45,000 individuals in the United States.

The fragmentation illustrated in Figures | and 2 carries over into the

cicgr'%g J Ll::u:mmhm[mn is that the management of communications
systems s still in its infuncy, although there are some centers which are

candidates for key roles in any [uture network., The technical
expertise at these centers would benefit a network, but perhaps their
major contribution would be through organizational talent developed over

. the years. The management of risk, planning. coordination. and routine

supervision are functions that characterize any large-scale activity. and g
m_mmku g cffort needs individuals who are involved in each of ihese

E‘
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phases. The specialized information centers that now serve different
populations within economics will be deseribed in connection with the
software systems and data bases around which th—}f formed. Suffice it 1o
note that centers tend to arise because of the scale economies involved in
some types of computer-related research, Systems need (o be marketed
and researchers taught how o use particular tools and techniques, even
within the local research community, Other “overhead costs™ stem from
the need o prepare grnt proposals, the cost ol administrative
record-keeping, the sulurics of personnel involved in testing and evaluating
the system, and “hot tine™ counseling regarding hardware, softwure. data,
and error corrections. The scale economies in such organizations can be
significant in terms of spreading overhead costs over a targe number of
activities, increased Sjﬁcciiiliéd[!im_ and @ more efficient division ot labor
between men and machines,

HARDWARE

The physical linking up of computers is central to the neiwork
conecept, although one could argue that it does not pose the greutest
problems. for Economics, Despite differences nmong compu

onomics. Despite differences among computers in terms of
manulacturers, models, and contigurations, communications lines are now
serving the rescarch needs of some cconomists. Government economists
have access to the federal telephone sysiem, and the AT&T network
permits access to a significant number of systems. The problems appear
involve timited financiul resources and marketing efforts,

OF course, more sophisticated use of the networkin 13 concept would
require a great deal of work on data documentation and i tf;r;:ha,nge and -
computer interface standards. But 1 believe that such work would be
stimulated more through the development of appropriate institutions than
through the improvement of physical facilities. Physical networks
involving terminals and communications lines exist. The costs are high, so
a utility type network which could achieve scale economies and other
advantages of large operations would certainly increase interaction amuong
universiti@;. Huwc—ver lluz i'undzimem;ll human m;iwmks are FL"l’hili‘)% of
physnml Hgl\VQr!\}a, but thelr charucier w;'su]d depcnd very much on t]w
institutional framework in which they evolve.

Some of the existing phyamal networks are essen m[ly commercial in
nature, And in the absence of u cllsupllm-nucr ted network, these could
bring many advantages to researchers engaged i ipplif’d ireas, and who
use standard data bases. Although many busln ess firms have their own
personnel who do cconumic [orecasting, economics consulting firms
operate physical networks and/or provide information for many of the
largest firms. A recent Wall Street Jowrnal article by Lindley Clark
(September 20, 1972) stated that there were fewer than a dozen
significant consulting firms. with the largest of these having only two to
three million dollars in sales. Edic Economics. Townsend-Greenspan and
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Co. Inc.. Rinfret-Boston Associates. Data Resources Ine.. and Chuse
Econometrics Associates are examples of such Tirms. The latter two not
only provide estimates. but have models and duata on-line and available tor
customers who wish to use their own assumptions in making forecasts.
General Electric’s Management Analysis Projection System (MAP) and
Rapidata’s Program Language tor Economic Analysis (PLEA) are examples
of systems which e used tor time-sharing purposes. Customers of these
last two systems may use the NBER Time Series Data Base which has over
I500 of the najor time series on United States economic activity, (See
Boschan, 1972).

When conipetitive networks appear to he financially viable, it would
be difficult for an economist 1o argue in favor of & monopoly network.
unless the “public utility™ aspects of the network outweighed the resouree
misallocation that accompanics monopoly power. That is, i’ the scale
ceonomies are substantiul, or {7 coordination vields system suvings, 1
regulated monopoly could be efficient. The technical considerations are
still not necessarily  dominunt. since the advancement of economic
knowledge might be speeded through institutional changes aecanipanying
the research utility. Academic researchers have a difTerent set of needs

than  business economists, in terms ol the degree of muthematical
sophistication and emphasis on behaviorul relutionships, The budgel
constraint is atso substantial, particulurly for the use of the computer in
ching economics. since outside funding is drving up. sspecially for
small colleges, which muay not have in-house interactive capabilities ut
present. networking which focuses on the teaching of economics may be
very efficient, The same system ¢owld also be used by rescarchers at those
institutions for simuluation. estimation, and data analysis,

SOFTWARE

Soltware is not a central problem either. from the standpoint of the
average researcher — although advances of the state-of-the-art which are
embaodied in readily usuble programs will always be of benefit to the
cutting edge of the research community. The basic statistical packages
have provided batch capubility for years. with Datatext, SPSS, and the
BMD puckages widely available. Interactive systems are now demonstrating
the usefulness of exploratory work in data analysis. For example, TROLL
is being further developed at the NBER Computer Research Center in
Economics and Management Science so as 1o include cross seetion analysis
as well as its present capabilities for time series analysis. Similarly; the
Cambridge Project is developing a “Consistent System™ of interactive
camputing tools. One methodotogical problem with interactive modeling is
that data massage efforts tou often involve not retaining a control
population on which to test the resulting hypothesized behavioral
relationships.

Another type of software package involves models which are already

specified. and thus ready for re-estimation or simulation. The use of
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lurge-scale macroeconomic models (some with hundreds of equations) is
widespread, The Brookings-SSRC, Wharton, and MIT-FRB maodels have
contributed to our understanding o macroeconontc processes and
sectoral interrelationships. And the availability ol a network makes it
possible 1o pick up where the initial model-builders left off. Equations
could be re-specified. models subjected to stochastic shocks, aund the
results evaluated much more easily it the set-up costs ol additional users
could bhe spared. Large-scule microanalvtic models, such as MASH
(Microanalytic Simulation ol Households), under development at the

ol

Urban losiitute, also could be utilized from other locations (see Guthrie,
et al, 1972).

Clearly. any networking effort would have to ensure the integrity of
software (and data) file by limiting access. After all, an economist could
work for months on a model, and he would wish 1o withhold it from
general use until he could take advantage of the fruits of his lubors, Patents
provide o similar incentive for inventors. After a time. however, the
benelits of wider availability outweigh the incremental addition to
incentives for developmental work, Tt stll will be up to a rescarcher to
decide just when he will “release™ a model, and proprietary researchers
may never do this. However., for most economists working on basic
research questions, release is in their own interests, and will oecur in the
process of communicating the substantive results ol his effores.”

It should be noted that special purpose programs have been developed
at a number of major universities, und each is being generalized to do
bigger and better things. Whether this activity is essentially duplication, or
a response 1o diverse hardware requirements and data needs depends on
one’s perspective. Certainly, any networking effort cannot ignore either
the drive for autonomy that such efforts represent or the desirubility of
multiple centers of initiative within the discipline, The economist would
probably let the “rescarch market™ judge which systenm has the greatest
potential (especially in terms of future funding). Thus, the E:iiSIEHEQ of a
Iaw cost nf:twgrk wmlld ma};é i eaf;ier' l‘;’xr’ a4 univerqity adminiiirumr to

pmgdnmlmg u;tfurls ihut are Lmly dupligdlwt), dn_c_l Qb::.c_rvcd_ demand
would aid NSF and other agencies in making funding decisions.

DATA

isfluclory empirical research is oflen credited to
5. After all, Economics is not typicaily an

experimental science: rather. like meteorologists, we infer patterns from
data which nature provides. The failure to achieve convincing tests of
slg[illlc.d[li hypotheses about individual and sociul }ixlluumwnd muy. be
. due to the inadequacy of the evidence brought to bear rather than to

;;l,n,y greal deficiency in our statistical. mathematical, and computer tools,
In other words, data and data-related problems are at the heart of the
auttter” (Orcutt, 1970). Ed Kuh, in his comments on Orcutt’s conclusions

The lack of sat
inadequate  data Emse
r
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places the blame on the complexity ot the behavior under examination, as
well as the-role of value judgments and lack of Lf:s;]‘)crlmcnmuum Recently,
a number of social  experiments  have  begun, involving  income
maintenance, voucher systems tor schools, and the tocation of medical
services, As government policies begin to be geared to experimentuation and
evaluation, such data should become more important 10 the research

community.?

The data generating sector has been well discussed by ather
economists who have noted our dependence upon government agencies:
United States federal, stute and local governments, as well as international
agencies, such as the United Nations, the Organization for Economic
Cooperation and Deveiopment, and the International Monetary Fund. Al'l
the ubove publish volumes ol statistics from machine-readable files, ye
researchers are continually having this or that series keypunched in
pieccemeanl fashion.

The recent availability of large-scale data bases, such as the public use
sample of the 1960 and 1970 censuses, has stimulated some cooperative
efforts, since acquisition and processing costs for such files cun be
cnormous,  Similarly, the individual observations from  the Current
Population Survey (CPS), the source of unemployment statistics for the
United States, are now available in machine-readable form, In both these
cuses the need ftor data experts becomes clear. Without such an
intermediary, the individual researcher finds himsell faced with o rafl of
problems. from error correction ;md informution on sample biases to
interpretation of data. In the case of CPS, the Urbun Institute has taken
the initiative by obtuining hlpc created tmm surveys taken in the 1960'%.
Because ol the ad hoe-ways in whi !1 C!:1 us created the tapes, a number
of formatting and other problems must be aulvcd before this potentially
rich data base can be widely used,

Similarly, DUALubs, o pﬂvam nonprofit institution, was established
(with Ford funding) to 45‘%151 a consortium of universities in the acquisition
and use of Census material — particularly, in providing derivative tapes and
packing them more efficiently. With NSF aid und rtogether with the Center
for Research Libruaries, it has ¢reated a Clearinghouse and Laboratory for
Census Data (CLCD). The CLCD performs many of the systems
managenient ﬁmctiuns di_ze.s:rihcd a:arlicr mdudmg caﬂsullmg, ﬂruurj

;iddltmni it can serve in an ;idxflzjmy L;!Pdg—ll_}’ 10 Qensus and as l,h:: L y
node ol uan mt'm'minim‘l systemn on users and uses of census tapes.
DUALu b plans to create indexes and catalogues which will aid researchers
in the area. Tlms&: will not only be for retrospective searching, but will
announce research in progress. The sharing of resources through the
consortium has made possible research which otherwise could never have
occurred.

Th;re are 4 ﬂumbu of t::s;ginpl” Lii[ ivcrsity-bﬂs::d résearch "fﬁ)rrs

at the Umvusny of Ml!;hl}:dll has 4 clam bg 1L lrum its ELuﬁuﬂm BE[LIVIU!
Program, with the content ranging tfrom detailed financial information

fd
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collected by the annual Survey of Consumer Fimunces to quarterly
cconamic attitude surveys and special studies. The OSIRIS system is used
for the analysis of these data. The University of Wisconsin has also been
engved in the development of software for sociul science AFPIIL ations. kn
[mrl;gultn,. SEOSYS was developed for the retrieval of information from
the Survey of Feonomic Opportunity, and a more genesil Social Seience
Information Management Svstem (SIMS) is under deve lopment, Work uat
the Brookings Institution using Internal Revenue Service tax tiles s
another exmmple ot u large-scale research effort at o nonprofit institution.
Finally. there are a number ot proprietary dita buses ol interest to
cconomists,  neluding  those collected by Dun and  Bradstreet. the
industrial Conterence Board, F.W. Dodge Corporation, and McGraw Hill
The diversity of interests among rescarchers makes it ditticult to generalize
regarding duta needs and possible trends. However, some things can be said
ahout institutions now operating in this areq,

Duta archives serve a variety of tunctions retated to rescarch, rescarch
training. and data dissemination., Examples of muajor data repositories
include the International Duata Library and Reterence Service at Berkeley,
which has fecused on Latin American and Asian survey data, and the
Inter-University Consortium for Political Research at Michigan. which has
collected survey data on United States politics as well as Congressional
roll calls in machine-readable torm. The major archives in FEconomics are
closely related 1o on-going research at various institutions. with the
disciptine currently lucking a generalized data consortivm, The National
Science Foundation has tunded a quarterly newsletter which announces
aequisitions of data archives which would be of interest 1o sovial scienc
researchers. Since 1971, s s data has published briel abstracts of data bi_l_g.gs
and the editor has expressed an interest in data qtm'g_c a 1d retrieval
systems and in computer related research techniques. However, another
newsletier, the SIGSOC Bulletin (published by the Sp cial Int n:stl;xmup
on the Social and Behavioral Science Computing of the Association for
Computing Machinery) also covers the latter issues.

A number of other groups are also working on data problems. For
example. the Urban and Regional Informatinn System Association
(URISA) consists of government employecs. consultants, and academicians
interested in information systems and small area data,” The various urban
institutes around the country have researchers with similar interests, and
of course. some users ol Census d ta would fall into this group, The
Americun Statistical Association has several divisions which are interested
in data problems, including the Soci _! Statistics Section and the Business
and Economics Scction. The establishment of a Statistical Computing
Section in 1971 reflects the increasingly interdisciplinary nature of

computer problems. Also, the National Bureau of Economic Research has
established an Interinstitutional Conference on the Computer in Economic
and Social Research which brings researchers together for informal
wmkalmps dﬁd furmal Laﬂﬁ:ren;es W’Emther this mgamgdtmn can serve as

T
Lo
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AN APPLICATION OF TRADE THEORY

Without wishing to foree the trade analogv, the current absence of
computer networking in the economics discipline seems 1o be u perfect
example ol antarky: many nations (upiversitivs), trving 1o he completely

selt=suificient in the production of goods (knowledge within particuln

disciplines).” as though transportation costs were so great that rade
between nations is not teasible, Then introduce the analogue o speedy .
low cost shipping, computer networking, Universities. like nations, could
mistakenly react by setting up raritts reducing the volume o trde,
order to avoid dislocations caused by instantancous I'ree trade,”

In additton, university administrators would resist what might be
perceived as “colonial exploitation.”™ A department nity teel threatencd
not having its own in-house computing fuacility. 1t may believe i1self
doomed 1o remain on the periphery of methodological developments in
the field it another unjversity in the region has all the supporting personnel
and data on it premises. Designers of any computing netwe: kK should
anticipate such reservations within departments, The theory that “trade
follows the flag™ (and vice versa) conjures up visions of foreign domination
resulting from trade. 11 departmental fiefdoms will not cooperate, the
Lllllvusily II‘%L” WIIE haw: ) dllilulll tlrm: agrecing upon sone resouree

An ;!llgtll;ﬂn—’: Lhu,ny ol lmLi; is more widely accepted today: the
theory of comparative advantage. Basically. it wkes the resource base off
nations as given, and explains what countries will export and import in
terms of wh-t products use most intensively the input which they have in
relative abundance. Let us take two products rom Economics to illustrate
what the theory has 1o say. One ficld, consumer behavior, might require
minimal computing power but a substantisl amount of pi:l%nnll services
(survey data collection, data entry, correction, counseling); (in point ol
fact, the storage F;E‘!LI]IL‘I’HLHE% for consumer studies may be substantial).
The other field, simulation models ol the economy, draws from a duta
bank already in "‘?-:i,lc: nee but requires substantial comuunyg power to
facilitate the analysis of alternative specilications, estinuinions of effects of
various policies, and ;mmlgtmna with different types .. hustic shocks.
Assume that there dare two universitics. euch of which attemplts to remain
self-sufficient, 1t one university already has the large computer. and the
other already has additional budget lines for personnel, there would be
room for a deal which could make both departiments betier off.
Institutionally speaking, this switch (sharing of resources) is easier than if
one university agreed to handle “all™ cconomics computing while the
other handled all “*all™ biology computing.

There are a number of conditions whicli invalidate the basic
conclusion that movement towards “free trade™ (and greater specialization
within countries) expand th. potcnnst output of uafl nations together
First, there may be dlstt.ﬂlin,mg in i .c'sung pattern of prices '%1]:_:
upiversities may have had cooaputes :.cilities subsidized in the ;ns'. and
universities may continue this in the lutL ra. 1 {

[ this advantage is linancial,

LN
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rather than reffecting real resources, then adjustments might be inefTicient,
Similarly, there may be immobilities which prevent the movement of
personnel and computers to where they can be nsed most efticiently. For
example, i a univeristy has purchased o muachine or has a long-term
c:nmrin:l EI wili not t”md purchasing computer time  from another

"Ihn: nonec o omist \MII more casily recognize the “infant industry™
argument found in connection with trade policies of developing countries.
These nations do not want to take the initial resource endowments as
giv&n' ';nhe'r zhcv‘ wic;h ta rux:iru::lurc lheir r:;:m’mmi;:s Ehmu 'h ;;"s;]mrl

pu'tm[ an l!ldl.!:a[l}’ 10 g;nn i lumhnldi w]n,u L?‘gpnthL to ;?&IL;IIM]
;umpu:zimt wn’ulcl dnmn l!za: imiuqlry (”)t" CouTse, Smnf intant industries

wlmh acerue In Il'n, pmlcu'.d lmluaiiyi Echunigu are not released lor the
development of other sectaors.

A key lesson to learn from trade theory is I]ml the form which the
protection takes uffects efficiency, Fore vnn];. a university which feared
for the financial viability of its computer operations, might attempt 1o put
quotas on the use ol outside computing fucilities. Such u policy has some
very detrimental side effects. First. who is (0 be allocated the ovutside
time? Whichever researchers are granted the quota have an advantage over
other researchers from that department. If a first come-first served policy
prevails, then a rush to use the super foreign facility will occur. with
obvious inefficiencies accompanying the artificial speed-up in activity, The
same limitation on foreign computing could be attained through a tarifl’
(or tux) on outside usage. The users who place the highest value on the
outside facilities will be willing to bear the higher real price. In addition. as
demand for such computing grows. it will be supplied by the outside
muilty If Ihls threatens the finuncial viability ol the **home™ computer,
the “tariif”” could be revised upwards, but at least the administration
would have a gauge of the perceived value of the outside facility.

The notion of [inancial viability brings up the problem of
under-employment of the home Tacility. This situation is analogous to
attempts of governments to cut back imports (thvough higher tarifs) o
expand employment at home in a seli-defeating * “beggar my neighbor™
policy. When other nations retaliate. ;mp]u\fmu‘n i export industries falls
— leaving everyone worse off. Nations pay higher prices for products, and
overall employment is not improved. Clearly, a better policy would involve
using internal policies to expand utilization of existing resources.

International Economics can also suggest techniques and institutions
for facilitating the adjustment process. The formation of regional customs
unions is not as threatening as the establishiment of free trade with all
nations, particularly it the production structures of the participants are
complementary, rather than competitive. There may be trade diversion from
countries outside the customs union. but there is also trade creation — and
improved division of labor within the common market, There are also u
number of dynamic advantages from such arrangements. Thus. regional
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consortin within Feonomics (and other disciplines) may prove to be one
ntitte knowledge.

wuy ol moving to more efticient production of scie

In addition, some pational cooperative arrangements may prove to be
useful Tor cases when all parucipants understund  the advantages ol
specialization in produciion. GATT (Generul Agreements on Turitfs and
institution would help detineate proper and improper (inefTicient) ways of
“protecting” departiments, The basically liberalizing influence would be
nselud. Also. an institution corresponding to the International Monetary
Fuiid would have o role to play. That is. some units of account need to be
developed so that “trude™ cun grow etficiently. Since interinstitutional
payments would put a strain on tinances. some accounting procedure
could be developed which facilitated multilateral. rather than bilateral,
halancing of credits and debits, Perhaps o university undergoing a scvere
adjustment would be permitted {0 borrow fov a period of time, Three
problems  (again analogous 1o those in balunce of payments) arise:
adeqguiicy ol existing interinstitntional arrangenents. ways to facilitate the
future growth of transactions. and ways to fucilitate the adjustment

changes the cconomics of networking, as new fields grow and old ones
decline in terms of grunts or networking requirements, universities will
and personnel. One should not underestimate these problems, bul neither
should they prevent “institution-building™ in this areu.”

CONCLUSIONS

The limitations ol present computer networks are beginning to be

acknowledged by economists whose research needs are inadequately met.
In response to the crisis in comminicalions, the American Economic
Association has established a committee to investigate information
disserination practices and 1o recommend improvements in  those
practices. with particular emphasis on the speed of availability of new
information. the accessibilicy of that information to  the research
community. and compatibiliny with systems in related disciplines. Tt is
clear  that economists  should begin 10 design and plan a more
comprehensive and modern communications network for the discipline. At
present.  we  have  barely  scratched  the surface of  determining
conmmunication requircrments in Economics, Achieving consensus with
respect to privrities will involve at least three types of activities (1)
examinations of existing computer and communications networks in
cconomics. (2) evaluations of innovations which are beginning to affect

* these networks, and (3) meetings with researchers who are working in the

area.

Studies are needed to provide for Economics some basic technical and
information system. Decision-makers in  scientific societies, major
universitics. and research institutions need a clear picture of current
information networks in Economics. Thus, studies of the functioning of
information channels, including the causes and cffects of inefficiencies in
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empirical research are needed to ascertain the potential market for
computer network. Pilot projects are also essential if a networking effort is
to truly change research patterns through changes in the relative prices of
research inputs,

We also need to survey and evaluate the major innovations aftecting
communication in Economics. A number of independent efforts are
beginning to change information-gathering practices within sub-fields in
Economics, but until recently. we have not tried to compare  these
fragmentary advancements nor formulate a picture of how cconomists
might build a unified information system, using the strong points of
current development efforts.® (Sce Appendix B for a brief survey of some
activities).

Finally, although meetings are sometimes fruitless exerciscs. they
facilitate the exchange of information described above. A series of
workshops should be held to discuss existing channels, evaluate
innovations, and establish a minimual set of communications requirements
for the discipline. One such explomtory workshop was held by the
NBER’s new Conference on the Computer on June 4, 1971 to examine
innovations in media and computer technology ( see Beharie, 1972). This
meeting served a catalytic role by focusing attention on fragmented
developmental cfforts. A follow-up working session on the Jouwrnal af
Economic Literature, the production of handbooks, the dissemination of
workshop papers, and other topics was held in September 1971, Some
consensus  with respect to communications priorities, was achieved,
although networking. per se. was not emphasized.

In a recent survey, Sadowsky (1972) identified the major problems

“within social science computing as tollows:

. inadequate standards for data documentation and problems of
data transfer; '
2. the low level of computational knowledge among social scientists
and the lack of adequate training available;
3. the slow rate of diffusion of computing innovations into social
science computing, especially in government:
4, problems of program inaccuracy, documentation and transfer:
5. lack of adequate software tools for many types of complex
processing operations; and
6. the low level of professionalism in social science computing
activities generally, '
He concluded that “‘Initially, the existence of network communication
links will be far more important than how the network is implemented,”
(p- 882). The main theme of this paper is not exactly in line with his
conclusion. If one emphasizes how the existence of any network will
affect current rescarch patterns, Sadowsky is no doubt correct. However,
the institutional framework does matter in the long run — and the
observations from trade theory were meant to illustrate how rules,
organizations, and shared ideals can have an impact on ¢fficiency in the
use of computer resources and manpower, For example, in 1970 Holt
recommended the creation of a National Series of Information Centers, to
be coordinated (or held together) by a National Institute on Information
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Services and Standards. Besides trying to avoid duplication of effort
through communications activities, the Institute would engage in program
validation. the establishment of computer networking standards. and the
creation of rescarch direciories. If existing centers, such as DUALabs, the
Urban Institute, the Brookings Institution, the National Bureau of
Economic Research. and various university-based organizations. evolved
into a comprehiensive network, patterns of resource allocation would be
very different than if the computer network left institutional arrangements
unchanged. Furthermore, if the network does lower costs, and methods of
financing its use affects the location and extent of computing, there will
be severe dislocations unless advance planning cases the strains. Without
adequate institutional cooperation, Economics could find itself with
several duplicative networks — none of which adequately meets the needs
of economists,

REFERENCES

' George Sadowsky helped clarity some of the idess presented here, but he should not be held
respunsible for the final product, '

! Since 1969 the Nuatiunal Science Foundation has funded a National Program Library and
Central Program Inventory Service for the Social Sciences (NPL/CPIS), Abstracts of compuier
programs are available to permit putential users 1o make a preliminary judgment regarding the
duquisition of a program source code. Informumion on the program’s function, usage, source
language. hardware configuration, and distribution source is provided, although the extent to
which the service meets computing needs is not clear. For mere informutivn, contset:

~ NPL/CPIS, Social Science Building, University of Wisconsin, Madison, Wisconsin 43706,

? See Morton (1972) fur a survey of some data sources in Economics.

* For further information, contaet Donald 8. Luriu, Treasurer URISA, 901 Elizabetl: Avenue,
Suite 100, Charlote, North Caroling 28204,

* Of course, researchiers do use the output of research conducted elsewhere in the production of
thetr own research — science is a cumulaiive process. However, that produetion miay not be as
efficient as it could be if a further division of labor could be devised. Note that for a small
minority of researchers, the benefits of working with scicntists at other upiversities or using
systems developed elsewhere are great enough 1o vuiweigh the costs of doing so.

& Fortunately, as well as realistically, univeisities do not have to fear having (o ¢ope with such a
radival change uvernight. Even it the network were to appear tomuorrow, researchers would not
be able ta utilize it — perhaps it would take a decade before it became a standard research tool.
Hote that we have focused on using trade figory to deie commercial palicy, Constraints

and deviations from assumptions complicate the policy issugs, Also, the entire “balance of

payments” of a particular computer center could have a deficit on the trade of computer
services. Some universities may lind it cheaper (o have no in-house computing eapability sinee
aciess 1o other facilities may be more economic given the streeture of demand. Some National

Science Foundation “Special Drawing Rights” would smooth the adjustiment process and

provide ircentives for more efficient use ol vur compuier resources,

If universities did want w balunce “rrade,” a “Mouating exchange rate” would be the
theoretical idesl — permitting all computers to-be used to eapacity. I one center became
overleaded with demand, prices there should rise ¢ausing the amount of computer time
demanded o fall. Users wre responsive to price and would substituie mure lubor intensive
piocesses for computer time, Eventually the higher prices would justify additional invesunent in
favilities. Determination of the location of such facilities is no simple maiter,

wll

has had a similar patiemn. At present there are o number of efiorts for indexing references to the
geonomic literature, or absiracting artfeles, Such infurmation bases will be just as important in
the development of information systems within the disciplines as traditional dats sources, In
fact, the development of such files will be stimulated by networks, since the printed form in
which such indexes now appear inay be superceded or supplemented by the on-line information,
Here, the cooperation with reference liberaties will be essential. And again, interdisciplinary
x cooperation is essential to ensure the compatibility of resulting systems.
<
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Library Networks
Frederick G. Kilgour, Director
Ohio College Librarv Center

Library and information networks already exist. A library network
may be a regionual net of a group of participating libravies or a larger net
consisting of a group of regions. Information networks are different from
library networks in that an information network usually employs a duta
base that a single institution has constructed und to which queries are put,

Library networks have two major objectives. First, a library network
should attempt 1o make resources throughout the network area available
to users of cach participating library. Second, the network should
decelerute the rate of rise of per-unit costs — in the case of ucademic
libraries, the rate of rise of per-student costs. In general, computerized
library networks can reduce the rate of rise of per-unit librury costs by
continuously increasing the productivity of library staft. Librarics are
labor-inflexible institutions wherein rising wages in the community lorce
up library salaries even though there is not an increase in productivity.

In addition to these two principal objectives, both information and
library networks should establish as a goal the furnishing ol information to
a4 user wh:zn and when: h:: needs it lt m:ny‘ nm’ be untiI Lhe IQS(T- timi

need it. An uulamndmg s:x,;zmpl; of such an agh!w;mcm is the C)h_m Sl_&ug
University Libraries remote catalog access and circulation control system.

Three important information networks are the MEDLINE system of
the Natjonal Library of Medicine', BASIS-70 of the Battelle Memuorial
Institute?, and the ISIS system of the International Labor Office in
Geneva?. Indecd, MEDLINE is the one nationwide information sysleim in
operation. The MEDLINE data buse contains nearly a halt=million journal
article entries. Primary access to this data base is by subject. Physicians,
health workers, and biomedical researchers can gain access to the system
from typewriter terminals by dial-up to the nearest node of the national
net, '

BASIS-70 has about thirty data bases that various remote sponsors
have put into the sysiem at Columbus, Ohio. These data buses range in size
from those that are relatively small to those that have tens of thousands of
entries, Access to the system can be ulher via structured subject indexing
or free-text searching. :

The ISIS system of ILO is similar to BASIS-70 in that it also provides
for subject searches via subject indexes and free-text scarches. The 18IS
data base is largely in the social sciences. The Swedish government has
leased the system from ILO and has replicated ISIS in Stockholm where it
is currently operational, ’

The State of New Jersey has developed the CAPTAIN system library
network based on a computer at Rutgers University. The CAPTAIN
system s 4 remolte batch entry system and an on-line input system, At the

]
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present time, all products are batch products, The system is designed 1o
computerize the acquisitions and cataloging activites of a group of New

Jersey libraries, It recently began operation, _
Stanford University is currently about 10 put BALLOTS? into
operation. a system whose fuactions are similar to those of CAPTAIN. The

Stanford system will also computerize acquisitions activities and catalog
production, At first BALLOTS will operate for Stanford alone. but it is
Stanford’s intention to expand it to o group of academic libraries in the
Buy region.

The New England Library Information Network (NELINET)
originally developed u shared cataloging activity based on the MARC 1l
data base that the Library of Congress makes available.® Remote entry .
employs teletypewriters. The system has been in uperation for several
years and continues to service NELINET members, However, NELINET is
at the present time working in the direction of replicating in New England
the Ohio College Library Center’s on-line system, This past spring
NELINET simulated the OCLC system and found that with additional
cquipment. the OCLC system would be able to handle some 249 New
England libruries.

The first on-line cataloging system to become operational was that at
the Shawnee Mission Public Schools, u school district in the suburbs of

Kansas City.® The system began operation in the spring of 1968 with

several operational terminals, :

The Swedish government’s LIBRIS system is designed to be a full
library on-line  system encompassing  acquisitions, cataloging, and
circulation.” It employs CRT terminals. and in August of 1972, LIBRIS
was operational for two hours o day a1 one Swedish university, Managers
of the sysiem plan to implement it for several Stockholm libraries and the
library at the University of Upsala in the autumn of 1972, The LIBRIS
system is basically o shared cataloging system wherein libraries can
remotely use cataloging duta that already exists 1o perform their own
cataloging.

The Ohio Coliege Library Center at Columbus, Ohio is in overall
design. a system® similar to LIBRIS. QCLC contemplates development and
implementation of six subsystems: (1) an on-line union catalog and shared
cataloging system: (2) an interlibrary loan communications system; (3)
serials  control; (4) technical processing with initial emphasis on
ucquisitions: (5) remote catalog access for users and circulation control:
and (6) user access by subject and title. The on-line union catalog and
shared cataloging system began to operate af the end of August 1971,
Forty-eight libraries in Ohio academic institutions participate in the
system, as well us a sprinkling of libraries in other regional centers. The
dta base consists of MARC T records from the Library of Congress and
OCLC MARC records input by participating institutions. in early October
1972, there were over 400,000 catalog records in the on-line file, of which
two-{ifths were OCLC MARC and three-fifths Library of Congress MARC
. The system is operating at an annual rute of over g lalf=million titles
being cataloged for which the Center produces over 3.4 million catalog
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cards yeurly,

The OCLC Annual Report for 1969/70 contained an estimate of net
savings that participating libraries would experience when the system will
be in full operation. At the time of the estimate, the Center caleudated that
member libraries would be uble to average six titles per hour cataloged on
each terminal, and that an averige ot 1460 titles or more per day would he
cutaloged. From Junuary through June 1972, OCLC member libraries used
existing cataloging informution at 82.6% of the rate in the origingl
estimate: presumably alter another year has passed. and the on-line cutalog
has grown, use ol existing cataloging information will attain the originally
estimated rate. Moreover. OCLC Members have reported rates of
catuloging on terminals extending from 5.9 to 20 titles per hour per
terminal, so that it is clear that the original estimate ol 6 per hour was low,
Hence, it appears that 4 the system is not now cost beneficial it soon will

be.

The Ohio State University Libraries remote catalog access and
circulation control system? s primarily @ user service in contradistinetion
w f‘APTAlN Slm‘ifurd Slmwngc Mis‘;iun HFL]NET LIBRIS :md DC'LC
L;nnputenualmn of mlungl llbury upu;nmna; It Shuuld bL pmmul out
however, that several of these systems have plans to develop and
llIlplLll}gill user-oriented subsystems, OSU hus the fourteenth largest
library in the country with a stock of 2.6 million volumes, tor which there
are over 900,000 machine-readable records, Aceess 1o the ddm base is by
author and title, and by title,

Users place calls 1o CRT  terminal operators equipped  with
headphones. A user need know only a relatively small amount of author
;’md titlc inlbrmutiun ;ﬂmul lhe bimk in wh'i;:h hE is. imcrcslzzﬂ hecuuqe
I;ltu ui 1]1; Julhm‘ s mime ;md iln.= first lwc nf lhe in%[ sl}gmhuml wmd
of the title, When the operator has called up the record on the screen, he is
,lblc. to mlurm tln: user whelhu or not thc buuk is d\’dlldbh‘:, lmd ll n is
;ms ssmg Ehc bc:u;rk or 1o be sent by mmi (o lhe user if thg user lms d
university address. The service is equally available to students, stalf, and
faculty.

The OSU remote catalog access and circulation control system is
clearly the first major, computerized breakout lrom classical library
practices that vastly improves availability of the library to the users.

From this brief review, it can be seen thai information and library
networks exist and operate, and that in the case of MEDLINE, there exists
a national information network, However, to bring a national library
network into being will require much more detailed planning than has
been undertaken to*date and leadership that no one has yet assumed. In
particular, it will also be necessary for regional networks to conform with
national and international standards. Unfortunately, some major library
computerization projects do not conform to these standards and thereby
cannot, at the pregent time at leust, puarticipate in networking at the
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niational level,

Up to the present, no one appears to have done any serious work on
the design of the organization of a national library network. Various
options are open for such a design, and serious work on the problem
should have begun by now.

Anuother obstacle in the road toward a national library network is the
unavailability of personnel, particularly library personnel, to develup,
implement, and operate such a net. It is clear that extensive reeducation
and sell-renewal must occur before a national library net can operate,
Librarianship has not been a profession in which rapid development has
occurred, but now that it has begun to oceur, librarians will need 1o train
themselves to be perpetual students, ‘

Finally, library networks both regional and national must establish the
goals of Increasing productivity of library staff members in the future, For
example, members of the OCLC staff hope to begin in the near future an
experimental study of computerization of descriptive cataloging, for it
now appears that such a technique can be invoked when library catalogs
are entirely on-line, The work of Salton'® and others is leading in the
direction ol computerization of subject indexing and subject classification.
When the three processes that are now entirely manual in libraries gre
activated in the future, libraries will no longer be the labor intensive
operutions requiring increasingly larger expenditures without a correspond-
ing increase in production.
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and Related l:)l%(l slines

Networks for Museums

T

Robert G. Chenhall, Executive Direcior
Museum Data Bank Coordinating Committe
University of Arkansas

A muscum. by dictionary definition, is any place or building in which
works of artistic. historic, or scientific value are cared for and exhibited. In
many instances, the word “works™ implies the output ot an artist or
artisan, as for example, in “the wm*ks of Verdi”™ or the cerumic vessel
produced by an unknown potter 2,000 years ago. However, museums are
also repositories for the works of nature — e.g., "LDlﬂi}:,lLdl botanical,

paleontological specimens, ete. — which are considered to be of scientitic
value. In most instances the waorks of artistic. historic, and scientific value
which are cared for in museums are the physical ub]g—;l% themselves which
have been produced cither by man or nature. There are, however, maritime
museums, architectural museums, archeological museums. and perhaps
others which are concerned with classes of physical objects that often
cannot be physically transporied to a central building for care and displuay.
The very size of ships and historic buildings muakes their movement both
difficult and costly. In addition to the size factor, archeologists usually
must destroy their sites in the process of excavation. In cases such as these,
the “works” which are cared for and exhibited in museums consist not
only of the ubjects themselves but of photogruphic representations, maps,
drawings, blueprints, diagrams and written records.

When a museum is small. it is possible to maintain an adequate control
over the collections by physical inspection and memory. For example, if
one owns a collection of not over 30 or 40 dolls, or bells, or any other
class of objects. and has these displayed on shelves in his hvmg; room he
cun readily remember where cach object was acquired and probubly a good
deal of-its history. He would be able to note immediately upon walking
into the room if any of the collection was missing, and he could readily
put together any of the objects which were similar either historically or
descriptively. However, when a collection numbers in the thousands,
perhaps with some objects on display and others in storage, control by
visual inspection and memory becomes a problem. Some form of written

cord is necessury, even for purposes of controlling the inventory of
(;1__[ gcls in the collection, to say nothing of providing historic and
dc%gnpuva infﬁrﬁmtian liml may b; LISLFu] i"ur rﬁsearch pur’;mse:s Il is this
be .md tﬂgdtﬂléa’a of tmm W]llLil ;ﬂunsmuus a museun L‘ZJ_LIILIE,

The advantages of using a computer for the cataloging of verbul data
concerning physical objects are perhaps obvious. Once the data have been
recorded in form for computer Lnu_y, it is possible to retrieve from the file
all available data on selected classes of objects or selected classes of data
on any or all of the abjects, to sort the data in . 1y sequence desired, and
1hn=,n to ;1[11;1 plmt llstmgs wnh d| wan: mngn ul iumml vmmbl!uy or Lo
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In general, the purpose of linking together a number of compulerized
museunt catalogs in u network form of organization is much the same s i
is in other fields: namely, that it makes availuble to all of the participants
in the network the data which have been stored in any of the individual
catalogs. In the museum tield. the advantages of such a network are many.
To site just two examples. in the preparation of a comprehensive exhibit,
perhaps on something such as the works of Verdi, one could readily obtain
a listing which showed. among other things. the location of all such works
which might be borrowed for the exhibit, Likewise, for any definitive
resedrch in the natural or historical sciences it is essential that a person be
able 1o locate, as readily as possible, all of the objects that may be of
interest to him. In most research of this kind an inordinate amount of time
is usually required just to tind the applicable corpus of data.

The first network of computerized museum catalogs was formed in
1967 when. following several months of discussion, 15 museums in New
York (largely though not entirely in the art field) and the National Guallery
in Washington formed the consortium known as the Museum Computer
Network. This began as a pilot project and its first mission was 1o examine
the feasibility of a computerized catalog of the combined holdings of
many museums, Programming for the MCN was done by Dr. Jack Heller. a
computer scientist now at the State University ot New York at Stony
Brook. This consists of a series of programs. written in PL/1, known as
GRIPHOS (General Retrieval and Information Processing for Humanities
Oriented Studies). Largely because of the financial difficultics facing all
museums today. most of the original participants in the pilot project have
not continued us active members of the Museum Computer Network.
However, the Museum of Modern Art has cataloged its entire collection
within the MCN system. the Metropolitan Museum of Art recorded a large
number of objects before it was forced to curtail its cataloging program,
the National Gullery is now ready to begin its computerized catalog, and,
perhaps of even greater importance, the MCN programming puckage has
now been installed us a nucleus for regional data banks in Florida, New
Mexico, Arkansas. and Canada, and it has been utilized extensively in
museums that are quite unrelated to the field of art.

In addition to the Museum Computer Network at least four other
information systems are currently being used in muscum related activities.
The Information Systems Division of the Smithsonian Institution lhas
developed a set of programs known as SELGEM (SELF-GEnerating
Master). This system is written in COBOL and it has been used to cecord a
wide variety of museum speciimens, largely in the natural sciences
(mammals, conodonts, foraminifera, nematodes, crustuces, ete,). Although
the SELGEM system is centered at the Smithsonian Institution the
program package hus recently been installed as a basis for regional data
banks in Florida und Kansas,

A third system known as TAXIR (TA Xonomic Information Retrieval)
was developed by Dr. David J. Rogers at the University of Colorado
primarily for the storage and retrieval of biological specimen daty. The
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facilities of this system have recently been expanded greatly and it has
now been udopted as the basic network vehicle of the Gulf Universities
Research Consortium.

Another system developed at the University of Oklahoma a number of
years ago s known as GIPSY (General Information Processing SYstem).
This program package has been installed at the University of Missouri as
well as the University of Okluhoma and it has been used to record
ethnographic museum specimens in Oklahoma. Missouri. and Arizona,

Finally, there is a program which is somewhat different from the
other four in its objectives and organization. This is the Flora North
America Program, a large-scale centralized datn bunk that is designed to
collect, analyze. maintain, und disseminate diverse kinds of information
about the plants of North America. FNA uses the General Information
System (GIS) that was developed by the IBM Corporation and it is
different from the others in that it is a centralized catalog designed
primarily to record the authoritative botanical type specimens of North
America. wherever they may be housed: rather than all of the objects
contained in any particular museum or group of museums.

In order for a true interactive network of museum data banks to
become u reality several problems will have to be resolved. As a maitter of
;,umfum,nu: IhLSt; pmb!u’ns nmy be d15guss;d undu [ht; twu Eeneml

strur.mn:

It is perhaps common knowledge that museums today uare caught in
the same kind of financial bind that troubles universities and most other
institutions in our society that are dedicated to long-range cultural,
Edllcalii}i’la! :md rescarch p'ur;ﬁus:::s ‘:QSiE z.:nnlinue to i'i*;e ;md ﬁn:mciul

{’:btdm ln Ihe icu.,L uf such financial dlf!l;ultlgs 1t is gxttcmgly fﬁutil for
most museums, out of their own budgets, to finance the chungeover from
an antiquated card file type of cataloging system to a computerized
cataloging system. No matter what the benefits 1o be derived ultimately
from such a changeover, the money is just not there to accomplish the
necessary keypunching or other form of data entry. In a number of
instances both public and private foundation support has been made
aviilable for initiul experimentation but very few museums so far (the
Museum of Modern Art is a2 notable exception) have had the resources (o
catalog any substantial portion of their collections in a form that would
permit them to eventually participate in a museum network,

The financial problems faced by museums. however, cannot be
u:nsnderéd as sepamte ;md aparl fmm Ilu: Ulhs_l pmbluns I wdl dlsgL!S‘g ina
a LL?I?&L’!I‘IIUH] of six museums to Eslgbllsh a rtz;;mnd,l ;:;11.,1143;5111;;. llt;lwgrl{
wis turned down mainly because the funding agency wus not convinced
that the work these museums planned to undertake would eventually fit
into and be a compatible part of a larger nationwide effort,

The second and perhaps even more important problem  which
muscums lace — i.e., the compatibility of record structures — is something
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which can be and is being actively worked on at the present time. Some of
the major tacets of this problem are:

I.  Achieving an interactive capacity among the several extant
computer systems being used for the cataloging of museum-1ype
data,

. Achieving an interactive capucity among the data that is
considered 1o be important by the several disciplines represented.
Achieving an interactive capacity among catalogs that are
maintained for different purposes e. ;5 cutalogs maintained
entirely for inventory control purposes as opposed to more
detailed cal;ﬂﬁgs that are maintained for research purpase&

(£

nd

dt:%rgm::;i as Es_n;m] plnpu%e EIL'IIJ“L gmi rf:lllewl r.smgi;lm pmdkdgﬂs whn,h
praovide for the storage of data with either leading or trailing tags to
indicate the content of cach data string. Both in theory and in praclice,
the conversion of data from one of these systems to another can be done
automatically by means of tag look-up tables. In one recent experiment,
for example, a program necessary to convert data which had been recorded
in the SELGEM iramework into a framework of the GRIPHOS (MCHN)
system was written, debugged, and run in five hours. This. of course, dld
not include the building of o complete tag conversion table, but it do
indicate that a compatibility between the dilferent program pdtkﬂg es can
be achieved without (oo much work.

It is perhaps apparent that the major problem which museums must
resolve in order to eventually develop an interactive network is the
prublem of data compatibility. 1 have expressed this elsewhere (Chenhall
1972) in the form of a simple question, addressed to the scientists and
museum directors themselves: "What do you want to record?”

The use of computers multiplies the reliability of our memories and
the effectiveness of our processing capabilities many fold, However,
computers are very demanding in that they force us to work at a level of
precision that for most museum people is not comfortable.

Let me give just one example. In the research design of a4 consortium
known as the Southwestern Anthropological Research Group, there is a
data category tag definition which is called “Site Type.” On the surface, it
would appear as though this would not present any problems, because in a
given geographic region, there are only a finite number of types of
archeological sites, even allowing for our lack of consistency in the use of
the English language. However, in the SARG design, it is desirable to
obtain a dichotomy between “*habitation sites’ and “‘other usc areas,” The
question then arises as to whether one of the Socuthwestern Pueblos is
always a habitation site. If so, one might ask the further question of
whether a “*Pueblo-type™ structure which is next to a framing area, has no
interior walls (i.e., a one-roumn structure) and contains no evidence of ever
h:iving EE{;’FI used as a d'\&fi‘lling (i nbvimlsiy a storage structure) should

Therg— are answers to these qm:%zﬂu_msi of course. For example, the
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system perhaps should be set up with two data categories. one ftor
“Structure Type™ and one for *Site Usage.”” The point I am making is that
these are questions which c¢an be answered only by archeologists or other
museum related scientists. From  our experiences to  date with
computerized museum catalogs. we have found that there are 111;&_1“}’
hundreds of questions similar to this, but that each time we encounter ¢
new daia bank ar a new general class of data the problems are casier (o
resolve than they wee  the last time. Apparently there are only a finite
number of such questions to be answered even though at times the number
seems to be infinite, .

The kinds of questions discussed above must each be resolved in a
framework which considers the data categories (i.e.. the tag detinitions)
that are employed in the system where the information will be stored, the
recording conventions that have been used to enter previous data (e.g.. the
use ﬂf COIMTIION Manies rersus L;iIll'l NAMNES h}r pldﬂt'% dﬂd ;il’ll[’ﬂd[S IhE use
of aBbreviations, etc.), and the terminology employed with previously
recorded data. The number of dala categories that are used is open-ended.
When it is found that new categories are necessary, either because ot
inadequacies in the prior structure or because a new type of data is being
recorded for the first time, new categories can be added to d master list.
However, the master list of data categories must be controlled so that, for
example, one person entering data in a catalog does not use a single
category for site type and another person two categories. The control of
data categories is a major problem, at least at the regional level, for data
recorded in different cutalogs cannot be brought together unless these data
were recorded initially within a tramework of comipatible data calegories.

The recording ¢enventions and terminology that are used can be much
more flexible than the data categories and still permit duta recorded by
different scientists, in one or more catalogs, to be synthesized in a
meaningful manner. 1t is true that if one searches u composile computer
file under & catepory of **Materials’™ and he asks only for the Latin names
because that is what hc, used in recardiﬁg his own 1:13[:‘1 he will not huve a

manuals of recording conventions and lhesgumses of terms uged in
particular disciplines are being prepared and constantly updated for at
least some of the museum related disciplines. 1t is hoped that these will
serve as standards for others to follow but there will always be room for
additions.

The third area of data compatibility which museums have yet to
resolve is related to, though not identical with, the second. It is the fact
that different museums and often different parts of the same museum
maintain catalogs tor different purposes. A catulog maintained entirely or
primarily for inventory control purposes, for example, can be built from
recard% whmh mm.,.un no more 111311 len to 11ﬁem1 Gﬂ[&énl’lt&. :3! duu in

ﬁfte.gn ldgs (m‘ a_nnmatmn Lllgssea in Iha tem’nnnlngy of I}IL Mus,eum

Computer Network system). The cataloging of a humauan or animal skeleton
for inventory control purposes, however, is quite different from the
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cataloging of that same skeleton for purposes of comparative research by
physical anthropologists or ;un[ugslsx In the latier cuase. several hundred
annotation classes may be necessary in order to build a network of datg
that will be usable to the scientists involved,

In a recent critical survey of the uses of computers in archeology,
Whallon (1972:36-37) contrasts what he calls “general-purpose™ data files
with smaller. more specific files of data which are constantly being
maintained by an;h::ulu__g;sls for particular studies or analyses and which
normally .contain much more de:ailed information on a relatively limited
set of variables. In the latier files the information is uvsually more
rigorously defined and coded in special ways, dependent upon the
particular exigencies of the intended analysis. Whallon concludes that what
he calls the ad /ioe solution of general purpose data banks probably will
not prove suitable in the long run.

It archeology contintues to progress as a science, it will 1nw114bly
lead to the analysis and re-analysis of data in new wuays, often
requiring the measurement or observation of different variables or
attributes of the same data, ... [t is eusy to foresee that the neat and
logical structure of catalogs now in use for data banking (e.g.,
Chennall, 1971:11-16) will eventually break down. Catalogs and
thesauri will become too large, unwieldy, complex, and internally
inconsistent for effective and efficient use in analysis long before they
will have reached their theorctical maXimum [size] {(Whallon
1972:37), '

The problems discussed above are all very real deterrents to the
development of networks for museums and related disciplines. However,
those of us working closely with computerized museum catalogs do not
believe that they are insurmountable. In March of this year a dozen of us
closeted ourselves for two days in Hershey, Pennsylvania in an effort to
develop a coordinated attack on these problems. As an outgrowth of the
Hershey Study Group, a new organization, the Museum Data Bank
Coordinating Committee, has been created, with funding for the first two
years provided under the provisions of the National Museum Act. Some of
the specific functions of this new organization are:

I. To develop comparative descriptions of the general information
systems that are presently available so that a potential new user
would have an objective basis for deciding which system was most
apprgprmlelulnsneeds
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standard rELDrdmg conventions for ;l“ museum d_gta_ bgn}é&} 50
that data recorded in one of the systems will be compatible with
that recorded in other systems.

3. To coordinate and disseminate information to all interested
parties concerning new devclopments in the use ol museumi:data
banks.

4, To s‘upply inf’grmatign and (for a fee) consultants to work with
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‘o serve as a cerntral point for the communication of information

to and from other data buank vrganizations around the world.

6. To coordinate the development of programs for the conversion of
data from one system to another and the collection of data thut
have been recorded in more than one of the five systems.

7. To coordinate future system refinements. so tnat data recorded in
any one of the systems can be processed substantially unchanged
in any of the other systems.

8. At a later date, when sufticient information has been gathered in
data banks across the country, to coordinate or contract for the
synthesis of actual data for specific disciplines on a regional or
national basis.

The Museum Data Bank Coordinating Committee began functioning
September 15,1972, and we hope that, wnhm the next two yedars, i
sufficiently sound base will be provided so Liat true interactive networks
of computerized museum catalog data may eventually become a reality.
The problems today are not the limitations of available computer
technology but rather the lack of adequate funding and, particularly. the
lack of cooperative effort among the museums which are in a position to
offer leadership in this area. Hopefully, the Museum Data Bank
Coordinating Committee will be able to make substantial contributions
toward the resolution of these problems.
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licroseconds and Multi-Months:
i

Turnaround Time in Social Research

James Davis, Director
National Opinion Research Center

The National Opinion Research Center (NORC) is one of four
agencies in the United States that is capable of gathering national sample
data and not maKing any money ol itz that is, NORC., the University of
Michigan Survey Research Center and the Temple University Survey
Research Center are academic, non-profi'. national survey organizations,
The fourth, the United States Government, you may have heard of., '

There are three basic problems in our business. and three fucts of life
that seem 1o cause them. In the following pages some ideas are presented
about how networking might help. if not to eliminate them, at least to
mitigate them.

Let’s begin with the three fucts of lite about surveys. The first is that
they ure extremely expensive at least by the standards of humanities and
social sciences, There are hard scientists in the crowd who would consider
our budgets petty cash, but, by the standards of the social sciences and
humanities, the sort of data we gather are very expensive. When people
meet me they ask two questions: “Is McGovern going to win?.” (I don’i
know) and “How much does a survey ¢ost?™" There is no single answer. It's
like saying, “What does a car cost?” 1 think it’s fair to say that a
rock-bottom cost for data for a national survey these days is aboui
seventy-five thousand dollars, If you really want a foxtail and an FM radio
and air conditioning and stuff like that, one million dollars is quite
common just for collection of the data, It does not include analysis and
planning,

Surveys are conducted almost entirely with hand labor. The
interviewer is a human being who has to be sent to a place to talk io
another human being. Field costs are the bulk o 3, survey costs and although
there have been a few Buck Rogers kind of experiments, it scems to be
basically a hand-labor performunce. Just like the economics of hair cuts,
you can see a progressively deteriorating economic future for us unless,
like the libraries, we cun find ways to cut costs. First, these surveys are
very expensive sets of data,

Second, surveys generate a high volume of information. There’s no
such thing as a typical survey. However, [ will now tell you that the typical
survey runs aboul one hour, collects about seven 1BM cards worth of
inﬁarmalinn r_sc% rLspundml g}fi;nncs smﬁclhing Iil{c: Five l{uradréd

hundr::fl a,nd Iwcnty lm: l,huusgnd ;cm;iatlmlsi

There are two reasons for this high volume of information. First,
social scientists do not have good theories. We don’t know what to ask, so
we ask everything. My favorite is a question in the NORC study about six
yedrs ago, & massive study about pressing urban problems. [ was reading
the questionnaire, which went on and on, and found this question: *Does
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anveone an this houschold ke rapdiance Tessons?™ T conducted 1esearch
aong the tenmn ol sty o0 seven investigators amd their assistanis and #
cre cottld rememiber whao had pur that guoestion in o why,

The sevond. somewhat doss facernously o ds that the nunging costs of
additionud time wie small, Irowould cost just as much 1o go out and ask
people two questions as 1o ask them an hour™s waorth, Thas, indeed., has
hecir studied by people niving (o introduce cost etticiencey, You might s
well sather o o ot intormation sinee the margingl cost ol additional
questions is very small,

Our thivd tact ot Life about survey rescarch is non economic bt
cultural, Duta tends 1o be propriciary, Somebody owns the data, The data
are cither collected by an investigator, for an investigator whu las o grant,
or for a tederal ageney that has a particudar mission. The United States
decennial census is about the onle nm'\-pmrzriclzzr}' |;l1=§£C=5C;EiQ data
collection. The census collects its inforimation for evervbody,

These three fucts of lite expense. high m]muc ol intormation, and
proprictary social structure - lead o) ihiree results: (1) a very fow usage of

the data: (2) delaved usage ol the data: and (3) usage of biad data.

I don’t have any hard evidence on the low usiage rate. but | would
suess the average survey generuates either a book, a monograph, or two or
three articles. Furthermore, I would guess that it you went through cach
report, it would be very rare to find that the analvsis hoiled down to more
than twenty-five correlations out of 4 possible hundred and twenty-tive
thousand. Thus the data cost P just making up numbers but 1 don’t
think they’re ftar our ol line run about ten thousand dollars per
correlation. The remaining correfations just sit there. Ours it in 1BM cards
in something called Petersen’s warchouse on the south side of Chicago. We
have verr low usage but Petersen is getting rich. You may laugh. but low
usage is why we are headed for cconomic extincetion. The second result i
delay. It takes about two years 1o get a report, Last vear [ had a very
crucial interview with o tairly prominent otficial in Washington. I wus
asking him for some money and he s;;iidi Do you know wh’\f *;ncmluuhts
have o bad reputation in Washingion?™" 1 said. “Because were stupid.” — |
wanted to beat him 1o jt, He said, “No! Evervbody in \V;lhhll’lgiilll is
stupid. You're too slow.” 7 )

It takes vou gabout two years tu get g IE':}‘!UII out and then most of the
analysis is done by a wickle-down effect. The original investigator
completes his study and writes his rcpm’L A couple years alter that
somebody hears about i1, They then write us it NORC to ask it they can
have copies of the cards. If we can find the cards and the code book. we
send it to them. Again | don’t have hard data, but | would guess the
articles coming across my desk to review tor journals are essentially on
data collected between 1960 and 1965, The Interuniversity Consortium
for Political . Research (ICPR) ut the University of Michigan is trying to
solve this problem,

Because we have low usage of the L‘\‘pEﬁS:V data, and great delay in
getting reports out. most of my colleagues substitute by using bad data.
You can do a survey of your freshman class quickly and cheaply. Given

s
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cartain motivations o publish research in our business, people publish
rescarch o the daw they can ger. Frankly, most of the data publish. 1
the better sociological journals is prevy bud i terms of the samples un
measurement. That is.in the ability 1o generalize to larger populations and
COncepls.

What is the salution to this sort of problem? For this audicnce in this
setting it is obviousky clear, and it hoils down, T think, to two thines, First,

nocd to colleetivize data gathering. We need 1o hgve more SrOlps of
igators or groups of institutions or whale professions geiting roeethes
to subsidize the collection of data for evervone. This contradici~ 1he
“leonardo theory™ where the great genius gets a grant and everybod voelse
hopes someday they can get their hands on the dia. T don't think this
theory is poying oft and T don’t think {t's economically viable. We have 1o
collectivize and socialize data so that the handtul of organizations with the
teclatical ubility 1o cotlect data can be acting more in 1he vei ! i
interest. This of course is notoriously  difficult given our tr Ilmm ol
arunting annd tunding., Scecond, once the data are cennalized. we need 1o
get them our w the customers through something very much like

computer networks, To seems to e an ideal operation would have (wo or
three Turge centers gathering data for groups organized by content. social
prablem. discipline or whatever, and then have these data freely available
mmnediately to evervhody who is interested.,

[ should like to sketeh for you two reasonably concrete examples of
prototypical projects of this soit, The first is barely relevant .to the
qllcsllnll ui (:nmpun:r nﬁlwurkg Iml ! ihink it i“ll%ll';liv;*i lln= idt:a. “‘*if')l{('i
has
if)msu‘sﬁi o u.mdu;l an i,mnugl s;uw;y o luplLs of g&;‘llu.ll interest to
sociologists. We went out in Junuwy 1972 we'll he going out again in
(973, 1974 and hopefully afterwards with a standardized schedule. The
questions do not chuange: they are Kept fixed ¢ every yeur so you c¢an detect
time trends. The questions are set by an advisory group of far cal
sociologists, We do not analyze the data at NORC. Rather, we deposit it
with vurious depositories, in particular, the Roper Center at Williams.
Massachusetts. Anybody who wants u copy of these data this year. next
vedar. any yeuar, can obuin them for twenty-five dollars a deck. The 1972
survey ran 1o two decks so it cost fitty dollars. That is strictly the cost of
duplicating it. For fifty dollars anybody. student. faculty member,
researcher, can obtain mutional survey data. five or six months old. on
topics relevant to everybody. These materials are also being input into a
Dartimouth government time-sharing system und thus witl be available 1o
people at Dartmouth and 1o all the customers of Dartmouth time-sharing.

Next I'd like to describe @ project we are beginning for the RAN?‘J
division of the National Science Foundation. The project is a literal
response 1o the statement that social sciences are 100 slow. Beginning in
1973, NORC will draw what would be a national cross section sample of
the adult population. size nine thousand, This is fairly big as surveys go.
We are then going to divide the sample into fifty equal *mini-samples™ Jnd
interview one batch a week, starting from January 1973 and continuing —

als
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we hope for a long time — but surely for one calendar vear. This means
that we will be in the field continuousty. This is a distinct advantage in
terms of getting fast output. When a man calls up with a problem instead
of saying, “Well. let’s get a grant, du@)n a study, and so forth,” we can say

“All right, we™ll stick your question in next week.” We will he interviewing
continuously. Furthermore, this research will be for a consortium of
federal agencies, (Aguain. this notion of collectivizing the whole thing.) No
particular agency needs this much information so fasi. However. we have o
collection of six agencies: the Depurtment of Agriculture: HUD: the
Department of Transportation: OEQ; NSF: and the Office of Munagemem
and Budget. We hope that we can proceed interactively with these people,
giving them information. and. if they don’t like whut they are aetting,
changing the question the next week. We're not only Irying to get data out
fast, we're trying to get a teedback loop built back in so we can nnrimw
our data collection. Finally, as the true computer network aspect of it, we
have arrangementis with Dartmouth te put these materials into Dartmouth
time-sharing. in the IMPRESS program, IMPRESS is the only shared- time
social science program that could handle this much material. IMPRESS is
being changed so it can be up-dated continuously, which means that our
federal users in Washington, or anybody. can call up Darntmouth
time- S]‘iﬁl‘l!’l'ﬁ1 and run hiz own data, We are hi_rpln},_ to train our federal
customers to run their own data because once we've got this thing running
so fast. it is a waste of time for them (o write us and ask us to make tables
and mail the tables back. This is our network. How many points do you
have to have to have a network? | guess two will do. We'll have three. The
data will be entered in Chicago, maintained in Hanover. and accessed by
our various users in sthmg1m1 along with users on our statl, The data
have a pure science sort of mission too. and in tape form. card form,
maybe through access to terminals, are aviilable 10 any investigator
anywhere. This. of course. is a very small network, Today it consisis of
telephone lines from Chicago to Hanover. Bui, | think, it does provide 4
prototype for a way of reorganizing social science data collection in such a
way that two things will happen. one noble and one less noble, The noble
result is that the nation will be getting more return for its investment in
social science. The less noble result is that survey houses will be able 1o
stay i business.
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Museum and Related
Disciplines

Chairman: Robert G. Chenhall, Executive Director
Museum Data Bank Coordinating Committee

John H. Beaman, Curator David Vance, President

Beal-Darlington Herbarium Museum Computer Network Ine:

Forrest MceGill Recorder: Helen lanni
University of Michigan ; Wayne State University

Dr. Chenhall opened the workshop with a summary of compuier
bused activity at the University ol Arkansas Muscum, He began building a
computerized data bank at the University of Arkansas for the Arkunsas
Archeological Survey in 1969, The Museum Computer Network software
puckage was used to record both archeological sites and artifucts. The same
package is now being planned as g basis for a catalog of the entire
collection of University of Arkansas Museun.

Mr. Vance, Registrar of the Museum of Modern Art in New York
which holds a permanent collection of approximately 25,000 objects.
described the computerized file format which the Museum uses. Using the
computer based system. one [ile rather than four are maintained at the
same price and with the same amount of work. This file can be accessed

thereof, The Museum is looking forward to exchanging information
through the Muscum Computer Network with other art museums, and
museums representing other disciplines. To do this, they must work
closely with other museums. establishing a system whereby information is
organized in the same way, The network performed a crucial experiment
in 1968-69. testing 1o see i’ data sclected at random (rom files which were

coherent data base which could be used effectively. The experiment was

successful. The few museums who can afford it are using programs of the
Muscum Computer Network., The programs uare continually being
developed and expanded, although they are uselul in their present state.
The Museum Computer Network has worked with other muscums
which have developed their own programs. Some science museuins were
unwilling to come under the wing of the Museum Computer Network,
since the Network has become associated with one particular program
package which is tied, at least in the foreseeable future, to IBM (due to the

[
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limited development of PL/T compilers). To bring together these museums
Voathers. w superorganization, the Museum Data Bank Coordinating

HERH
the

Commiltee, :
United States and in Furope, Each museum has developed almost identical
systems, using completely different programs. The committee plians 1o

some logically  trivial  progromming  which will enable these

has heen formed which represents museum groups in

sponsor
museums to exchange information.

Mr. McGill vudined a project which he directs that has been des
to work out a system of coding the variables for a very barge group of
images of the Buddha trom Southeust Asia. particularly Thailand. The
information will be retrievable in several different contigurations,

Dr. Beaman. speaking as a member of the Editorial Commitiee in the
Program Council of Flora North America, described FNA plans to develop
a new computerized Hora of all the planis in North America. This progrant
was 1o have been implemented October 1. 1972 ithrough the Smithsonian
[nstitution. involving Michigan State University, the New York Botanical
cal Gardens. and the University of North
lists of

igned

Gardens. the Missoari Bota
Carolina. Flora North América (FNA) has developed a set of files:
species. morphology files. cte., and has developed batch processing with
the IBM General Information System. At this time, FNA has no real
ume-sharing capahilities,

Another project at Michigan State University which Dr. Beaman
directs is developing data bases in the form of matrices with taxons on one
axis and charucteristics on the other. Through different program packages,
auser can: (1) make a divect identification by inputting characteristics: ( 2)
have the computer construct keys to a particular group or write
descriptions based on the information in the matrix: or (3) have the
compuier quiz g student on his knowledge of characteristics of a particular

group of organisms.
In the open discussion which followed., several points and observations
were made. One advantage ol using the computer is the ability to eliminate

the occurrence of human error in misclassification of plants. art objects,
el

The prablem of classifying archeological artifacts is @ more complex
one. due to the vastly different levels of description which are not
organized into a widely uccepted method of clussification. There are three
ways of weighting characteristics of plunts and art objects in a museum
classification scheme. The simplest system is not 1o weight them at all. A
second s to subjectively weight them. inserting in an extra row the
respective weights of the characteristics. The third is to calculate the
probability for frequency of vecurrence. as of a plant species in a given
locale. However. the mathematics for this have not yet been worked out,
The third weighting scheme has several disadvaniages when it is applied to
classification ol art objects and archeological artifacts. Many artifacts are
one of g kind, but the scheme definitely would be useful in the case.of the
10.000 Buddhas. many of which were probably made by different
workshops. whose work is distinguishable. A classification scheme for art
abjects like the Buddhas must include indicators of the relative importance
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of style. and iconographical details. Tt is virtually impossible to create a
hicrarchy betorehund. For archeological artifacts. for example. there exists
a spuce/time problem: groups of morphological characteristics may deline
certain geographical areas, while a group of design-style changes through
time may cross several of these areas. A solution, gready facilitated by use
computer, is 1o run sorts according to each churucteristic before
classitying, compare the sorts, and sce which sorts tend 1o bring the siime
groups I('!,L’Elii"" Through the compt one can also  discover new
relationships. e.g E'u.,[we'n plant spguga gnd the selective nature of the
environment,

The economics ol using computerized files is an *for muscums
today individually and as members of networks, Mdny ll.w relied on
computers only for better performance ol tasks which have been
traditionatly done manually. Mr, Vance estimated a cost of 51 billion to
L;imlméu; ..l!._h ui llu;: muth}! !mll blllmn MUSEL (ib_]i.glﬁ u‘i Iht Umuzl

of

cuﬂ‘;izler"‘d rjlanls; ;u';;hezulﬂgi ‘al siles, or a,rlil'ﬂcls, Th:;y’ i_l_l;h’LlQillGd a pl;m
to computerize new classifications and new data, which would vield
excellent records, perhaps, 10 years tfrom now. It was noted that the
Mexicans have been using computers for many ol the above purposes since

1964.

The next step is to implement networks, u;*"l;,né the cost ol
implementation, and what kind of economic support cun be expected.
Q
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Com puters and Netwgrks

cellor for Research and Development
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University of Michigan

Recorder: S, P, Singh, De ; artment of Chemical Engineering

Thc Llisn,:us;s:inn section began with the presentation by Harrison Shull
ol different ways in which compttters can be used in the cllauplmc of
L,ht_ll}h[l}’ The following uses of computers in chemistry ure examples.
L. Computers can function as a computation tool lm theaoretical
chemists to solve complex problems.

= Computers can conuol luboratory equipment enabling exper-
iments to be modified as they proceed.

3. Compulers can be used in on-line data acquisition,

4. - Compiters can be used for information retrieval and stora 1ge.
Through Chemical Abstracts Service, in these systems there can
be dccess to the structure und  substructure of  chemical
contputnds. Graphical systems can also be used for information
retrieval. ;

5. Computers can be used in the area ufinvcnmry control problems,

[n the discipline of chemistry, computers are used for inventory
conirol of chemicals and equipment of daily use.

6. Computers are being used in many areas for the purpose of
computer augimented instruction (CAl). In the area of chemistry,
computer gided education can be especially useful,

7. Chemistry departuments are complex. Computers can be used for
munagement and resource atlocation problems,

5. C umpu!us can also play an important role in message switching
sCIvice Communication  berween  different deJFI!ﬂEHIS of
cllitm;nl mstitutions can be made much more efficient.

Dr. Shull pointed out that if we can solve ne iworking problems in the
arca ol chemistry. we can solve problems for other disciplines. Chemistry
is‘ ] \u:ll f_lsilmu_g! LI[%;!FIIIIL ;md [’HLJVILIL; ian ILIQ al example ol the kinds of

Gpul dls;ussmn covered niuny ui 1]1;5;, Jpphgqlmns of LU]I’[PLHIH}E, in
chemistry. T is very important to decide in what muanner one is gaing to
mteruct with the computer. To make computers more useful, it is
'y to develop a natural language. the lunguage wimh is used by

nece
chemists on daily basis. Tt is important to have the computer adapt to
the vocabulury of chemists.

b
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Graph theory cun be used in chemistry for representing the
connectivity of gtoms in molecules as well as for indexing Chemical
Abstruacts.

Graphical terminals can be used to display and store \;nm'pl;“{
biochemical structures. New structures can be edited. stored. examined
and manipulated.

There was some discussion on the use of networking in the discipline
of chemistry., All of the uses which Dr. Shull outiined do not require a
national network., Dr. Kriloff remarked that. when the University of
Hlinois chemists get programs from some other place, a great deal of time
is spent in changing the progrums to function in the new compulting
environment. There are also problems caused by poor documentation, if a
computer network is available to chemists, these problems will not arise,
Dr. Wyatt said that two types of costs can be avoided by using national
networks: (1) conversion costs, und (2) storage costs,

National networks will make clear and detailed documentation a

necessary part ol the everyday life of a chemist.
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Networks for Langtu
and the Humaniti

ges

o
o

a
e

Professor of Computer Science and Linquistics
Universitv of Kansas

Co-Chairman: Walter A. Sedelow, Jr.
Professor of Computer Science and Sociology
University of Kansas
Joyce Friedman Victor L. Wallace
University of Michigan University of North Carolina-
Chapel Hill
Hans E. Lee .

S

Michigan State University Recorder: Kurt F. Lauckner

Eastern Michigan University

The workshop on networks for languages and humanities began with a
! ELUUg B
h

lies
series of presentations. led by Dr. Lee. The full text of Dr. Lee's paper
appears as Appendix Cin this volume,

NETWORKS FOR WHOM?

Of particular significance to the humanities is the fact that many
forms of research in the humanities have been funded by the National
Endowment for Humanities while the development of computer networks
has been supported primarily by the Office of Computing Activities within
the National Science Foundation and similar agencies, Scholars in the
humanities who use computer services may find it very difficull to
influence decision making about the allocations of computing services in a
particular campus.

Most computer services so far have been developed by people who
either have been trained as systems programmers or are numerically
oriented. However, the user, for whom the system should have been
designed, is the person who wants to do some research in the humanities
or in the social sciences but who is not a computernik. Hospitals provide a
nice analogy. Sociologists for a number of years have been pointing out
that patients in hospitals are treated as objects. In effect the whole
hospital structure and its processing operations are designed for the
convenience of the nursing staff, the physicians, and the administration.
The same thing carries over into the provision of computer services for
humanists.
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COMPUTER PROGRAMS AS NETWORK RESOURCES

Dr. Friedmuan described two primary goals of rescarchers in the
humanities: accessing large programs available in other places: and making
local programs availuble 1o others. A number of large linguistics programs
which Dhave been written in other places have been brought 1o the
University of Michigan with some ettort. They probably aren’t going o be
used very much. It would have been easier to use the programs in the
original instullation,

Groups of progrims that pcople xmnl to look at could be distributed
over a network. Often one would like 1o try a program but doesn’t becuuse
the time and efTort necessury to obtain a tape and run it are too great.

Dr. Friedman has large linguistics programs at the University of
Michigan which are designed to be used by linguists who uare not
necessurily computer people. One program tukes a particuluar form of
agrammar and  grinds out sentences in order to help people 1o write
iﬁ';ltﬂlﬂatr% Us’;s_r%z get 1o see whzn th:’: nlilput isi nnm;‘ 10 b;. Th ere ure 4

Dr. bu;;lm;m w;mlci l:lu,— 10 b; in sslumnnn wh;:g pguplg could I]}’ it out
and decide whether they really wanted a 'pi‘;wr:lm that big. She would like
to be able to work back and forth with her users. to demonstrate her
programs, and to have people demonsirate lhul Progris.

The Association of Computitional Linguistics will meet in Anan Arbor
in the summer of 1973, Individual programs will not be brought to the
University of Michigan for demonstration even though the machine
facilities are ;nf;liifihis: because the time and effort necessary for the

transfer ¢annot be justified for a short demonstration, Networking would
make demonstrations llL:. this possible.

REASONS FOR NETWORKING '

Dr. Wallace noted that creation of the appropriate kind of network is
ery much dependent upon the reasons why people use networks, One of
[he reasons people use networks is for economy of scale. A large machine
with twice the capacity will not cost twice the amount of money. Through
economy ol scale the user gets more computer power and more attention
from a well-trained stalf while the supplier gets smoother demand.
Capability of staff is the second reason for using networks. A person
centered in a small university may have a small computer but also needs to
have access to a larger machine and the associated staff.

A third reason why people want to have networks is to share
resources, especially nonportable programs. At the present time the
nonportability of programs unfortunately is the rule rather than the

exception. Researchers also want to share hardware resources. There

only one ILLIAC. If a user needs to get at it on a frequent basis. as part of
a research project but is located in the other end of the country, he wants
to be able to coimmunicate better, Data sharing is another form of resource
sharing facilitated by networks. Some computer applications require the
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use of more than one processor simultaneously. In computer graphivs one
processor s needed for the graphics terminal and another for relared
servicing, The two processors hooked together form a basic netwaork. One
last. entirely different. reason foy networking is to fucilitate genting

messages back and forth from one plice to another.

The network that is appropriate (o cach reason is a different network.,
To achicve economics of scale yor. wan heavy bandwidths over short
distanees. To utilize a more capable stafl one needs, essentially. a terminal
processor kind of network., Again it is going 1o be tairly local because
computer power Is not terribly unique. For resource sharing one may be
forced to use a national network. Rarely, however. does it need to be 3

wideband network,
DISCUSSION
The open discussion which followed covered severul tuopics. One

additional reason for networking is increased availability. Very often with
a small machine it is not worthwhile (o run it more than vne shilt. wheresas

the big remote machine can be accessed from home. very often six or
seven duays o week,
Expertise sharing is very important. As the demand level lor aceess Lo

expertise picks up from all over the counlry one cannot expect the experi
to operate on a shoe. ng and to fulfill functions for which one actually
needs a technical staft, Ouistanding researchers may be unable o continue
1o grow as researchers and scholars it thevy must hecome progrimmers and
technical advisors to others who wish 1o use thejr programs,

Many people who are doing language and humanities-related research
feel that they are not in settings where there is a sympathetic computing
cnvironment. In some plices it may not be feasible to try to achieve the
fevel of understanding, interest, and sophistication of expertise that make
the environment sympathetic. Through a network a user can sometimes
gel an approximation of a sympathetic computing environment. i1 is very

it one is in a computer-rich environment to feel that little needs to be

casy
done to change the current sitvation. Peaple who are wellsituated raise all
sorts ol objections about what would happen if computing capability
became available to more researchers. Yet. the failure ta apen computing
resources through networks denies many people who might do creative
rescarch the opportunity 1o do so.

A network does not necessarily mean one center. A network could
mean something more ARPA-like. or have regional nets within a larger ner.
In the physical sciences it may be most economical to establish a single
national computational research center. At the National Center for
Atmospheric Research (NCAR) it has been cheaper to bring people in by,
plane. in fact. than to brine them in by telephone lines to use a computer,
Because a system has been so finely tuned. it may be better to have

researchers work on site. In linguistics and humanities the situation is very
different. It might be 2 great mistake to settle upon a given computer or g
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given set ol programming languages. There are so many different Kinds of
capabilities. to which different scts of languuage rescarch users should have
dceess, it would be a great mistake to 1y to consolidate them all.

Any plan for nerworks should 11 into the averall system, the dynamic
systent. of our socicty, Nonportability of programs is going to continue 1o
exist i for no other reason than the United States miail is getting worse all
the time. By the time the network exists the United States “mail will not be
a competent mechanism for distributing sotftware, Transportation may
improve in the next 100 yeuwrs so that people are transportable themselves.
We should be addressing the question of networks in these terms,

A key problem with networking is communicating the prot _ols 10
potential users of the network. either regional or national.

User support must be available at each network node for that system
and for other national fucilities. One possibility is to build the
documentation into the interactive programs. A user wouldn't have to see
it cach time. but if he makes an error, documentation could explain the
legal options at that point. Another possibility is to have para-professional
or a para-pedagogical stati to fill these very important informational roles,
especially to decipher and reinterpret documentation that’s received from
other centers. The protocol explicator has ta be a very intelligent.
available, and sympathetic person. Otherwise computing will really be
discouraged. especially in the humanities and soctal sciences.

One can distinguish between technology development, resource
network development. and human network de elopment. A network is
more th;m a bumh ui quirjmém tied ttjgathﬁr bv wires or by radin The
;ﬂjlllly to look at various l’tdll(lﬁd] pml:;lcnm the ur!:m pmblem_ tl:c
poverty problem; the pollution problem: and the transportation problem.
Networks will help various people in various pluces to work together and
will encourage an inter-disciplinary approach.

In SuUMmImary, resources C)f interest to LG!T]I’IU'{LT network users in
languages and the humanities are: computer programs: duata banks:
expertise; computer power and, in some cases, computer availability might
be a part of a computer power. User support services should include two
kinds of documentation (reference materials of a very first rate quality and
tutorial materials) and, possibly, audio-visual materials as well. It may be
useful Lo h;zva Fu'iflime ]ibf’ll’iﬂﬂ" at eash nz;de
hut‘nnnmés rés&artﬂhua who pr;paré materlal for a central d;iltl b;mk or
software bank. It is also important to establish a central clearinghouse for
documentation of resources available on the network, and to guarantee
fast access to these resources. It might be necessary to have at least one
node on a general purpose network dedicated to humanities use in order to
provide fast access to computing power.

In an area like the humanities, which is 50 broadly diffused, one
center cannot effectively take care of all functions: culling conferences,
providing research fellowships, having seminars, servii g as a clearinghouse,
providing the staff, providing program mainte nance, and providing area
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specialists. 16 there is one central organization tor the network. it should
function as a communications utility. providing a service for whatever use
people want to make ot it.

There are some natural functional groupings among humanities
researchers, already developed today. which evidence a svnergistic or cross
disciplinary trend in computer based research: e.g.. the use of some
reseurch on natural language for theoretical development of formai
languages: the comparison of programming  languages with natural
languages in the study of semantics: and, the study of semantics as it
relates to cognition. Other kinds of groupings have formed. ironicatly. by
dislocation.  Occasionally a rescarch project which once consisted of
graduate students and a number of Faculty members in an institution las
broken up because those graduate students took their degrees and went off
somewhere else. Now they're completely cut off. The researchers aren't
able to put the system up at their institutions and don’t have access to the
data. Research careers, which have been focused upon a particular type of
rescarch, are lying fallow. A network 1o link these .csearchers io
previously used systems and duta would be most welconte.

A network governing body for a center or ¢ centers serving humanities
or language research areus, should have a bourd of directors perhaps similar
1o that of NCAR which represents many institutions in a consortium.
There ought also to be public members, people who don’t have vested
interests, 1o avoid the kind of inbreeding we all fear.
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Computers and Networks
in Economics

Chairman; George Sadowsky, Senior Research Staff
The Uroan Institute

Sanford Berg Mary W, Hook

Assistant Professor of Economics Senior Staff Economist
University of Florida Council of Economic Advisors
Mark Eisner Recorder: Gene Raymer
Technical Director Wayne State University

National Bureau of Economic Research,

Computer Research Center

The workshop was opened by Chairman George Sadowsky leading the
panel with a statement of opinion. involvement, and ar - of concern.
Given the fuct that the networks exist and that the technology is available
to create them, what kind of+a network environment or a Lg'ﬂnpulmg
environment is going to be most helpful in the future to practitioners in
economics? In other words, if we h. 1 a free hand in creating an ideal
computing environment for economisi, what would it look like?

It would have to include service for a viriety of types of actors,
people who are economists or who do things that are related 10 gconomics,
They’re widely scatiered in business, in non-profit research organizations,
in colleges and universities, and in all levels of government. In terms of
location, these actors are national in scope and move in national patterns.
At present, although economists are highly mobile, their programs and
data are often noi. There are many cases of pcﬂrjlt‘: who have moved
geographically or institutionally two or three years previously but who are
either still computing on their previous computer or have sperit several
years getting started again in their new environmment.

Networks appear to offer some kinds of solutions for some of those
situations. If the actors are national and move nationally, then the
network facilities offered to them probably ought to be national in scope

also.

There are two basic concepis of netwaork, The first LDI‘ILEFJ{ of
network is a general switchable utility concept much like the telephone
network. If you want to talk with anyone in the United States, you pick
up the phone and Ld” them, The line connecting you carries thILV§r you
decide to put on it, i.e., whatever you decide to say. I you're dealing with

a remote wmpuicl t,hg line cuarries whatever kinds of characters or
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messuges you transmit between you and your terminal and the computer.

The other kind of newwork is considerably more specialized and is
more intimately connected with a specific service or set of services,
Library networks and airline reservation networks are examples of this
concept, Messages thuat are transmitied on these networks are olten highly
encoded for a specific purpose. IUs important to distinguish between the
two coneepts of network because they result in 1wo very difterent
scenarios.

The concept of a general utility network results in an important

reorganization of computing use patterns. The network may now be used

o make one or more product markets, where (he products are
semi-independent of network characteristics. The network allows this by
providing very cheap transportation for data, programs and other

information between bayers and sellers who have heretofore been isolated.,
This expuansion of markets results — at least in cconomic theory — in

increased specialization and incentive for increased investment, In concrete
terms, there is much less likelihood of 100 more peuple writing 100 new
regression programs if a network existed that allowed easy access to
existing regression programs. So one of the primury benefits of networks
expanding markets for particular products is eliminating duplication and
increasing competition. The newwork becomes a vehicle through which
products compete in lurger markets.

Muark Eisner spoke as.a frustruted applications systems developer,
Muny people who deal with funding agencies like NSF find themselves in

~the situation where there are millions of dollars available for developing
-very good and sophisticated tools, but no money available for supporting

the dissemination of those tools,

In quantitative macro economics, one is not dealing with a great deal
of data. Almost all the macro economic data that people would want to
use could fit on eight 2314 packs and be on-line all the time. ;

There is a strong need for good and sophisticated tools to deal with
these data. Current computer techuology can serve a large group of users.
The technology for networking also exists. Certainly in macro cconomics
und econometrics, he appropriate professional community could get
together and use the tools that are already provided. We already have the
basis for a network using existing telephone switching systems and
circuitry, but its costs often muke it prohibitive to use. If telephone
charges were made in accordance with their real costs — not just a mileage
charge — and it the difference between voice and data communication was
recognized operationally, we might have an adequate network today, The
primary barrier that prohibits economists from using a remote computer
facility is the communication costs. There are many other solutions to the
network problem of providing cheap shipping — some of which already
exist; for example, the GSA network, The distance makes no difference’
and the charge is computed on the busis of the amount of information that
is sent.

A logical community of users in macro economics exists today. The
big drawbacks are political and institutional problems. Who pays for the
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compuier time is a basic concern. A funding agency gives a university
money, but can the researcher in that university spend money elsewhere?
Systems that can support an entire large section of a discipline are large
and complicated. However, if they have been developed in the public
domain. no one owns them and their maintenance cannot be supported.
There’s a myth that if something is developed in the public domain then
anyone can take the sofiware and make it operational on their computer.
This is not true for systems containing 100,000 to 500.000 lines of code.

Network concepts have developed from broad, very large dreams: yet
people discuss immediately how one computer can talk with another
computer. We ought to concentrate on a much simpler goal. and move
very slowly in an evelutionary way. It is important right now and for the
next five years to have users “talk™ to one computer and get information
back from that computer. Let’s not worry now about computers talking to
one another.

With a simple network that gives users the ubility to run a 600 line per
minute printer, then remote batch entry and production of buik output is
feasible for a reasonably small amount of money. That network should be

pmdu;éd LBIHPIEIE]}’ lndép&l\d&hl uf :my dxsmplum lt slmuld hg a service-

in a f':ree and s;t:nmpt‘;*htwg W’Fl}?, pf:.uphi: can use the resources m,adf: ;W;uiéblé
by the network, Through competition, better products., better
organization, and better ways of dealing with institutional probiems will
emerge.

Mary Hook described her major interest as using economic data and
information and gaining access to information quickly. The volume of
macroeconomic statistics is, on an absolute scule, reiatively small. It's not
small at all, however, when one speaks in terms of collecting it,
transforming it into machine-readable form, and using it on short notice.
The Council of Economic Advisors is basically interested only in the major
macro series, but there are problems if we want to get information to the
council members quickly, i.e., within one to three hours after the data
have been produced by the Grlgii’lﬂtiﬂg agency. Most working economists
and econometricians get their data from the standard publication sources.
We just can't wait that long. '

The Council, in addition to doing short-term reporting and short-term
forecasting, is constantly initiating studies of special problems. Last year
the Council promised the Joint Economic Committee that it would, for
the 1972 annual report, produce another study of unemployment. Work
has begun at the Council now.

In terms of computing facilities, we have available to us a 360/75. We

haven t used lt becausa 11 hdS no data bank Any ddld 11141 we wiu’tl to

Dnly a prlrmtlve version Gf TSF‘ .md llt;lg anmums:atlaﬁ on héw tc: use
the control language of the computer are available. While the computer is a
free good, it’s not an attractive free good.

On a commercial time-sharing network there are available a very
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sophisticated lunguage for manipulating data and a quite large data bank.
containing close to two thousand quarterly time series. We are most
interested in those series, The service gives us the ability to transform
variables and has all ot the standard statistical regression capabilities, We've
also recently begun to use the Brookings Institution computing center,
which also has a small data bank.

A recent special study. required u large subset of BLS employment
data, which is already in machine-readable form. BLS does sell copies of its
files. Unfortunately the data format is not directly machine-readable by
any ol the computers to which we have access. since they are written by old
7070 progrums, The gold mine of data exists in relatively unusable form.
We have the pity ol knowing that in all too muny places that sanie data are
being laboriously keypunched, entered into a computer, and used. It’s a
very sad situation,

Sanford Berg noted that some institutions are beginning, because of
involvement with new computer rescarch and large data bases, to try to
cope with the information and cooperation problem. With the 1970
Census tapes a1 DUALabs, literally just one group must perform the
function of disseminating these data. [t’s almost imperative in that setting
that cooperation occurred. This has also happened with several other
large-scule microdata bases. The Survey of Economic Opportunity, for.
example. is now housed at the University of Wisconsin, A machine-
readable bibliographical system describes everyone who is doing research
in the poverty arca und how to get access to those people. '

An additional inefficiency in the utilization of compuler services for
econdmics is due to the use of block grants rather than project grants,
Universities would like to charge high prices for those local demands that
are quite inelastic, e.g., those supported by government grants, but if they
obtain sufficient revenue from project grants they can’t then give extra
time away free for their internal uses. Instead, the product has to be
differentiated to justify differential prices, such as charging less for
overnight or third shift use of the facility. Often, this results in computers
not being used to capacity, Block grunts awarded to universities, would
probably be a better method for the Federul government to maximize
research output at universities.

One project that this group and other groups in econoinics can take
responsibility for is to study the economics of the current and future
computing situation and point out what can be done to increase the
efficiency ol use of these resources.

George Sadowsky summarized the consensus that what’s really needed
are ways of accessing individuals, computers, and other people’s data and
programs. The domain is national with special focus on special data and
program repositories such as Washington. Elaborate user oriented service
centers are not as uscful as access to what already exists, Once we learn
how to use existing resources, we can proceed, but the immediate task is
to break down the barriers between local computing enclaves,

The second question posed by the conference organizers seems easy to
answer: what kinds of technology make sense for the group or discipline:
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raw computing: large files, active or static: programs and sofiware:

interactive terminals: graphics? It seems that the unswer is “some of cach™

JHLl it depends upon the .;ppluﬂmu 1 being executed and the purpose of the
search.

What we seem 1o need now is to make full use of ’,1,;11 we lmw_ WL
arc overdeveloped and there’s not enough user testin
exist,

Regarding the kind of support patterns that make sense [or economics
we can only list issues. What are the pros and cons of institut ional budgets
and grants from foundations, government subsidies and is ase for
government subsidy of a network? Is there a LJEQ iu - specific conditions to
be tied to grants so that computing money is freely floating money? Is
that the way to 2store consumer choice once a network exists? How do
we finance computing it the scenario is going to shiftl to increasing use of

networks and how do we cha the finuncial structure of computing to
the extent that public pull;y i.!l, sone level provides a more efficient
allocation of resources, and better services to researchers. There are many

choices and a great deal for us to learn,
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Library Networks

Chairman: Fred Kilgour. Director
Ohio College Library Center
Davis McCarn W. David Penniman
Acting Associate Director Associate Chief, BASIS-70
for Science Communications Battelle Memorial Institute
and Computer Engineering Service
National Library of Medicine
Ronald Miller Recorder: Carolyn Landis
Director, NELINET ~Ebucom
New England Library Network
MEDLINE
Davis B. McCarn described MEDLINE, the on-line, nationally gvailable

literature search and retrieval system of the National Library of Medicine.
Through (his system, a computer at the Nutional Library of Medicine
(NLM) can be accessed from forty cities. The service reached g present
state of operation in October of 197]. Information available for each title
in the data base is standard bibliographic informuation: author, titie,
language, publication date, ete. Access made by subject yields a response
within four seconds, listing all titles available in the system pertinent {o
that subject. The user can request that all titles be printed if he wishes.
Average search time for most users is approximately ten minutes,

Four modes of access are available: Western Union, Datacom, TWX,
and Tymshare telephone networks. The data base includes over 1200

journals indexed with over 400,000 citations with 1G-12,000 new citations
being added to the system cach month. The data basc covers publications

cited in /nddex Medicus since J antiary 1969,

MEDLINE service runs 43 hours per week using primarily the
Tymshare telephone network. Charges for service are made on the basis of
resources used. Each ten minute search costs about one dollar, Medicul
schools and  research  libraries are the major users, Beginning with
approximately 106 scuarches per month, the MEDLINE scrvice has grown
substantially. In each of the most recent months, approximately 3000
off-line printouts have been provided which resulted from approximately
10,000 scarches. Approximately lwenly users, of 120 potentiul users,
access the system simultancously, Average response time with twenty
simultaneous users is three or four seconds,

A parallel service run by NLM on another comptuter at the Systems
Development Corporation (SDC) is the AIM-TWX service which consists of
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a reduced rate base of approximately 200,000 citamions in addition 1o the
resource base from the Educational Research Information Center. On a
trial busis. this service has been available ree to MEDLINE users during
September 1972, The NLM date base TOXICON and Chemical Abstracts
Service CBAC tapes are availuble through the same network on a
comnmercial basis. In December 1972, Chemical Abstrucis Condensates

tapes will be avaituble 10 MEDLINE users for 545.00 per hour. With cach
of these parallel services. whether available without charge or ut
commercial rates. the onus is on the user to learn the dilferences in
meihods of aceess and of use for each system. _

Several constraints have prevented extremely wide use of the
MEDLINE network. Some commercial network time-shuring services are
available for $10-515 per hour while retrieval services may cost 545-550
per hour through the NLM newwork, Tapes used in MEDLINE were
designed for old-fashioned batch processing systems and are not really
tailored lfor the current information retrieval sysiem.

Problems encountered in library use of thie data bases are primarily
attitudinal. Many libraries measure the performince . t_:i information
retrieval services with precision and recall ratios which do not accurately
measure additional advantages available through the on<line systems as
opposed to manually operated systems. A second problem is the lack of
readiness in libraries 1o make use of an on-line 5};5131‘71 The tradition of the
Iree library n’m!u:a. acceptance of fees for on-ling services difficult for most
libraries.

Dr Mnﬂlrn pﬁ;dic;h;ﬂ a vast pmiii‘ératimi @F {)i’liit‘lc irifﬁr’lﬁi’lﬁﬁﬁ

b:,.n..umc dVgllL!blL in nuny lﬁLibJLLI arcus and mgm_}f _ggugr;i}}fllg areas. The
NLM and other networks have already laid the groundwork for such

expunsion. :
[n answer 1o questions from workshop participants Dr. McCarn
explained that MEDLINE.uses the Tymshare network for communications

only. A data deconcentrator, which is attached to the NLM computer,
funnels into ithat computer communications from outlying terminals
which arrive via the Tymshare network. MEDLINE does not utilize any of
Tymshare’s computer resources. The cost of a single search on MEDLINE

(S3) is considerably less than the cost of a similar search on MEDLARS

.(8$85) which is the batch operated processed search service also available

through the NLM, The user pays for: long distance charges to the nearest
Tymshare node with a data concentrator; the terminal located at his site:
statT’ limc re::]uir*d to. bi;‘czljlﬁé f;iﬁ'liliair' with the NLM data base; and

New data l:msg:-;. wlu;h mll be m;carpur;nl&d into the system will
include serials catalogs. and additional entries of jourmal citations,



BASIS-70

David Penniman described the BASIS-70 information retrieval sVsiem
which is operated by the Battelle Memorial Institute in Columbus Ohio.
‘BASIS-70 is an on-line, interactive system tailored for the user who is not
a computer expert. Over thirty [iles are available through BASIS-70
including literature references, management information systems, social
systems information and files on materials selection. Clients who have
contracted for use of the system include: the United States Department of
Transportation: the United States Department  of  Environmental
Protection; the United States Department of Defense: the Price
Commission; and the Copper Development Association. I a particular
sponsor wishes to muke his data available 1o others, Battelle Memorial
Institute will cooperate and assist outsider users to access the data buse.
Commercially available data bases like Chemical Abstracts Condens:utes
will be available on the system in the near future.

The BASIS-70 system operates on a CDC 6400 using the
intercom/scope operating system with programs written in Foriran and
Compass. Terminals operating at 10, 30, and 240 characters per second
can be supported. BASIS-70 will begin using Tymnet in November 1972 to .
make the system availuble to a widely dispersed set of users on a cost
effective basis. The service is now available tfrom 9 a.m. until midnight
cach weekday, from 8 a.m. until 5 p.m. on Saturdays and for four hours
each Sunday. Most terminals accessing the system are CRT terminals with
capability for producing hard copy printout. .

BASIS-70, although primarily an information retrieval system. has
been used as a general compulter resource by some SpONsors.

NELINET

Ronald Miller outlined the problems fuced by the New England
Library Network (NELINET) and the solutions derived by the network
during the past few years. NELINET originated in 1967 with the support
of the Council on Library Resources, the advent of the MARC darta files,

and the technical assistance of Inforonics, a computer service bureau for

libraries operating in Maynayrd, Massachusetts. NELINET functions
through an executive committee which represents twenty-seven parti-
cipating members. The New England Board of Higher Education, which is
an instrument of six area states, has velo power over some activities of
NELINET especially those related 10 the use of facilities of the Board.
NELINET has grown fromn six founding state university libraries to include
twenly-seven potentiaily on-line libraries in universities and state agencies.

Cataloging, one of the most labor iniensive activities in libraries, was
chosen in 1967 as the first area for design of a computer based sysiem, A
technical processing system which produced labels and catalog cards
utilizing paper tapes and batch processing was initiated with the assistance
of Inforonics. After experimenting with and abandoning a teletype to
teletype connection, users began sending paper tapes 1o a central I cation
for processing. This method continues to be used today, Other library
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activities which were designated in the original plan as future computer
based activities are still to be incorporated into any NELINET operating
system: circulation control; reference services: management information
services: and acquisitions systems.

In 1970 NELINET begun to investigate whether the Ohio College
Library Center (OCLC) system could serve the 250 libraries in the
NELINET area. The decision to begin the investigation rather than to
develop a separate nearly identical systermn was made after a preliminary
evaluation indicated that the goals of the NELINET and the OCLC
systems were ualmost the same. At this time, NELINET and OCLC have
agreed to begin the process of replicating the OCLC operation in the
Northeast. Inforonics will continue to provide off-line cataloging services
to NELINET members until all member institutions have been
incorporated into the OCLC system. A second step in replication will
consist of transferring OCLC services for New England institutions to a
NELINET computer.

Thirty-three terminals lc::n.,ated at twenty-seven member institutions
will be connecied to OCLC during the {irst quarter of 1973, Other area
libraries plan to use the off-line services of the OCLC and still others have
contributed to NELINET but have not yet made a commitment to
participate in either on-iine or off-line activities.

NELINET's focus on higher education may entitle it to preferred rates .
on telephone communications. Negotiations are now underway regarding
the availability of preferred rates. Support for administrative expenses are
provided to NELINET by member institutions, Support for specific
activities is sought {rom several sources: for transition to networking from
the federal government; for training new personnel from the federal
government and from foundations; for communications costs from
member institutions, from the federal government and from state
governiments; and for research and development from the federal
government or from foundations, In general NELINET has approached .the
federal povernment for support of functions which it considers potentially
national in scope and has asked member institutions to support functions
which pfavide dire;l sew’i;gs to thgse institutic’ms
rupgn service bureaus (lnigmmcs anci others wnih whn:h lnlaranms lms
subcontracted) for computing resources. The use of pricing algorithms
based on experience with commercial users leads to constantly increasing
LQSES wnh Cunsiantly gmwu’né ddld deES In rcplu‘:aung thE C)CLC' system
is n:plu;dlmg, Lh; DCLC syst;m w;tl b;, IG build into the sys{cm 1 t_nuuml
dependence of member institutions. In the past, the ease of withdrawal of
member institutions has caused instability in financiagl support and in
provision of services within NELINET,

The eusimg ;1greemem between NEi INET‘ Jnd GC‘LC is i thr’ee year

NLLINET. M. Mxller iure;ast a r;quugmgnt Df a minimum user
Lgn‘mwnit}? of seventy member libraries to make an independent operation

[Kc
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by NELINET cost effective. At this time costs, implementation schedules,
and even the technology of the node are all unstable. However, there is
consensus  between NELINET and OCLC regarding priorities for
implementation and no serious problems are foreseen in implementing the
OCLC system in New England and making the transition to independent
operation within the three year time limit.
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Chairman: Richard Hofferbert, Executive Director
Interuniversity Consortium for Political Research
University of Michigan

nald Anderson
partment of Sociology
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National Opinion Research Center D
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Recorder: Edward J. Schneider
University of Michigan

This session opened with the description of two organizations, first
SIGS0C, the Special Interest Group for Social and Behavioral Science
Computing, and then ICPR, the Interuniversity Consortium for Political
Reseurch. '

Emmld Aﬁdérgan ’*-:pluinéd the nature (JF SIGSC)E“ zmd inf'zjrmed [hé'
at Mlgll!};dl’! State levelslty,. 11 wi!! focus on a critical evaluatmn of tl]g
state-of-the-art of social and behavioral science computing. SIGSOC
produces a newsletter to disseminate information among its 500 members.
Anderson expressed his hope that SIGSQC could provide the vehicle which
allows social science computing types to get together and discuss common
problems such as the problems inherent in networks. :

Richard Hofferbert explained the organization of ICPR. It represents
a partnership between the University of Michigan and approximately 170
colleges and universities around the world. The object of the partnership is
1o pool resources to produce services which could not otherwise be
afforded by most members. Membership in ICPR is by institutions, not
individuals. Services which the ICPR provides include the collection,
documentation and dissemination of data, a software package (OSIRIS),
and a training program for social scientists in advanced gquantitative
amtlysis techniques. Three archives exist: the Survey Reseuarch Archive, the
Historical Archive. and the International Relations Archive. Hofferbert
explained thut merely the existence of these widely used archives have
raised the sense within the Political Science and History communities that
data collected with public money should be readily available to the
scholarly community. Use of archived datasets has risen exponentially over
the past five years. :

Hofferbert posed the question “*We have an organization which uses
people to distribute data by mail, do we really need a computer network?"
Davis and others argued that the thirty day delay which is common in a
sysiuﬁ whug a user rnusl requeﬂ data ;.md thi‘f] waii ﬁzr a tape in the mai[

ulh;ls .iubugt;l ihiil a l’lel\Vur!x would bt: instrumental in Lhdﬂ&,m alyl_&s of
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research, For research to become truly interactive the data archives must
be on-line and available nationally without a substantial time lag. Some
argued that a computer network wuas a necessity to avoid duplication of
effort. Only, they argued. with a network, is one freed from having to
make copies of data to bring 1o your local center and freed from the
location.

A computer network was seen as facilitating the sharing of resources.
Some noted that before sharing is possible, users must know what exists
elsewhere. John Kolp described SSDATA. a newsletter published at the
University of lowa which disseminates announcements of  recent
acquisitions by thirty social science data archives to 2ight or nine hundred

‘users. Ed Glaaser thought that users would also like 10 know what

programs are available elsewhere as well as who else has requested the
programs. .

Networks were also seen as a method for overcoming a growing
resistence on the part of social scientists who are unhappy because they
must re-tool whenever they move from installation to installation. A
network might overcome the need to re-learn the interface.

On the second day the workshop was jained by the economists.
George Sadowsky summarized what had gone on in their group the day
before. Hofferbert noted that the economisis had reached more of u
consensus than the rest of the social scientists. ' )

Although no consensus about a computerized network had been

reached, there was a common feeling that a range of useful services could
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be provided by such a network. These services include data storage and
transmiission, analytic capacity, and information retrieval. Wrigley
suggested that only once we have a network will we be able to create uses
tor it. Hofferbert sugpgested that a neiwork might help solve three
problems. First, it might ease the difficulties involved in getting the
data/programs; and it might increase interactive analysis of the data.
ested. Sadowsky suggested an increase in the number of terminal nodes
on the ARPA net. If NSF or some other institution was the sponsor of the
ARPA net it might facilitate cooperation with the network. Development
of an organizational structure such as the ICPR might facilitate the
development of methods of monetary exchange for support of the
network.

A consensus was reached on one item — there is confusion among
ocial scierttists as to what is meant by a network.

i,
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CHAPTER &

NETWORK
DEVELOPMENTS
AND DATA BASES



Current Trends in
Machine-Beadable
Data Bases

‘In the pust decade the use of the phrase *“machine-readable data base”
has often referred to particular files such as the Chemical Abstracts
Services Condensates file, A somewhat broader use of the plirase seems to
be emerging in this decade. This article briefly reviews the trends that seem
to have developed and attempts 1o summarize data bases in relation to
today’s critical issues in information networks.

NATIONALLY AVAILABLE DATA BASES

Perhaps most attention has been given to nationally distributed data
bases. Available from governmental, commercial, and professional society
sources, these machine-readable data buases }mve usually been distributed
on muagnetic 1apes. An important survey of scientific-technical tape
services was published in 1970 by the American Institute of Physics
(AIP)." This survey reported a directory of the ten current information
sources ulilizing magnetic tapes. A one-page summary including the data
base characteristics, frequency of tape issue, average number of source
items cited per tape, subscription cost or leasing details, software
A\Ml[dblllly iype {)f in- hmuse smvmc foffred :md pubhcatmns pmclmed

In gdclmun to the cost gf" the original service, three issues are
considered in relating data bases to information networks. These are data
base growth trends, geographical distribution of data base producers, and
data base overlap. From a geographical distribution point of view, the tape
services from the AIP survey are concentrated in New York (15), Ohio
(13), Pennsylvania (4). and Malyland (4). Again, it should be noted that a

number of governmental information sources were not included in this
survey. From a subject matter pum[ of view, L.hf_‘mlstt‘y was the

predominant subject in twelve tape services, and engineering in seven,
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A broader ongoing survey is reported in  the Directory of
Computerized Information in Science and Technologr® which began in
1968. This directory attempts (o creale an  instrument for the
announcement. description, indexing, and dissemination of computerized
information collections, It attempts to include all known collections which
might be of interest and value to the science and engineering community
and which exist either solely in machine-readable computer form or
simultaneously  in  computer and traditional bibliographic  forms.
Approximately three hundred such collections are deseribed in the current
directory. Figure | illustrates the geographical distribution ot 1hese
information sources.

Another important dlrELtUly is being prepared for data bases in the
social and behavioral sciences.” This directory is a compilation of
information about the existence of, and user access to data bases in social
and behavioral sciences 1hmug,lmut the world. Data base as used in this
dlrectar}! is not lmmcd to m.,ix:hmc rmdab]e data bases. It is scheduled for

It is important to comprehend the magnitude of periodical,
document, and book production by the world’s publishers. Ulrich's
International Periodical Directory lists over 12,000 titles and estimates
world-wide magazine publication at 60,000 to 100,000 titles. Approx-
imately 16,000 of these are published in the United States. It has been
estimated that there are approximately 2,000,000 articles published each
year relevant to science and technology. :

To provide some insight on the control of the scientific and technical
periodical literature I have chosen to discuss specifically two major
information sources utilizing machine-readable data bases. These are
Chemical Abstracts Services Condersates tape files and the Engineering
Index-Compendex tape files.

In 1970 the Condensates tape file contained 276,000 articles. In 1971
it contained 308,000. It is estimated that it will contain 340,000 in 1972
and 360,000 in 1973. This source alone then is providing machine-readable
access to approximately 18% of the periodical literature of interest to the
scientific and technical community. The percentage of English language
periodical literature is, of course, much higher.

The Engineering Index=§umpaﬂdex file has produced access to 44,000
articles in 1969, 58,000 in 1970, and an estimated 85,000 in 1972,
Although this amounts to less thﬂn 5% of the world’s production of
articles, it is again much higher in terms of the English language articles.

Biclogical Abstracts provides machine-readable access tc approx-
imately 250,000 articles per year. Summing the coverage provided by
these three services, it can be seen that a large portion of the scientific and
technical articles can be accessed through these machine-readable tape
~services. Thus, a continuation of these and s;mllar efforts can provide in
time machme readable access to most of the wo.ld’s scientific’ and
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technical periodical literature, Other subject areas are being stimulated 1o
provide similar access, but l;sa optimistic predictions can be made at this
time,

UNESCO has compiled the following estimate, which is reported in
The Bowker Annual? of world book production over the past few yeuars —
285,000 in 1955, 364,000 in 1960, 450,000 in 1965, and 475.000 in
1970. The Library ui Congress receives approximately 400,000 books and
pamphlets per year.® Of these, approximately 70,000 per year can be
accessed through the Machine-Readable Cglﬂn% (MARC) tape. Coverage
has been limited to English language materials in the past. However, work
now in progress at the Library of Congress promises to remove this
limitation, Other nations arc cooperating in this effort as well, Thus, the
percentage of books and pamphlets being made accessible via
machine-readable tapes within the next decade should become a significant
portion of the world production,

PROBLEM AREAS IN MACHINE-READABLE DATA BASES

There are serious problems Lnnimmmg these efforts hnww;r A
number of these were enumerated in the 1969 SATCOM report.® The
problems of overlap among major abstracting and indexing services and
cooperative efforts among these services are focused on here. Figure 2
illustrates the overlap among Chemical Abstracts Services and seven other
majtjl sErw;Es These dgm are quu[ed lrr;.-m [hL SATCDM r:,purt 7

::h.;ra::terﬁu;s Smﬂe of the Ia; Ors nuhtgntmg ggdmst extensive

Laapemtmn and coordination have been listed in the SATCOM report as:

1. Basic conflicts in the goals, incentives, and constraints which
influence the various producing organizations.

2. Fair trade, antitrust, and other legislative acts which can inhibit
cooperative efforls to apportion covarage or to reach agreement
on pricing policies,

Laci{ at" the i'm:emivcs or resources necessary to effect

bt

4, Inertla or pnda in suviﬁe traditions, which inhibit the
discontinuation or merging of services.

It seeins probable that some degree of overlap will continue into the
future but that the scope of coverage will also continue to widen, Perhaps
it will be left to the user community to cope with these and other
technical problemis such as differing tape formats. Martha Williams, for
example, discusses the uapproach taken by thc Illinois Iastitute of
Technology in apéfatirg a computerized retrieval system for searching a
variety of data bases.® This institution is but one of several concerned with
this type of problem. The University of Georgia, for e%ﬁmﬁle has been
involved in similar activities for a number of years.
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DATA BASE MANAGEMENT

Flexibility of access is perhaps the most pressing problem in dealing
with data bases. They are costly to produce and hence are a valuable
resource. Madern computer networks will provide a mujor mechanism for
accessing these data bases by muny users,

In his recent article Shubert? enumerates the three elements ot a data
buse as seen from a data base management point of view. These are:
physical storage structure, data and control information coniained within
a data base, and logical relationships among data stored within the data
base. He provides in this article a briet overview of some of the detailed
terminology and definitions established by the Committee on Data
Sy’stuns Laﬁguagtﬁ: (CDDAS?L) D:ltu BJSE T.Js'k ('imup“’ This grn'ur; h;is

syalémsi Thi‘ p_n:s_u][ issue is w_lut_]‘_u:s w -_-LLLQ}JI the ICLU[HI]]LH{LIUQHE
prévided by ffDDASYL

recent issue Di 1!1; EDP Ana!yéeri' ! In this ;J!'UL!E; dgm base nhmdgamem
is viewed as the following group of activities:

®  Storing and retrieving records in a data base,

® [nserting, deleting, and modifying records in a dita base!

* Protecting data by denying access to unauthorized persons.

*  Guarding the data against er-ars and system malfunctions,

. F‘FiNIdlng for Errur recovery. :

® “Cleaning up” the data base after numerous insertions and

deletions have occurred.
Most of these activites can be software orienied.
In lhen' Apr:l I‘??i repun th'; C‘GDASYL Dam BJSL Task Grmip

. A d._l_lg desc rlpllve ldnguage !Qr dchnmg 8 ddt.d basgg FhLS ldngE;,legc
IS dependent of any programming language.

. COBOL data descriptive language for interfacing data bases

' w:th COBOL programs. ’

. A CDBCJL dafa manipuiativa !anguagé Fﬁr ,::tljr'iﬁg—, retrieving,
The details uf thé pruposed langugé_es aré bey;nd the awpe of this article,
but the debate over data base management has been superbly summarized
in the EDP Analyzer article cited,

The importance of the dati: base management problem is perhaps best
high‘iightcd in tl*e recent Natinna! A;ademy DF Sciences‘ repﬁrt on

an: of the fmd ngs on whlch dlIEI‘ltllﬁ}ﬁ is iGLUSEd is qumed as Fﬁligws
The pnrnary bar to development of national level coniputer based
library and information system is no longer basically a technology
feasibility prcblem. Rather it is the combination of complex
institutional and organizational human-related problems and the
inadequate economic/value system associated with these activities.
Data bases and data base management problems seem to be at the heart of
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the Lumphx institutional and organizational human-related probiems.
EDUCOM certainly provides a suitable forum for the consideration ot such
complex issues.
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D. D, Aufenkamp. Office of Computing Activities
National Science Foundatio.

The concept of a National Science Computer Network was advanced
at the EDUCOM Spring Conference,’ Such a network, it was argued, could
provide its users with access to computing lacilities, information systems,
data banks and other computer-based resources without regard 10
geographical considerations. The implications for resource sharing in
reseatch and education, would, indeed, be far-reaching. From a single
point of access to the Network, a user would have available - literally at
his fingertips — a vast array of resources and services, The possibility of a
much closer coupling of computing and information systems would open
new worlds for both the conduct of research and the timely dhacmmatmn
of its findings.

In July, « Foundation brochure? set forth a program designed to
le:l;rmke E‘x]‘?]()rdllull an(_l LVJlLlJIlUﬂ of llu many dimensions ;md MLua
program is bemg muunlEd Jumtly by the Office of Suz:m_c lnlumhman
Service and the Office of Computing Activities and has as its objective th
providing of specific information as w concept and teusibility of
National Science Computer Network.

Su;h 1 netwurk in terms ui %uppml ﬁar reaeamh ,;ngl ;dumlmn is
gumm}lmgatmnm Thua% it must bf: siressed at [h& outset lel this prugmn
is, for the most part, complementary to the technology. The Foundation is
not “proposing to implement and operaie a major computer com-
munications network. The technology has been advanced to the point
where feasibility of a national network of computing resources,
transparent of the user, is no longer an issue, Today it might be
implemented with land lines, tomorrow with satellite-based commu-
‘nications. But, a great many problems remain to be resolved ol how
mstitutions as well an individual rescarchers and instructors could avail
themselves of network resources in the current complex computing and
science information milieu, These problems, as it is well-known, are not
necessarily technical in origin although clearly the technology plays a key
role; they are org .mizatioaal, political and economic. This Foundation
initiative is gdd:essn‘w these and related problem arcas.

To illustraie by example, it might be interesting to speculate on the
axt:nl to  which anticipated savings in institutional computing

expenditures would prompt an institution to reduce its campus facilities in
favor of network services? Would 10 per cent be sufticient? Perhaps not.
Would 20 per cent suffice? Possibly. But low would a decision be

i
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reached? Muost of the discussion one hears seems to be concerned with Low
to get on a network, What happens it an institution chooses to withdraw
from. a network or can no longer make its resources available, particularly
if. users elsewhere have become dependent on these facilities for special
systems or data? What impact would there be il an institution that has
been providing outside services to pT(}dllL_s nec:d;d income to maintain
facilities locally, loses this work to a “competitor™ in the marketplace of @
public network?

There is no need 10 belabor these questions, The point is that while
the technology aftords us with a new dimension to improving the sharing
of resources, this improvement is not accrued automazically with the
advent ot the advanced technology. We hope to address 1 many
organizational, pulitiul and economic issues in a way that the
technological advances in computer networking can be exploited to the
fullest extent possible.

The Series of General Waorking Seminars on a National Science
Computer Network® to be condusted by EDUCOM is indicative of the
thrust of the Newwork initiative, It is vital to gain the active participation
of all who might have individual or institutional interests in exploring the
resaur;u&]mrmb potential of u national network, This series of seminars is
but one stejp in dwdnpmﬂ a structure lor a continuing dialog to assist in
gauging the co mnuinity s sense of dlrt;llijﬂ interests and requirements.
Clearty, there will have 10 be many more in the months and years o come
to address specific issucs raised.

The Foundation brochure delineates the scope and objectives of the
Network thrust. The approach is one of undertaking a comprehensive and
interrelated set of research project activitics to address the relevant
problem area. How one addresses the issues related to utilizing a national
network is crucial. We ]uvz already argued that one should not assume a

“solution™in terms of a specific network technology before the user
characteristics and nc;ds are known. We would also argue that it would
seem unlikely that questions of network management or resource sharing
could be addressed on the basis of examining two or three potential
network nodes in a way that would permit meaningful extrapolation to
the national scene. It would also seem especially important, in order to
make uny project cxperiences as useful as possible, to avoid creating
ariificial environments whu,h would have a nmrl{ﬁd impact on the validity

. of any observations ma !

The network bm;hure suggesis that a trial National Network would
be integral to these activities in the nature of a test vehicle. To the
participants in the trial Network the experience should be “real” to perinit
meaningful observations to be made. To the rest of the world, however, it
should “be in  the nature of u well conceived and iunumnmg
demunslrutmn The immediate challenge can be viewed as that of

formulating this comprehensive and interrelated set of project activities to

explore fully the resource- sharing potzntial of a National Scicnce
Computer Network, These project activities must incorpcrate g rich and
wlml; hearted callabﬂmtlan of institutions and individuals and, in effect,
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they constitute the proposed trial Network. They must be structured to
permit a thorough and convincing evaluation ol the experiences from a

not come (o pass merely because of a Foundation announcement. If the
undertaking is successful it will be so because of a combination of efforts
vu the part of many. This, then is the challenge that confronts us here
tuday.
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An Overview of
The Merit Computer Network

Bertram Herzog, Director
MERIT Computer Network Project

Let me make only a few remarks to give you some background about
the MERIT Compuier Network, Jompared to others | have the advantage
that you came to the network. We vave arranged several demonstrations to
let the Newwork tell its own stery.,

The Michigan venture into networking began in 19606 when
-representatives from the three large instilutions met to discuss the
prospects for fonaing o network. The State Legislature support ted these
actions by appropriating funds, These funds were provided SUb_]CC‘i to the
condition that matching funds be obtained. The National Science
Foundation provided the matching funds and a project was faunched, July
1969,

Today, just over three years later, the network s operati . To reach
this point, we spent the first year “Litlﬂg to know each other In,m,r This
phase was aided considerably by the interest and influence of the principal
administrative representatives of the universities, Drs. Hubbard, Muclder
and Smith. | can only reiterate Vice President Smith’s comments noting
the favorable evolution of our cooperation frem the carly days 1o the
present doys of very frank dialogues.

During the first year the specifications for equipment and software
were refined. Negotiations to purchase or build equipment followed. Later
in that year these matters were resolved, software devclopments began,
followed by frustrating delays until the equipment was installed permitting
the first network testing. Thus by December 1971 we had what engineers,
system programmers and project directors call a network. By April 1972
we had what users might call a working nciwork of just two nodes.
Happily, just in time for this meeting we have the complete network in-
operation,

How did we organize oursctves to g to this point? The central
network -staff location of Ann Arhor was selected largely due to my
personal affiliation as professor at the University of Michigan. An integral
part of the project is the set of groups of system Progrimimers lmned by
the participating computing centers:

In addition three associate directors are appointed by the universities,
one at each university. Their primary involvement is not in building ihfz
network. They look ahead to address questions relating to how the
network will be used and who will disseminate information. They have
worked hard to find answers to these important issues

Further details about the network will be afferéd in the workshops.
Eric Aupperl: will present a desulptmn of the network and show how it
... can be used. Another workshop will discuss the mechanisms for
exchanging money between universities (o pay for computer resources
exchanged. Karl Zinn, one of the associate directors will lead a discussion .




on user problems,

May | take a couple of moments to leave a few thoughts aboui
networks with you, What 2 network is becomes even clearer as one builds
one, Still we have difficulty deseribing the network. and more important
its behavior, 1o visitors, Frequently we must start with a demonstration of
one of the time-sharing systems lo serve as a basis for the network
demonstrations,  Please do  tuke the opportunity 1o see these
demonstrations; I think you will find them illuminating. They show how
to access the network for general computing, the use of data buase, and
process (o process demonstration. :

This last is a difficult, interesting but most challenging use of
networking. Process to process communication occurs when a progrim
resident in one computer talks to a program in another computer. The
guthorship of these programs is not important. The quality of authorship
is a fuctor. We will demonstrate how a process in computer A can talk to a
process in compuier B, One muy extrapolate from this that the richness of
the process in computer A and the richness of the process in compuiter B
depends upon the available resources and how well a user knows to use
them, In other words: as one wishes {0 use the resources of computers in a
network today, so you must know the detailed mechanisms to access those
resources, Simply, if you want to use a CDC machine, you had better
know ils uperating system protocols or how to get ut those resources, Were
I to state anything else, [ would be deceiving you. Obviously one would
like it otherwise.

Time is running short. Permit us {o tell you more about the MERIT
Computer Network at the workshops, demonstrations, and at coffee
breaks. Thank you,



Science Information in a Changing World

Edward C. Weiss, Office of Science Information Service
National Science Foundation

This presentation will cover several of the major thrusts of the total
OSIS program with emphasis on support for networking wund resource
sharing in the university community, Both our research and university
systems programs are highly dependent upon networking as a means for
the accomplishment of their various goals and objectives. In fact,
hetworking will provide ar important interface between these 1wo
programs by way of redicing the lag-time in the introduction of new
techniques and methodologies to existing and future systems.

In the 1960's OSIS supported both the research and development
which led 10 the existing first generation information systems. Networking
is the culmination of these efforts. Al the same time it opens the door to
the technology of the 1970 by providing a real world environment for
the identificution of new problems and the validation of their solutions,

As many of you are aware, OSIS has been supporting system
development efforts which are primarily based in the scientific
professional societies and the university sector, The society-based systems
produce ‘the information bank (i.e., abstracts and indexes of the world’s
scientific literature) and supply tapes recording its content. The
university-centered systemns provide ‘the distribution outlets to the user
community. '

The university-centered information systems have had substantial
computer facilities, monetary resources, and interested faculty and staff
available to permit the development of such projects. They have also made
significant dollar investments in the projects during the course of their
development. The university administration, in every case, is committed to
providing the necessary funds for the long-term operation of the systemn
past the period of NSF support for the development effort. But not all
universities and colleges have comparable resources, nor is it reasonable to
expect the NSF 1o fund the development of such systems at every
institution of higher learning in the country. Other mear  ®tui. ({517 a,
be found to provide these resources to the faculti-- »n. & f
institutions which presently lack adequate access to nei) = . i
literature sotirces, _

Our experience with the support of university-centercd -zjagice
information systems over the past several years has indicated that they
rapidly expand to service regional areas. In this way, the facuity, research
staff, and graduate students .of smaller institutions are provided access to

-+ the same scientific and-technical literature as their colleagues at the larger
| universities. But more importantly, the future will see a strong emphasis
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on networking which will incorporate such regional centers ws major
nodes. Moreover, the costs associated with system developrnaent and
operation are rapidly making it clear that such activitics will zcome an
ecconumic necessity in the future, Much work remains to be done 1o foster
these types of cooperative arrangements, but much has already been
accomplished. The opportunity to imerface OS815-supported information
systems with OCA-supported regional computing networks has been a
major factor. The necessity far library/infornmation system interfacing in
order to solve the problem ol document delivery has also accelerated the
Process.

The problems which will pose the major obstacles to successful efforts

in networking of information resources are not judged to be primarily
technical in nature. The arecas which require immediate attention and
where it is intended that initial support be focused are concerned with
administration, user requirements, economics, and legal matters. For
example, the optimum mechanism for the administration of a network
which may consist of a loose consortium of universities cannot at this time
be specified with apny degree ol precision. When this problem is
compounded by the factors of geographic dispersion and regional interests
on a nationwide basis, the ramifications of this concern only begin to
emerge, :
Thus, the communication system of science and technology is a
melange of procedures, media, production techniques, services, centers,
and people. The system has evolved by way of necessity and gxpedmn;yi
and in its current stage of development exhibits many different types and
levels of complex interactions. Many services and institutions, aside from
the university-centered information systems, are operational at the present
time, and these will also function as nodes in whatever network will
evolve. Such a .etwork undoubtedly will be evolutionary, in the sense that
it will develop as circumstances permit, rather than being systems
engineered @ priori. The present resources in operational components of
the network represent an investment too large to scrap in favor of an
optimal design even if it were possible to design the optimal network.
Because of this, it becomes necessary to plan a course of action flexible
envugh to accommodate different strengths and velationships among the
existing nodes which include the tape suppliers and publishers, as well as
the distribution centers and libraries.

UNIVERSITY-CENTERED INFORMATION SYSTEMS

We have been supporting the development of multi-disciplinary,
literature-search systems at six institutions — Lehigh, Georgia, Pittsburgh,
Ohio State, Stanford, and:UCLA. Lehigh, Georgia, and %tanﬁ'}rd have now
received ﬁnal tundmg

We have also supported the development of two s;::ecialized
information systems: the Treaty Information Center at the University of

‘Washington, and the Arid Lands Infﬁrmatmﬂ Center at the University t}i

Anznna Althuugh these are also Iacatad at umvers;ties their purpose



entirely different from the six just discussed. Their purpose is to
accumulate all information in a specific field, regardless of its type,
discipline origin. or form and to provide a comprehensive computerized
reference service o rescarch workers in that field wherever they may be
located -- on campus, throughout the nation, or even in another country.

Objectives

The objectives of this program, which were formulated as early as
1968, derive from the fact that the main locus of the averall research
s;np;mrt fum[iﬁns GF thé medalinﬁ if; lm;gt;-;d in the university

trammg to bEi:i‘Jmt: tln: scientists ut *he f‘utur&

Second, it is necessary to establish campus-based terminals to accept
the end products of the discipline-orierited systems based in the
professional societies, as well as those from federally-based systems and
commercial suppliers.

Third, it is necessary to support the development of major nodes for
an emerging national science information system,

The ulmna:f Db_]ECllVE is to suppﬂrt the develapmer‘:t Df mfmmalmn
prBGESS than the [xrst genaratmn syalr:n‘ls wlms; devslgpment we are
currently supporting. Such systems will eventually expand the function of
information retrieval to form the basis for true science communication
systems of the future, As such, they will combine the elements of
information retrieval, data reduction and manipulation, and commu-
nication.

Hz;swever the r‘r::]e i::f the FGUﬁdatii)ﬂ has been ;;,r"tly ezs;panded since
the supp@rt_ of basic resﬂarch in Eh_E academic Eﬂ\!lruﬂménl Edlhc:xugh this
indeed remains the primary emphasis. But obviously such programs as
RANN and the newly announced. Research Incentives and Technology
Assesyment programs portend, perhaps an even more expanded scope for
the Futura

in natmnal prlgrmss whlr;h calls upf_::n s:zrznce and téchnnlﬂg_y to aid in th:_z
solution of major problems which confront our society. Thus, we must
now begin to include among the objectives of the .university-centered
information systems program, as well as our efforts in networking, and the
Research Program, of which I will speak shortly, a focus on the
information transfer linkage between science and society, utilizing to the
maximum the potential provided by the rapidly emerging communications
technology.
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Future Trends

We are making some substantial changes in regard to the Tuture
support of multi-disciplinary, literaturessearch systems, We, ol course,
intend to meet our commitments o the three - Pittsburgh, UCLA, and
Ohio State — which still require further funding, But in the future, we will
explore some new directions, The existing systems all used different
approaches, custonefitted 1o the specilic requirements ol their own
academic communitics. Each has been successtul in ils own way, but none
was purpusefully designed for widespread transferability, Henceforth,
working with other universities, we plan to emphusize the prototy pe intent

that is. the development of systems ar components as basic models or

so, without Federal subvention being zn essential,

We also intend to broaden the base of such activities to include all
aspects of the information-transfer process on the university campus. The
computerized science information systems enhance the alerting and
retrieval functions, but there remains the need to improve the document
delivery system in order to complete the service, University libraries are
today facing critical Tunctional and economic problems in meeting the
demands for traditional reference materials, To help relieve these
problems, we plan to extend our support to such efforts as improved
document delivery methods and other library operating and management
requirements. With such improvements, libraries will he able to integrate
the computerized scarch systems and function as “knowledge service
centers™ within the constraints imposed by existing first generation
technology.

Further, it should be noted that the techniques deveioped by
university librarics are largely transferable to public, private, and industry
libraries. The university library communily expects to exiend its
resource-sharing capability with the non-academic library community.
Thus, our supporl promises substantial benefits to the total United States
library community.

In regard to the future aspects of our support for specialized
information systems such as the Treaty and Arid Lands Centers, we intend
to limit our support. by concentrating on a few areas that evidence high
priority in the view of the research community and the Foundation, and
which are outside the scope of other Government Agencies and beyond
the interest of commercial organizations,

Recent Developments

The Environmental Protection Agency (EPA) has recently announced
a program of cooperation with science information centers developed
under OSIS grants. This cooperative agreement was undertaken with the
firm conviction that existing systems and services should be used whenever
possible, rather than generating new ones.

Under this program, the information centers of three universities will
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be coordinated Tor EPA use. Lehigh University has been selected to
provide on-line services, the University of Georgia will be responsible tor
bateh and retrospective services, and Ohio State University will produce
selected 5D searches on a trial basis. This program will permit EPA users
to have aceess to vver 25 data bases, while determining usuge requirements
of the various files and services. These data bases include those in e
traditional scientific disciplines and engineering, as well us environmental
tapes supplied by EPA which cover such areas as witler resources. uir
pollution, and solid waste disposal,

This arrangement will serve a network of some 40 EPA libraries and
informution centers, with the Library at EPA’s National Environmental
Research Cenier in Cincinnati, Ohio, desipnated as access point to the
intormation centers, Eventually this network will be expanded and EPA
has already held discussions with Stanford University in regard to
providing services in the San Francisco region, :

As i oresult of this EPA action, the Nutional Oceanic Atmospheric
Administration  (NOAA) has  approached Lehigh  University  toward
establishing o methud of indexing or bibliographic control for the mass of
raw data now heing collected via remote sensors in the atmospheric and
GCean scicnees,

This is an important first step, but the full impact cannot be realized
until one recognizes the type of snowballing effect which musi incvitably
follow. These data are not being collected as an end but rather as a means
for new research, They will be manipulated to produce new
understandings which will eventuate in new data and reports. We are now
confronted by a situation which. by virtue of its sheer magnitude is
qualitatively different from the information explosion as we have come to
know it. It literally poses the question of what to do when even
the capacity of a willion bit storage device is exceeded. We hope to act
before our vision once again becomes hindsight.

THE RESEARCH PROGRAM

In the Tace of the proliferation of scientific information combined
with the cessation of almost all other Government-supported information
rescarch and urged on by the rapid advances in computer technology, the
Research Program is confronted by a two-fold challenge: (1) to develop
the basic technical knowledge necessary to build more effective
information and data retrieval systems than those currently envisioned; (2)
to extend our fundamental understanding of the information-transter
process.

Objectives
In order to meet this challenge, the objcctives of the Research

Program are summarized under two major categories. The first objective is
gimed at supplying the essential knowledge, methodologies, and
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techniques to facilitate on-going system development efforts, The second
ohjective s 10 provide the theoretical frmmewmk on o whicl future
developments will depend.

Program Implementation

In order to implement these objectives. we are proposing i program of
research which will cover the broad spectrum of activities ranging acioss
basic rescarch throuph applied studies and pilot demonstration models.
These categories are delineated as follows:

Under Fundaimental Researclt we are considering such things as:

Theoretical Studies
Communications Patterns
Information Flow
Policy Studies
Behavioral Studies
Under Applied Research we have listed such areas as:
Quality Control
Requirements Analyses
User Studies
Large-File Management
Library Functions
Evaluation Measures
Systems Modeling
Resource Allocations
Management Studies
Data Manipulation
Under Technuvlogy Applications we foresee support lor projects
dealing with:
Micrographics
Pilot Demonstrations
Systems Configurations
Terminal and Display Devices
Muss Storage Devices

Program Definition

We have recently begun to define a thrust and direction aimed at the
integration of these various categories toward & specific goal. There is an
increasing recognition and awareness that the research and development
efforts of the 1960’s have yielded a first generation technology which is
primarily focused on the application of computer technology to existing
practices and procedures. Such a statement is not intended in the
pejorative sense. These efforts which will culminate in networking were an
essential first step.
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system which has persisted sinee the invention of the writien symbol. We
must now  bhegin to examine the possibilities of an information or
knowledge transfer svstem as apposed 1o & dociment transfer system.

In our initial thinking. this scems o imply  the need for a
reexamination of the way in which scientific and technical information is
packaged. stored, and accessed with o special emphasis on the real desires
and requirements of the user, Further, in line with the expanded scope of
the Foundation, we must begin to focus on the needs of varions classes of
users. First. of course, is the established researcher wha hus been the
primury recipient ol our past concerns, Second. are (he students who will
serve the nation in various capacitics in the luture, Third, is the class of
practitioners who range from engineers through city planners and sociul
workers. The fourth class consists of decision makers  of  various
persuusions such as legislators at the Federal, state. and local levels, as well
as managers in industry and those responsible for the administration of
other types of institutions. Finally, the time is fast approaching when the
average chtizen will also need access 1o such information in the course of
his daily pursuits as consumer, voter, eic.

The implications of the above in ferms of (he future role of
information specialists at both the scientisi and technician levels are
enormous. Whole new curricula will have 1o be developed in order to
develop the skills and insights necessiary (o perform the subtle correlations
and transductions on the input material to produce the kinds of outputs
which will be required.

Each of these points merits & more elaborate and detailed discussion
which time does not permit. My opening - remarks dealt with the
networking efforts which we are beginning to explore jointly with OCA.
The goals which | have outlined for the Researcly Program will be
dependent upon breakthroughs in such arcas as hierarchical programming,
artificial intelligence, hurdware technelogy, ete. Thus, there is the
requirement for another important interface with OCA and we are
beginning to examine the possibilities,

THE DATA SYSTEMS PROGRAM

I'will conclude my presentation with a brief discussion of our newly
organized Data Systems Program. Present literature-based abstracting and
indexing systems identify the many documents containing the “*how™ and
“why™ of research and development, but provide no access to the “what™
— the factual and quantitative data which the documents may contain.
This access is a prime requirement for scientists and engineers and is
becoming increasingly essential as data accumulate, both in traditional
fields and in broad new areas such as social indicators and environmentul
quality. The data are now widely scattered in different forms throughout
millions of articles and reports, making the retrieval from literature
systems extremely difficult, sometimes impossible.

With the publication crisis now confronting many professional

societies, this problem will be intensified. Publishers are reducing the size
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of their journals to keep costs within feasible limits; with smaller
publications and shorter papers, they are omitting graphs, tables, and
churts whose data content may well be lost if no systems exist for their
storage and retrieval, .-

While the development of systems to meet this need is ¢ essential
importance to scientists and engineers, it is equally critical from an
cconomic standpoint, since the presence of effective data-handling
capabilities will relieve literature and libraries of a vast amount of
processing and reference work now required to satisfy, however
ineffectively. the demands for specific data,

[t is in recognition of these pressing needs that OSIS hus created a
pmg am dedicated 1o data systems, rather than continuing to treat them as

a relatively undefined subset of information systems generally.
Estahli%hing DS‘!S in 9 pasiiiun t::if" Iead;rship in 'Ihg sense (3Fii‘§ hging

iumtmn lly and pulun:ﬂlly But ;5Tdb[1§hlﬁg it as a u:mm] L,Jmlynng_
agent — a focal point for the identification and recognition of widely
varying interests and programs, and for supporting efforts to fill gapsin a
total framework — seems not only realistie, but essential, since no other
organization is now attempting this vital function in any comprehensive
manner,

While the program is still so new that many of its dimensions have not
yel been precisely spetled out, we intend to try to do for data systems
almost exactly the same thing we are doing for information systems. Our
eiforts must encompass both disciplines and subdisciplines, as well as
problem-oriented endeavors in many areas of technological concern - in
short, any field of science and technology where diserete accumulations of
significant data exist and are not adequately available without the
development of computerized systems for their organization, manipu-
lation, and retrieval.

In approaching this broad requirement, OSIS intends to concentrate
its limited resources upon tlie development of methods and techniques,
drawing wherever possible upon existing technology, including that
already established for documentary systems. As with information
systems, our emphasis wiil be on the creation of improved software or
processing techniques that can be transferred to related systems or applied
against requirements in other fields.
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The Need and The Challenge

Banquet Address
October 12, 1972

Edwin B. Parker, Institute for Communications Research
Stunford University

I'd like to talk about cable television and education, with the
emphasis on education rather than on cuable television, 1 found as | listened
to the proceedings today that some of what I'm going to say tonight hag
been anticipated. Vice President Allan Smith, in his remarks, talked about
the glittering futures of communication technology and the possibility of
an outward look for universities, to “Qpen Universities™ or “Universities
Without Walls”. It’s that possible glittering future that 1 want to talk g
little bit about tonight. The other way I was anticipated somewhat was in
Ed Weiss’s remarks this afternoon. He was talking about changing national
priorities and how those interested in science information should also look
at how science can be related to sociely and how our science information
systems could provide science information for the whole society, not just
scientists,

Some of what I'm trying to say was adapted from an article in the
June 30th issue of Seience in which, along with my co-author, Don Dunn,
we had an article entitled “Information Technology: Tts Social Potential™.

Before I discuss the glittering future, Id like to carefully distinguish
between possible futures and probable futurcs — because my message on
cable television tonight is that | have some good news and sume bad news.
The good news is that the glittering future of communication technology
for expanded educational service at reduced unit cost is really possible.
The bad news is that it isn't likely to happen,

I think a lot of us who have written or the subject of cable television
and its great possibilities are being used. We've been creating a myth about
cable television, a myth that the National Cable Television Association and
the people who stand to gain profits from that industry are finding 1o their
advantage. They like the myth that all of this glittering future is going to
happen because there’s profit in it for them. But when you look
underneath the stone, it’s unlikely that the kinds of optimistic things we're
talking about, the educational potential, will really happen. So when we
talk about the glitiering future of cable, we ought to distinguish carefully
and remember that that’s a possible future that is very unlikely to happen
unless we do something to bring it about. .
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There are three themes to this talk: The Technology, The Need, and
The Challenge. And since 'm ot a technologist with a solution in search

al’ a pruh!un and am a social scientist with a vision of w ditterent Kind of

society, U swart with the need tirst and then gnoon ro talk o litte about
lhr; [(LIH‘HJ'UL} ;le Lill”lLIUdL wilh Ih:; Lh'lih;m,:; ThL !.h;i”Lﬂ‘—‘s. ix; o
71L)hhlhiL‘ sone ui Ilu.- lhmg;s l_lmt sOMme Cal s are dfmmlng about.

I think we have a tendency 1o supress needs that we don’t know how
1o meet, or we call them something else other than needs until we perceive
KOIe wily nl' mc;liﬁg ihem‘ :md I lhink En aur %m:if‘i\*’ NMOW we dre
[]H'LL Lml% Tm what l wuuld like (o see the :du;::slimml system of our
society doing in. say, the year 1985, 1 have three goals for the education
system of our society. One is equal opportunity of gccess - and [ mean
equal opportunity lor rich and poor. brown and black and white, high 1Q
and low 1Q. men und women: | mean equal opportunity for everyonetin
the society.

My second goal is in a sense a subset of that first one and that’s for
lifclong learning, Too olten these days education is the province ol the
young. and yet the society is changing at such a rate that we all need
continuous retraining. We need to go on learning through our entire
lifetimes, and our cducational systems really haven’t been des signed with
h!glnn;? ILJH]IITE in mmd '

'ﬂu,h lh.n dny;}ng wim wmls to la,dm can l:grﬂ whgtgvcr he wants to leu
The warld is complex and growing more so. There arc many sub]eua and
many topics, not all of which are accredited kinds of topics in our
educational institutions but are things that people want to fearn. What I'm
saying is that I'd like to deprive no one in our sociely of educational
opportunity. 1 have no patience with those who say, “"Don’t waste your
time with education for the masses — they only want to drink beer and
watch football games on television™, I'm saying we ought not to deprive
them of that choice or assume that most of them will make a different
one. If ninety per cent of them choose t» watch entertainment television,
that still doesn’t entitle us to deprive th: other ien percent or whitever
fraction would be interested in something different. [n any case, I suspect
we would have a dii‘l‘érent kind of society in another generation after
we've brought up a generation of children who have grown up in an
environment where lhgy could learn whatever they wanted to learn from
earliest childhood without having a kind of system that unfortunately in
all too many cases tends to punish people for curiosity rather ‘than
iEW.JI‘ﬂng thm.

and lugh at ﬂii; prﬂsenh of nt_;;;'&slly !abDr 2[1E§I‘!§1VE Eduﬁi_itluﬂdl dLilVltléS,
and try and project present services and present institutions onio thut
need, the projections don't make sense. You can project on to the year
two thousand when you might wake up one morning and find that half of
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us are tedachers and half of us students and that we'd have (o reverse roles
i the afternoon. But even that understates the problem because given the
variety of topics that we would like to be able 1o learn, we would like to
have o ditferent private tutor tor different subjects; und so the number of
teachiers necessary is n times the size of the population, and the
projections quickly become really absurb. And here's where | think our
technology - our poteniial technology, the electronic tutor that doesn't
yetexist in economical operational form ~ really hus g pronise,

In talking about educational technology 1'm not talking about
replacing teachers in present institutions, 1 hink i's going (o be very
difficult for institutions of higher learning to fire 2nough of us tenured
professurs ta really reduce costs and replace us by inachines. But | (hink
the new technology will permit us 1o serve the unme! needs for education
in the society,

What ’'m talking about is not the present generation of cahle
television, not one-way television service distributed by cable into homes
rather than by over the air, The present generation of cable television is
like any new imedium of mass communication. The firsi content that gets
put into the new medium is the content of the old. 11 takes sone time for
the content to evolve to fit the form of the new medium, And in any case,
the cuble medium as we now know it is in the next ten years going lo
undergo a rather dramatic conversion, a real metumorphosis, [ predict,
What I'm talking about is two-way cable television with digital resporise
capability from each television set such that the television set is 4 terminal
for computer aided instiuction and information retrieval, and a terminal
for student-response television. In studemt response television, the
television lecturer, although presenting the same motion video message to
a large class, is able 10 have cach student in the class with his response

" keybouard uctively  practising responses during the course of the

presentation rather than passively viewing. The answers can be aggregated
simultaneously so that the instructor can see how badly his mes age is
getting across instead of just inferring from the fact that he's focusing on
the one bright face in a classroom that maybe it’s getting through
somewhere. Those same responses that can be available on an apgregile
buasis in reul time can be the basis for a computer managed instruction
program where supplementary materials, either remedial or enrichment,
can be selected to be distributed to individuals on the basis of their unique
pattern of responses 1o the instructional material.

When we add video cassettes with the potential of bringing motion,
color, stop-action and instant replay under the student’s control, and add
communication satellites for interconnection such that small audiences,
classes that are too small to be economically viable in one conumunity can
be aggregated across the nation in order (o create a reasonable market size,
then T think we’re talking about a quite different kind of technology for
education to individuals than we have now. And I'm inclined to suspect
that that kind of educational technology will create as much a difference
in our society as did the introduction of printing into the oral and scribal
culture that preceded it.




Obvivusly. in presenting this kind of vision of the kind of educational
service that our soclety could be providing by 1985, 1 don’t think I'm
talking about our present institutions and how we could save a dollar here
or fifty cents there or how we could offer a shightly improved service 1o
our present clientele without raising the cost too much. I'm talking about
a society in which people can learn what they want to learn, without
hassle, without necessarily meeting formal prerequisites or selection
processes, 10 they think they can hack it, let them try; let them find out,
Let them demonstrate by their performance or nonperformance, When
they're not precempting a scarce teacher resource, we don’t need to be so
selective about who can try. Let’s have a kind of system whereby people
can get credit for what they demonstrate they know, with failures
unrecorded so there’s no stigma attached to trying, and a system in which
people have a chance privately to learn from an electronic medium to
which it doesn’t matter that they expose their ignorance. Often we're
afraid to ask questions because we don’t want to show our ignorance to
other people. That can be changed. So people can learn what they want to
learn in their own homes or in neighborhood store fronts, in a wide variety
of different places.

chw I’m not predicting th:u this will in any way redm:e ﬂlé‘ tmal gust

su;h lhai 1L regliy Ecunumlgally lEJSlblL to prcwda Edugduqn for the
whole society. | think we’ll be able 1o afford a level of education that’s
unthinkable now. One analogy is printing, The printing technology
certainly did not reduce costs for the educational enterprise. The costs of
education have been dramatically affected by that technology. They’ve
gone up astronomically. ! think this new technology will also increase the
total cost of education, but by reducing the unit costs dramatically can
- make it more widely available.

Another much closer to my home analogy comes from the
deve!apmf:nt aFa cc@mputer infﬁrmatiﬁn Sy’slnm at St;mfurd c.:;lllecl SFIRES
I}!Q_JCLI Sldrlé‘d, I went to Dick Lyman wlw is now our Présnj;:nt (41 that
time he was Provost) and explained to him that this was a research grant
that the university ought not to accept unless they realized the
implications of it. This was a project that, if we succeeded, had severe
budget implications for the institution. He needed to know that before the
mstltu[mn a;ggptad Ihe grant in lhe ilrst plg;e And sure enuugh abﬂut
p@anmn where .‘:tanf’nrd § budget is Iarger by a smali number ufhundrgds
at thgusands Df dgllars bamuse af thé denmnd ilmt was Eenemted wnhm

The bgmﬁts are not cost savmg nEFla 1}12 bﬂnef"ts are thuSE of bamg
able to do things that you couldn’t do before. These increases came at a
time when declining income forced major cuts in expenditures in other
areas. And this leads us to all kinds of economic problems. It’s true that
Lhﬁrg 4ré S0me Emmplea where new Lmnpuler te:-;luml(:mffy in Lust w1ll save
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Center is one of them, where it permits things to be done cooperatively at
cost savings. But | think those examples tend 10 be the exceptions ruther
than the rule, and 1 think by and large we're talking about increases in
budgets rather than cost savings. So how are we going 1o pay for them?
How is our society going to pay for this kind of educational future that
I've projected? Where is the money guing to come from?

It's not going to come from the private sector of the cCoNOImy,
Education is already firmly entrenched in the public secior. It's not likely
to come from existing educational institutions because their budgets are
already pinched tight. In any case, the scale of present institutions is
probubly wrong for the kind of enterprise we're talking about, It may be
that state funding will be available on a sufficiently large scale, States in
lieu of expanding community college systems may find that rather than
building more and more community colleges, it is more economical to
build electronic colleges. But that's only if the technology is there and
available to be operated as an operational service. But who's going to pay
for the research and development and demonstration funds to get us to the
point where it's possible for state legislators to even seriously consider
that? I think that leads us to the necessity for extensive if not mussive
federal funding for research and development and demonstration to get us
to the point where we have feasibility demonstrations for these kinds of
education systems.

Let me switch from that to the technology of cable, and where it
looks like cable is going — which is at this point a slightly different
direction than education. As a resuit of the FCC rules on cable that went
into effect on March 31st this year, that finally after many years unfroze
or at least partially thawed the freeze on cable television, we’re now
embarked on a decade of growth in cable television that will be analogous
to the growth of broadcast television in the decade of the 1950’s, The new
FCC rules have shifted the climate in the financial community such that
the large financial institutions, the insurance comparies and so on, are now
for the first time, willing to loan the capital in crder to get the nation
wired. We’re going through a period of consolidation of small cable
companies into large conglomerates which is very reminiscent of what
happened in the early days of the telephone, when we had many
independent companies that were ultimately merped and gobbled up into
one giant.

The FCC rules require two-way communication capability in all new
construction in the top hundred markets (wherz 85% of the people are)
which today have been for the most part not wired. That by itself would
not ensure that cable had the two-way capability that some of us would
like to see, because if there were not economic incentives as well as FCC
rules, the industry would find a way to stail or get waivers, But the
economic incentive is there, also. That ecoromic incentive is pay TV.
Cable operators want that digital response capability fror each home so
that we can push button A to say, “Yes, I'm willing to pay for that
movie,” or for the teleshopping functions whare you can punch a button B
that says, “Yes, I'm interested in thut product; send me more

107



Q

ERIC

Aruitoxt provided by Eic:

information.” And the mujor manutacturers of cable television equipment
hutton pushbutton pads: others have sixteen button pads: some of them
are showing how you can interfuce alphuanumeric keyboards with their
polled digital response systems on two-way cable,

The Hughes aircralt company has got a satellite application in tor a
domestic communication satellite which they’d like to put up as soon as
passible in order to interconnect cable television svstems because they see
a profitable commercial market in satellite interconnection of cuable
svstemis. We've already seen technically demonstrated the so-called frame
grabber technology where at an individual television set g still picture,
uniquely addressed to an individual set, is sent down a cable television
system, This is one of the examples ihat was seen in the Reston, Virginia
cable system, with the Mitre Corporation conducting the demonstration in
which the standard home television set becomes a computer terminal,
Television is presented with thirty frames (thirty still pictures) per second
giving us the appearance of motion, In the Mitre system, they were
uniquely addressing half-frames of television to individual homes, und so
you cun have individually addressed still. pictures — the jargon is time
division multiplexing — on this party line cable system in order to do
computer aided instruction and information retrieval in homes as an
add-on to a television set, 'm not predicting that that kind of technology
is going to be widely distributed in the next two or three years. I think it’s
probably going to take until about 1980 for the widespread distribution of
the Irame grabber technology, but it's on its way,

So 1 think the technical potential is likely to be there — or likely to be
alniost there as a result of normal actions in the marketplace that we can
predict already. The hooker is that those hardware systems and all the
software to go on them will be designed for the first profitable commercial
participatory entertainment, for pay TV functions and some of the
teleshopping functions. It is probably not going to support computer aided
instruction. A slightly more expensive system, with small increniental
costs, could permit a more general purpose system (o be “alled
throughout the nation, but if there’s no commercial incentive o put
additional capabilities on for education, they’re not likely to do it. And
retrofitting is going to be expensive — to try and change it over to a
different kind of system will not be cheap. So the technnlogy will be
almost there for the kind of educational vision [’ve presented, but it's
more likely to be available for X-rated movies than education. .

That brings me to the chullenge. I’ve sketched a vision of an
informution utility for 1985, P've picked 1985 because it’s the year after
1984 and I'm afraid we’ll get there first. Let’s contrast this educational
vision of the kind of society that we can create by 1985 with what [ think
was the business we've been talking about throughout the day today,
computer networks linking our own institutions constitute a highly
significant part of that larger vision, Aiming at the larger vision is more
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likely to bring about the computer interconnection that we're talking
aboul. If we limit our goals to that narrower vision of connecting our
institutions with computer links, I think we’ll probably fail, And 1 think
we'll fail for the political fact that large amounts of federal noney are
going to be needed to bring about even the narrower vision. And I think
those amounts of federal money are unlikely to be forthcoming in the
scale required for what many sectors of the society will perceive as an
essentially elitist enterprise, that will connect our elitist institutions (I can
say that, ’m from Stanford) in a way that will widen the information gap
between the information rich and the information poor. I think the
changing social goals are going to make it very difficult for us to tap the
federal coffers for self-serving purposes or what will be perceived as
institutional self-serving motives. So [ think we in our own self-interest
need that larger vision if we want to accomplish the computer network,
I'm not suggesting we do that cynically; I'm suggesting that we really do
go after the larger vision, because the resulting society will be a better
place.

What I'm talking about is the possibility of a social goal with the
glamour of a moonship, However, instead of building a NASA to put man
on the moon and trying to justify it in terms of national prestige and the
spinoff and the secondary benefits, I think that we’re almost ready for a
kind of social goal where we use the advantages of our technology to bring
real services, needed services, to every individual in our society in a way
that everyone can perceive and can understand, The organizational means
of implementing such a national goal will have some similarities to a NASA
mission: clear-cut or reasonably clear-cut goals; a large organization to help
us get there; and a fair amount of urganizational innuvation, NASA
involved the universities and industry and the whole suciety in this grand
venture by controlling one hundred per cent of the funds to buy it. [n this

instance, we're talking about a leverage operation where perhaps five per.

cent and possibly as much as ten per cent of the total are federal funds.
The private sector of the economy will build ninety to ninety-five per cent
of the kind of system we’re talking ubout, anyway. I think that leverage
operation is economically and socially feasible. Some estimates say that
the cable television physical plant is likely to approach fifty billion dollars
a decade from now, and that’s on the basis of projecting what private
enterprisc might invest. Relative to that, a public sector investmeni aimed
at the incremental cost, the leverage costs to make that system also serve
education for the society as a whole, is a potentially feasible goal. Over the
next two to four years we ought to engage in planning studies,
development projects and pilot demonstrations needed to refine and test
the kind of vision that’s possible,

By the time of our two hundredth anniversary in 1976, it should be
possible for the President to announce as u two hundredth birthday
present, that within the first decade of our third century, the benefits of
electronic technology will bring education to every home in the nation or
at least, to every urban home and rural community, And | think that’s a
vision that it’s possible to implement, ['m not making a prediction that it
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will ]mppcn that way because if we just go home and go about our usual
business, it won't happen. But if enough of us work on the organizing, the
lobbying, the working through, the refining, and the correcting, it’s
possible that over the next decade an organization like EDUCOM can be a
potent force in making possible that level of expenditure to move our

society to a new kind of educational system, Without that, the cable story

is the bad news side that [ mentioned earlier, and I'm sorry about that,
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Paying for Exchanged Resour

Chairman: Bertram Herzog. Director
MERIT Computer Network Project
Einar Stefferud Franklin H. Westervelt

Consultant ' Director, Computer Center

Einar Stefferud and Wayne State University
Associates

A presentation of the model and policy for payment of resources
exchanged via the MERIT Computer Network opened this workshop.
After Dr. Herzog responded to questions, a lively discussion between the
audience and panel members followed. The policy statement and
supporting materials are reproduced here. '

NECESSARY STIMULI TO ENCOURAGE NETWORK SERVICE

A policy of service exchange and service charge settlement has been
developed in conjunction with the directors of the participating computing -
centers. This policy, documented under the title, Nefwork Resource
Exchange Mechanism, was approved by the Computing Center Directors
on September 15, 1972,

To promote actual network flow requires two stimuli, First, it is
necessary to educate users who could make proper and beneficial use of
the network’s resources. Second, there should be no impedance to such
justified use due to the inability to provide the resources or pay for those
used, :

The issues are aroused by the existence of the network but are
essentially /nrernal to any university.

THE SITUATION BEFORE THE EXISTENCE OF THE NETWORK

The typical budgeting and operating considerations for a university
computing center can be simply stated in terms of three variables: the
computing center’s expenses, A, the expected income to the computing
center derived from general funds, By, and the income derived from other
sources, B,. For the purpose of this discussion no delineation is made
between the complexities of priority rate structures or different rates for
different classes of users. We belicve the essence of the problem can be
caught by the simple cases discussed here.

For the present purposes a computing center's expenses are
considered to be fixed once equipment, personnel, and basic material and
supply commitments are made. Any services delivered in excess of the
annual estimate can be delivered at only nominal incremental variable cost,
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principly for paper, cards, supplies. ete.

At the beginning of any fiscal poriod, tvpically one vear. the
computing center dircctor makes his plans based upon his expenses A, sce
Figure 1. The amount of this budget item A is related to and based upon
the reliability of the anticipated income,

A successful year is one where the actual income at least equals the
actual expenses. '

= — A y - | Budgeted
_*_'; ————— — > Expgﬂses
— - — | Anticipated
B : B. ,
! — Income B
li;l51+li:

Figure 1

THE SITUATION IN THE PRESENCE OF THE NETWORK

Suppose a computer network, with its ability to exchange computing
resources, is superimposed upon the situation described above, Suppose
further, that the university buys computing services from other members
of the network in the amount C*. Simultancously the compuling cenier

*Note that € may be composed of portions of By, and B;; the users
determine their source of funding.
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delivers services to the network’s other centers in thie smount D, see Figure
2. Obviously il C and D are the same. the network does not disturb the
balanee between the expenses A 4111,1 the ;mi;uplil;:d incone. Aside from
this ideal situation what special cases arise?

. A Expenses
{ F Income from QOthers
Income fram — D
Internal m— e
Sources
B-C C

Payment for Services
Fh:ﬂdered by Others

F igure 2

The Capacity Problem

Consider the issue from the computing center director's point of view:
Assume that he. center hus reserved capacity in excess of the amount m
expects to deliver to derive his income B, Assume then that he delivers
service, via the network. to others equivalent to income amounting to D,
Further suppose that of his originally expected income B. 2 portion C
must be paid to others for service rendered via the network. Let D exceed
C such that he receives a cash amount E in excess of his anticipated

income, i.e.,

i
1l
i

~y

I, us a resuli, compulter response, just one measure of iNstantancous or
long-term capacity, deteriorates then the center director is faced with a
decision, One possible outcome is 1o limit D so that i1 exceeds C only by
the available Ld}muiy This could make the oultside users feel like “second
class citizens™ who will question the quality and reliability of the offered

service.

The Unbalanced Budget Problem

IT the user community requires access to other centers in the netwark
in the .mwunt C. and this exceeds the amount D, the center delivers 1o
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A : Budgeted Expenses

i LA A
Income from : - Inceme
Internal Sources D ) irom Others
; E= Income
A — . N— in excess of
! c Expectations
!

For Services
Rendered by Others

rthers, see Figure 4, then there will be a net outflow of cash in the
amount,

[ ]

uch a condition, in the absence of other stimuli, leads the compulting
En, r director to arrive at the only possible %L)IUUQIL the usage C must be
restr
niv

n‘

cted, Now the computing center director is unpopular with his
ersity’s users,

F

=~ F = Potential Deficit in
Balanced Budget
S— s ;:.— : s
i H -
Pt
P ,EL\
Income fram = ' —
intarnal : D__ Income fram Other
sources ' )
=
L - - i N
— — — —
1)
14
= = e —— [ e e
" Faor services
rendered by others
F;gure 4



SOLUTIONS

For the capacity problem only honest marketing positions must be
taken. The computing center must not be put in the position of having to
promise delivery of service beyond its effective capacity. In this case. the
mechanism  of assigning the available resources, discussed elsewhere,
permits the supplying computing center director to exercise appropriate
control. From a fong-term point of view he must be apprised of external
demand estimates to be included in his ;uture machine acquisition posture,
etc.

For the wnbalanced budger problem the computing center director
must be given an explicit and separate guarantee that defines the amount
of his potential permissible budgetary deficit, F.

It is important to note that the success of the network is directly
proportional to the volume of exchanged resources. C and D each
contribute to the volume of exchanged resources. Hence, it is important to
provide conditions that permit C and D to be as large as possible while
minimizing F.

" Here again there is a long-range solution. Suppose that in its combined
wisdom a university community decides that a special service offered by
another center provides the best and cheapest way to obtain that service.
Then C could always be expected 1o exceed D. That being the case, an
appropriate adjustment must be made in the planning and budgeting
process, ’

The program discussed herein is thus most aptly applied to
unscheduled imbalances oaccurring after the budgeting process is
completed.

RECOMMENDATION
Each university shall specify the amount F it is prepared to pay at the

end of the fiscal year. if so requested. This money should not be part of
the current computing budget, namely A or B.

115



The Merit Computer Network
from the User’s Point of View

Chairman: Eric Aupperle, Associate Director
MERIT Computer Network Project

The MERIT Computer Network currently connects three large general
purpose computers (two IBM §/360, duplex Model 67°s, and a CDC 6500),
respectively located at the University of Michigan in Ann Arbor, Wayne
State University in Detroit, and Michigan State University in East Lansing.
Michigan.

These large machines are connected to one another over telephone
lines and by means of three mini-computers, called Communications
Computers, The Communications Computers (CC's), handle the
interfacing problems, the data verification, and transmission tasks for the
network, These smaller machines accommodate the system differences and
therefore remove this load from the main processor.

Each of the three computer centers has an independent staff
functioning autonomously from the others. The MERIT Network stafl is
composed of a different group of individuals drawn primarily from each of
the schools. Although it is an independent unit, the MERIT staff does
interact with the staff’s of the three computer centers.

Referring to Figure 1 for a general depiction of the network, the

circles and squares represent terminals and 1/O devices at the individual
centers, and the blocks marked “CC™ econnected by double lines represent
the network hardware.

Diagram of the MERIT Computer Network —
A Symmetric Switching Computer Network

NOTE- Each hos syiiem

eutrently gravides
remate teimiAal
and haleh atcess

Figure 1.
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In order to use the network a user first must be signed on to his local
computer. Thus the ME«IT network has no users per se, rather the
potential users of the netwark are the total valid users of the compulters of
the three schools. )

To obtain access to. the network and use one or both of the other
centers, the user requests an account number from his local computer
center. The user’s bill from his local center then includes services at all
three nodes of the network. Insofar as possible, access Lo the network is
kept administratively as simple as possible for the user.

The network was originally designed to provide three classes of
service: (1) interactive; (2) batch; and (3) file access. At the time of the
conference, interactive service was available and was demonstrated on each
of the three systems over the network. Interactive service has been
available between Wayne Siate University and Michigan since last April
and between Michigan State University and the others just recently,

. In the interactive mode the user signs on to his local computer and
requests connection to the computer at another university, He may then
utilize the resources at the remote computer as if he were an inizractive
user at the remote school. Ordinarily users initiate connections from a
local terminal, but interactive network connections can also be initiated by
a local batch job, '

In batch mode, the user will be able to submit a job for batch
processing at his local site specifying that the job is to be executed at a
different network node. The output can be sent to still a third node, The
steps now required to establish an interactive connection will be handled
more or less automatically in batch, Work is underway on batch service,
and it should be available by February 1973,

File access mode will allow a program executing on one of the
comptters in the network to specify that input is to come from a file
located at another node of the network, or that output from the program
is to be stored on a file at another node, In this mode, it will be necessary
for the user to go through the several steps now requirad to open a
connection,

Referring again to the interactive service that is cu rrently available via
the network, to access the network the user must first sign on or log on to
his local computer as he normally would by dialing in via a Teletype or
other terminal over local telephone lines, To access the network, the user
can then attach it in much the same manner as he would attach another
external input/output device, e.g., a tape drive and audio response unit,

Figure 2 is a copy of a listing of a terminal session in which the user
initially signs on to the University of Michigan system. (On the terminal
used, input typed by the user appears in lowercase, output from the
computer system is in upper case.) In lines one through six of the listing,
the user has dialed into his local host computer and signed on, giving his
account number and password. At line seven, the user has asked that a
program be run which mounts the network. (This is the same program the
user would run to mount a tape, for example,) This prograrn establishes a
logical connection between the local host and the remote host; it then
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WMTES: AgN ARBOR (NCG 0-0422)
=signon kivs
ENTEE U;Eﬁ PASZEWORD.

3”LAST SIGNEJ!_ WAS: 14:01.51 10-09-72
USER "KI¥YS” 5; SNED ON AT 14:02,50 ON 10-09-72
Zrun "mount par=mnet "net” dest=ws
=EXECUTION BEGINS
MNET "NET" DEST= W5
"NET : MOUNTED CN MNOOD
=EXECUTION TERMINATED
#run mnetnewc par="net"
=zEXECUTION BEGINS
MTS : WAYRNE STATE (MN10-0087)
Zsignon shem pw=
**LAST SIGNON WAS: 16:35:46 10-06-72
USER "“SBCM" SIGNED ON AT 14:09:56 ON 10-09-72
#run * users
EXECUTION BEGINS .
THERE ARBE 27 TERMINAL USERS, 1 BATCH TASKS, 4

AVAILABLE LENES AND 14 NON- MTS JDEé (USING 710

B

PE‘ STDRAGE C D F G H, CCU'S1
EXECUTION TERMINATED

Zrun * status

EXECUTION BEGINS

STATUS OF SBCM AT LAST SIGNOFF
USED MAXIMUM REMAIN.

CUMULATIVE CHARGE {%) 0.19 200.00 199.81
CURRENT DISK SPACE {(PAGES) O 10 10
CUMULATIVE TERMINAL 0.04

TIME . (HR) 0.04

EXECUTION TERMINATED

Zsignoff
2 OFF AT 14:11:41
ELAPSED TIME 104.816 SEC.
CPU TIME USED - .843 SEC.
STORAGE USED 9.886 PAGE-SEC.

DRUM READS 5
APPROX. COST OF THIS RUN 5.18
FILE STORAGE 0PG-HR, .00
*CONNEGTION CLOSED

"NET®: DISMOUNTED
FEXEEUTJGN TERMINATED

Figure 2
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returns control to the user for further input, To the remote host the
process looks virtually identical to that of a user dialing dircctly in over a
phone line,

To begin interaction with the remote computer, the user at line 12.
requests that a program be run that reads vutput sent by the remote
computer and displays it on the user's terminal, Further, this program will
resd input from the user’s terminal and send it over the network
connection to the remote host. While the user could utilize the network
connection as if it were an ordinary I/O device (this is done for certain
applications). the network copy program used here conveniently allows
the user many ol the summe control functions, e.g., the setting of several
options regarding record lengths and mode of data transmission.

At line 14 the sign-on request sent by the remote hosi when the
connection was estublished is printed at the user’s terminal. (It was stored
in a bulfer when initially received by the local communications computer
waiting to be read from the network connection.} The user at this point
may interact with the remote host as it he had dialed into it directly.

First the user signs on (15-17) to the remote host; he can then run
programs, create files, destroy files, in short he can do anything he could
do had he signed on directly. After signing on, the user runs a prog-am at
Wayne State which indicates the activity and configuration at the remote
host at that time (18); output from the program is printed at the user’s
terminal. A second program is run indicating the status of the user’s
account at the remote location (24-30). Finally, the user signs off the
remote system. Afier the accounting information sent by the remote host
is printed, the network connection is automatically c¢losed and
dismounted.

While using the network, the user is charged for the resources he uses
on all systems to which he is connected, at specified rates for such services.
There is currently no charge for the network itself; methods for this charge
will be worked out later as the network progresses from its experimental
status to an operational one.

Several other examples of use of the network follow:

Figure 3 illustrates the process of copying a file residing at Wayne
State University to a file at the University of Michigan. (The network
connection is established and the program to transmit records to and from
the network has started.) Note the lines coming from and going to e
remote host are indented one column from the margin relative to those
being processed locally. A line beginning with the character period, *.”,
are commands to the network copy program.

The command “.mis™ (5) returns the user to a local mode of
operation, allowing him to interact with his local host. The command
“restart” (10) returns control to the network copy program for further
interaction with the remote host_-Subsequent commands effect and verify
the file transfer to the University of Michigan (11-33). In gereral an effort
has been made to keep interaction over the network and commands to the
network logically, and even formally, consistent with the user’s local
command language and conventions.
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MTS : WAYNE STATE (MN10-0087)
= 5ig shem pw=
"*LAST SIGNON WAS: 14:18:54 10-09-72
USER “SBCM*” SIGNED ON AT 14:30:24 ON 10:09-72
= .mits

=get -temp
= READY.

list -temp
END QF FILE
restart

Lsink -temp

= copy rw.s
sink “sink”
J[mits

list -temp

T E T Pt

BiH

DIMENSION ALPHA(100) .

} INTEGER™2 LEN

10 CALL READ(ALPHA,LEN,0,LNUM,5,820)
CALL WRITE(ALPHA,LEN,O,LNUM,B,&20)
GO TO 10

20 STOP

= END

ZEND OF FILE .

Frestart

Zlist rwv.s

~ OO s MY —

WV MV WY

DIMENSION ALPHA(100)
INTEGER "2 LEN

10 CALL READ(ALPHA,LEN,0,LNUM,5,&20)
CALL  WRITE{ALPHA,LEN,0,LNUM,G,&20)
GO TO 10

20 STOP
END

END OF FILE

~d G LT s el ) e

m w
- T
~ D
o -
D:I‘ [y e
I e N
L P 'h
Ll
L
]
P

16
$.29
"CONNECTION CLOSED
"t DISMOUNTED
ZEXECUTION TERMINATED

owomoO Ak

Figure 3
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Figure & illustrates establishment of o connection to the CDC 6500 1
Michigan State University from the University of Michigan,

Figure § depicts the process of trunslerring a file from the IBM 5/360
at the University of Michigan o the CDC 6500 m Michigun Stare
University. (The log-on und log-ofT procedures are omitted.)

Finally Figure 6 illustrates the compilation of 4 FORTRAN source
program stored in u file at the University of Michigan by the FORTRAN
compiler ut Wayne State University. ’

A question and answer period tollowed the presentation. Severyl
persons were concerned about the wite at which data could be transmitied
via the network since they scemed to feel the duta. rute would greatly
alfect the mimner in which the nerwork could be used. Currently the
network transmits data at the rate of 2000 buud with a design capability
o 50.000 buaud. The current rate was determined solely on economic
grounds. For interactive use not involving the transfer of large data tiles
this rate seems to be quite satisfacrory,

The advaniage 10 the user of going
savings on telephone line churges, is that users can jointly utilize resources
at maore than one site sintiltancously. This is not possible otherwise,

With the dat

a rate of the network at 2000 baud. doesn™ the churge
for core residency. while waiting for data to be transterred over the
network, become prohibitive? As with most time-sharing systems. the user
is not charged except for connect time while his programs are actually
executing instructions, In fuct, while the data transfer is taking place the
user’s program would be paged out onto secondary storage and would not
be using real core storage. The only additional cost 10 a user running g
program utilizing data at another node would be the connect time required

for the transmission, plus g relatively small amount for the housekeeping
recuired by the nerwork interface routines.

Alter the question und answer period, a film of the network in
operation was shown, It demonstrated program it the University of
Michigan which provided data 1o a program running at Wayne State, Al
Wayne State the data was processed and the results returned to the first
program, which used it tuv construetr g graphical display on a device
comnnected to the UM machine. Professor Bertram Herzog. the narrator in
the film, was able to interact dynamically with the two programs through
the graphics terminul.

During the entire conference the MERIT network was availuble for
use by conference participants who wished 1o get hands-on experience.




Zrun “mount par=mnet "net” dest=ms
=EXECUTION BEGINS
MNET "NET” DEST=M5

"NET": MOUNTED ON MNGO
#EXECUTION TERMINATED
Zrun mnet:newc par="net’
ZEXECUTION BEGINS

0/09/72 MSU HUSTLER 2 L2389 LSD 29.14 10/08/72
TYPE PASSWORD, PN, AND USER ID.
XHUXAAKKAXKK

@MMMMMMMMMM

@TTTTTTTTTT,

@
EEmEE 516467 aupperle
§583023, LINE 30
LAST ACCESS: S 10/09/72 13:20

PRODUCTION INTERRUPTED AT 9 P.M. FOR SYSTE

SYSTEM: FORTRAN LINE RANGE Q-0
LENGTH = 72 MARGIN= LINES=
READY 13.25.45

files.

. — 1SYSTEM FILES-
—PRIVATE FILES--
C*ZZZOUT EWFILE
READY 13.27.04

logout,t
JOB COST: § .23

*CONNECTION CLOSED
*NET*: DISMOUNTED
#EXECUTION TERMINATED

i

M

Figure 4

197
(¥




ok,
oK.
connect,input,
OK-
copy.input,temp.
source demo(1,9)
“eof
"eof
OK-
.cci=on
connect,output.
OK-
rewind,temp. copy,output.
“eof
‘eof
OK-
copy.temp,output,
* A-B=C EXAMPLES
EXAMPLE CSECT X'20’
START MOV A,C
SUB B,C,
HALT
A DC Fr1Q”
B DC F20*
c DC F~0"
"END
OK- i
=  sink -t
rewind,temp. copy,temp,output,
To.mts
#list -t .
= 1 * A-B=C EXAMPLES
= 2 EXAMPLE CSECT X'200°
= 3 ETART MOV AC
= 4 SUB B.C
= 5 HALT
= 6 A bC F*10*
e 7 B DC 20"
= 8 C DC F 0
= 9 END
= 10
= 11 OK-
END OF FILE

Figure 5




=run mnet:newe par="net’
=EXECUTION BEGINS
MTS : WAYNE STATE (MN10-0077)
MTS WILL BE GOING DOWN AT 12 MIDNIGHT FOR
RECONFIGURATION
Zsig shom pw=
""LAST SIGNON WAS: 17:18:33 10-10-72
USER “SBCM* SIGNED ON AT 17:41:46 ON 10-10-72
=run “ftn par=source- “source”, print="sink"
EXECUTION BEGINS
5OLIFCE I'W.§

MICHIGAN TERMINAL SYSTEM FORTRAN [V G COM-
PILER MAIN
0001 DIMENSION ALPHA(100)
000z INTEGER*2 LEN
0003 10 CALL READ(ALPHA, LEN,0,LNUM,5,820)
0004 CALL WRITE(ALPHA,LEN,0,LNUM,8,&20)
0005 GO TO 10
goos 20 5TOP
0007 END
TOTAL MEMORY REQUIREMENTS 000344 BYTES
NO ERRORS IN MAIN

NO STATEMENTS FLAGGED IN THE -ABOVE COM-
PILATIONS.
Zsig s
OFF AT 17:44:51
E 185.676
C 1.854
5 56.053
D 38
5.36
"CONNECTION CLQSED
*NET": DISMOUNTED

Figure 6
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Assistance for Faculty Users:
Development of Computer-Related
Instructional Materials

Chairman: Karl Zinn
Center for Research on Learning and Teaching,

and MERIT Network

University of Michigan
Ronald Code E. C. Hertzler
Director Department of Biology
Northern California Regional University of Michigan

Computing Network

Ralph Deal Dana Main
Department of Chemistry Department of Psyehology
Kalamazoo College University of Michigan

Joseph Denk Recorder;: Mary Jill Ault

Curriculum Coordinator Center for Research on

North Carolina Educational Learning and Teaching
Computing Service University of Michigan

PROJECT EXTEND

Karl Zinn noted that Project EXTENIY - s established within the
MERIT Computer Network environment to bring demonstrations and trial
experience with computing resources for instruction to small college
faculty. It draws heavily on the computing resotirces, software, and
documentation provided by the computing centers of the participating
MERIT universities — the University ot Michigan, Wayne State University,
and Michigan State University.

The most important contributors to the success of instructional
computing are the instructors in the various disciplines. Their ideas and
judgments are crucial to the ucceptance of new technology for learning,
Not only is their judgment on the value of various applications crucial, but
in addition their advice on documentation, user guides, and ather support
materials is quite important. The contribution of the disciplines should be
handled through departments, professional associations, and authoring
teams. One cannot depend entirely on computing centers, administrators,
regional consortia, or publications on instructional compuling, but must
include the leaders in the teaching of each discipline apart from
computers, The decisions will be made and the incentives will be provided
by those people who are leaders and set standards of quality for what is
important in the discipline and its teaching,
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The Project makes a major effort to facilitate the transter of ideas and
programs between institutions and considers small colleges to be among
the most important sources, 1 attempts to translate the services of a large
university to small instinitions in the area, Small college computing centers
often must look for cooperative arrungements (o assemble resources and
expertise,

Some of the services and support functions which Project EXTEND
provides are listed below.

1. Information, The files and technical memos of the Projeci
provide information and advice about the capabilities of computers for use
in instruction,

2, Demonstrations, A number of rather general demonstrations have
been prepared. each one indicating a type of contribution to learning
through the use of computing,

3. Consultation and training. Staff advise individugl faculty and
provide training through workshops and written materials, emphasizing
means (or carrying on effective instruction. The development of
computer-related instructional materials is a primary subject of workshops
and consultation: advice is offered on development procedures, personnel
requirements, appropriate equipment, evaluation of outcomes, funding of
further development activities. ete,

4. Bc'i'fif:;;mgm zzuc’f m::dij}}:arimz T‘he Pmi;:c—t uIT s pmgramming

iacully ure ;n;numged 10 Hﬂplu’nénl the” oW igl IS, f‘rujll is Ew;n to
program authors through the library of programs used by the Project and
in the ON-LINE Newsletter, distributed to all colleges .im! universitics in
the state.

5. Reproduction and distribution. The stail assists with the editing
and production of manuals. Credit is given to program authors through the
publication of documentation packages which facilitate classroom use,

G. Evaluation and reporting. Careful attention to the evaluation of
the activities is encouraged, including objective measures of performance
or rchrtS QF smdem .;mitudc wher&v;r passiblf_‘ Ferh;’]ps more impnrmﬁ[

gulltLiS d::m_ from th; use af pri}gram; at ULhEF c&)!lebgs toward th;
purpose of modifying these programs to make them more serviceable. A
model for the documentation of programs and for the dissemination of
those programs is being constructed.

Three r:nf thé pmélists lmve been iﬁmlved to varying degrees with 'the
in Edu;atmﬁ ‘Dana Main has dEVEIGpEd a flfz*{ib[é pri)grdm for instruction
in psy;lm]ngy for which documentation was published by the Project.
Ralph Deal is with a college which is currently working to develop
capabilities in instructional computing. E.C. Hertzler represents an
orgaiusation in existence long before the Project which can be said to be a
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model of some relationships between g university and the surrounding
community colleges. The two remaining panclists. Joseph Denk and
Ronald Code, are involved with instructional computing through networks
in other states and will comment on the problems of dissemination,

EXPER SIM: AN INSTRUCTIONAL COMPUTING PROGRAM

Dana Main described the development ot EXPER SIM. This week ihe
one-thousandth student used the EXPER SIM program to place an
experimental design onto the computing system and to obtain simulated
data by means of data-generating models. He wus 1 college sophomore,
thinking he might major in psychology, and had no knowledge of
statistics, programming, or for that matter computers. He was able not
only to design an experiment, as he was within the structure of the old
elementary psychology laboratory course (traditionally a rat lub), but also
to design a research program on subject matter as diverse as the etiology of
schizophrenia, imprinting, and motivation in routine tasks in an industrial
setting, He coped with cost-benelit programs, budget writing, as well as the
design of experiments. hypothesis testing, and theory testing.

The student is able to do this because we have developed what we call
the experimental simulation supervisor, written in FORTRAN for use on
the Michigan Terminal System by Robert Stout, a graduate student in
mathematical psychology. At this point the supervisor can generate data
from one of three different files — one for each model. We are in the
process of putting three more files onto the supervisor which are more
complex in nature and involve different subject matter.

We do not have a laboratory computer or even a terminal. We use the
public terminals and keypunches on the Michigan campus. A student is
taught how to use the system in eith:r batch or interactive inode, using a
keypunch or a typewriter terminal as he wishes. The “lassroom itself is the
simulation of @ scientific community where eachstu 1 plays the role of
a soctal scientist and goes through all of the various les which the time
constraints of data collection eliminated in the traditional lab.

The models used in the system reflect the pedagogical as well as ihe
rescarch interests of our graduate students. They are based on a body of
literature which in the behavioral sciences is often very contradictory. The
model builder, the computer programmer, and the instructor are distinetly
different roles, although occasionally one person will play two or three of
these roles. We wanted to keep the roles distinct so that the model builder
was involved purely with subject matter and did not have to deal with
programming constraints. Our goal is to develop a library of models such
that a potpourri of subject matter is available for investigation, and to
develop with appropriate funding a language which would allow model
builders to place their models onto the system without extensive
programming ability.

We have operated without formal funding in the sense that we have
not had a research grant. My salary was paid by the department as

coordinator of this course, and graduate student teaching fellows have
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contributed tremendously to our resources, Their only reward is thait
credit as authors is given to them on every printout. We have also gotien
somie help in the development of these materials from Project EXTEND,
from the Office of Research Administration. and from the Center tor
Reseurch on Learning und Teaching, which supported some graduate
students in the summer who developed the programming.

As tunds for maintaining a rat fab were cut back. 1 found money Tor
mim:znimml mmputer use in g {Jil‘t}:rcm budgei I was ahlc L pcrqu;ulc my

vu}? %cnmuu% in our pﬂrlum of th:= un‘nputmg tuna!s il[li)lLLﬂ (o Ih;=
psychology department. -

My plan ol course is to extend the materials developed here ta other
COLEs wnlhm the department. To some extent this has been done, for
exaimple. o the statistics courses. Other instructars only very recently are
secing 1h potential ol developing certain models, concentrated for more
advint <0 courses.

'The émire prniecl !1;1&; be—::n ;lévelnpcd L cost m‘ :ahmit ‘:‘%O(}D (3{)()(1

sludu‘n Im Jpp,ru:xmm;ly IZ ‘;\,penmsma QdLh,
ONE COLLEGE'S PROSPECTS FOR INSTRUCTIONAL COMPUTING

. Ralph Deal spoke from experience at Kualamazoo College, a small
private liberal arts college. In the attempt 1o make effective use of
computers we have appointed Donald Stanat to a new faculty position
Assuciate Professor of Computer Science. He initiates a new legitimate
discipline in our liberal arts curriculum, This position is not the
administrative role of computer center director, but_ a gcmxine laculty role.
lmglx;:,rmmd tar %Iudenls wurkmg on senior mdepuld;m puughla wnh i
strong comptter emphasis, and to provide enough background for them to
consider graduate work in computer science. His remaining responsibilities
lie in taculty development — talking with faculty members who think the
computer might be useful to them and helping them to explore these
possibilities. This is an area in which Project EXTEND will be very uselul
(o us.

Kalamazoo College is really just coming into Project EXTEND. We
hope to see several things happen ar the college through our participation.
A terminal will be connected directly through a leased telephone line to
the Michigan State CDC 6500 and through MERIT to the Michigan
Ti‘rmuml Syslél‘n ul thé Umvgrsuy Df Ml;hlgm dﬂd Waync State

(su;h us h}\Pl;[% SlM) which hgwe bsen tasied .,J,rlcl wr:ll dugumcnml b_y
Project EXTEND in a variety of disciplines. Because some CPU and
connecl-time funds will be provided, within a limited range we will be able
1o explore those programs.

We see our new program in computer science as providing a significant
impact on education at Kalamazoo College and perhaps serve as a model
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for the study and use of computers in g small liberal arts college, Through
Project EXTEND we expeet 1o gain assistunce in constructing strategics for
faculty development and tor the education of the administration regarding
the possibilities for effective use of compuring facilities at Kalamuzoo, For
when Project EXTEND terminates. we are committed o provide
meaningful computing facilities tor our students and Gaculty on g
continuing basis.

Another advantage in our participation is that we will gain experience
with an ongoing academic network, It is very unlikely that Kalamazoo
College  will receive federal funding for the purchase of compuling
hardware. I federal funding is fortheoming 10 support computing

lacilities, it will prabably be through network activitios, We would like 10
see a computing network between colleges and universities designed 1o
enhance undergraduate learning. The development of new maodes of
learning at small colleges frequently suffers from faculty isolation: sharing
program development over such a network should remove this hindrance,
Experience from Project EXTEND will be invaluable in the development
of an educational network,

A MODEL OF SOME RELATIONSHIPS BETWEEN A UNIVERSITY
AND THE SURROUNDING COMMUNITY COLLEGES

At least in the state of Michigan, universities are surrounded by
community colleges. In any particular area the number of students in the
community colleges exceeds the number in the university, This difference
is likely to increase because the community colleges are growing much
faster than the universities. If computing facilities are 1o be networked in a
given area, certainly the community colleges are going to become involved
at sonie point.

The Association of Community College Biologists (ACCB) is one
model of some relationships between 2 university and the surrounding
community colleges. E.C, Hertzler described the model. The ACCB has
grown up around the Dearborn campus of the University of Michigan and
involves ten neurby community colleges with a total of about 100.000
studenits. The group’s success is bused on the fact that it was organized by

users, not by administrators, [ suspect that if networks develop

“successfully in metropolitan areas this will have to be the -mode of

organization. The usual university attitude toward community colleges
tends to kill all kinds of cooperation. We began quite open-mindedly and
were rather surprised to find the high quality of instruction and facilities
in the community college.

The instructors at community colleges have often come from high
school teaching experiences and feel that they have graduated from the
professional organizations for high school science instructors. Yet they
cannot join the professional university organizations that have a heavy
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commitment to resecarch. Hence they are cut off from one another, The
ACCB was organized to meet the real needs of the biology instructors,

We have found that community college instructors recognize the need
for feedback from specialists who are frequently not available at their
schools, [n the university, specialists in many areas of a discipline are
"lVﬂ“"ih]E as fijﬂ'illlliim% ﬁ;‘sr‘ tJEﬁ‘lLIHiii".’ courses. AC‘E‘B Ijr’ings mgither the

[ammuml} LU”CEL im_uhy wianl ap:u.xl ;;rgldugte COUTrses even thuugi
their institutions do not reward them for Ldiﬂ_m}; doctorates or for
completing more than 30 hours of post-master's work., ACCB surveys
individuﬂi ﬁeeds‘:. Eié‘%if}:ﬁ‘i a %pecifﬂ course, ;md f‘incls i ;txmfg*;r;nr in a
IUP]!FS and Lmﬁ_h[ in a specific mg}u Fur the instructor ihis is vgly diii;r;m
from choosing a course by title from u catalogue in the hope that it will
meet his needs.

I[f computer use is extended to ;ummumly colleges for the university,
it will prabubly be modelled on this kind of tailor-made arum&mnem

PROMOTING FACULTY USE WITHIN A NETWORK

Ronald Code noted that in muny schools one department member
seemingly has been assigned the role of computer user, and therefore he
always olfers the computer course. In some places a point of stabilization
is reached where the computer is used by one physics teacher. one social
scientist, one Dbusiness teacher, and perhaps three instructors in data
processing and programining. For several years it is difficult to progress
beyond that point. At the Northern California Regional Computing
Network (previously the Bay Area Network) we have tried to overcome
this by funding a group of people for a project and * ‘bugging the daylights
out of them to make them produce.™ In other words, it is not voluntary;
once someone is involved we won't let him go,

A more general problem is the resistance to the adoption of new
methods. T normally find that the authors of most packages are about
iDC}D ]ﬁercem more ;;mhugi;isticf iib(‘)lli ii lh;m .my'tjm:: EISL at Ieast at firsl
ﬂc:nng to ;,an_;h on, Ha;w;vgr :l the:y h:z:] th;]_t this is a spemzzhgﬂd ;1rc*:i, thi:y
can ignore it safely and perhaps can be better off by doing so. The whole
department will not automatically adopt a new methad of teaching once it
is introduced. [t is often a long tedious process.

The user ;ﬂ i ri‘mcstf: SLhUDI in the netwarl{ %ﬁrﬁeilmea Féels thdt he

the remote user has IhlS pmblem 1!1& user at Ihr: wmpuler :z.ne has the
same problem. Almost all of the widely-used programs have some data area
that can be changed. If this were not so the program would not be flexible,

and all users would suffer with it.
In our e*«;perience users very seldam seek tz:: adap’t the tcachig
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question and answer program or drill the author finds the program of great
mterest and very relevant and no one else likes it at all. In the progrims on
our network the learning strategy has not heen well devetoped and is quite
simple, '

Although our program is located at the Stanford Computation Center
computer, we have no teachers from Stanford participating, The nine

partivipating community colleges are not interested in supporting large

rescarch projects because they don’t do any research. They are most
interested in the number of students that can use the computer, given that
cach student does virtually nothing on the computer. Some ol the colleges
are finding that they are paying for things tha they don’t need when they
buy into networks hosted by a very large university. Some of the most
successful  community  college systems  utilize  small compuiers with
time-shared terminals and 10-20 line BASIC programs. Their computing
needs are in a different category than are those of a research center,

TRANSPORTING TEACHING PACKAGES

Joseph Denk outlined some problems in transporting compuier-based
teaching programs. As with texts where perhaps six books dominate 95
percent of the market in a particular discipline, of the many available
computer programs for teaching only a few are in wide use. These few
allow many pedagogical approaches. Most programs are bound by their
pedagogy as described in the documentation, Frequently an instructor will
be able to tind only two or threc programs out of 3 library that he ean fit
into his undergraduate course. There are as many approaches to education
as there are faculty members. A few approaches are outstanding, When an
outstanding program is documented and used by g large group of people
within a user-to-user network, it is improved in the process. A highly
structured CAI package does not often move away from its place of origin.
Other more skeletal programs like the EXPER SIM package have been very
viable, because they are tailored not to fit or replace a curricular package
but to supplement it as homework activity. We at North Carolina have
found that the flexible open-ended homéwork-oriented structure is easily
fit into a particular instructor’s pedagogy and research interests. As it is -
transportable between teachers in cne discipline. it can also move between
disciplines.

The technical transport of a computer program is relatively simple.
The big problem is the pedagogy. A necessity is the presence of dedicated
faculty members who have enough time to move the pedagogy. At North
Carolina we are highly dependent on the total dedication of the staff who
take care of user’s technical problems, helping the faculty members
implement programming support for his pedagogical purpose. The faculty
user must be involved with the design of the program in order that its
educational goals remain distinct. Yet there are too many technical
barriers toward mounting adequate data bases and clean, reliable, and

maintainable statistical packages for the user to assume this responsibility
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himself. Among the most valuable employees 1o a computer center is the
one who knows the svstem, the user needs, and the disciplines. Although
siich a person is very rare. in some way all these functions must be
implemented in the compulting center it support is to be guaranteed o the

user,
The user-to-user n:,twmh 1% the unly !umtmml way- thit u)lﬁrluilliu

wmpuler nelwur!x_a., 5[.1.;!1 s A_I{PA i_le ‘%Sl’ were seloup, [hl.‘s d:ﬁ]iggl Wils
overlooked in favor of hardware intertuces. It is hard enough to interes
other instructors within the same department, fet alone those in 40 widely
spread schools in a network.

FURTHER DISCUSSION

Several preoblems arise in the dissemination of a computer program.
EXPER SIM has operated on a [first-come, first-serve basis when
responding to requests for information. Because EXPER SIM wus wriiten
in Fortran it is relatively simple to transport it to other Fortran systems.
However at the University of Louisville two of the three programs huve
been rewritten in BASIC, and at another school they have been run
successfully on a PDP-8 through the usc of overlays to accommodate the
smaller computer memory.

There is occasionally author resistunce to giving away programs
without a charge, after all the time spent on their development, However
in California one author decided. after two years of trying to expand the
use of his program, that it was hard enough to arouse interest even when
the program was available without cost. Most programs for instructional
use are now available at reproduction cost, For example when EXPER 51IM
documentation was reproduced by Project EXTEND, it was distributed
free of charge with credit given to the author (who also holds the
copyright).

But it is not enough to distribute the pmg‘;;m The faculty needs to
be trained to use it (in Northern California by two-month-long summer
workshops). Also after training the faculty needs support - technical
support, guidance on where to consider the use of the computer in their
disciplines and released time from their institution to make the program
operational.

To differentiate those schools using the computer successtully, the
deciding factor does not seem to be the size of the school’s computer.
Instead there seem to be other factors. First i’ the people involved are
influential, instructional computing is likely to catch on in the school.
Secondly if the school feels that innovative und/or potentially
cost-reducing methods of instruction are very important, then there is
likely to be much activity in instructional computing.

The most transportable programs are those that are not tied to a
particular philosophy of education. The teaching fellows using EXPER
SIM run very different classes, some highly structured, some quite loose.
But all instructors use hypothetical costs for the experiments each student
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runs, - primarily - because  awareness of  costs contributes 1w good
experimental designs, Since only a skeletal program is provided, the course
can be structured in many different wilys.

There was considerable controversy about the responsibility of the
nstructor (o give the undergraduate student experience with tools tor the
collection of real data, Some felt that with simulated data the student was
missing a very important part of scicatific technique,

Dina Main thought that this was 1 sequencing issue. EXPER SIM is
used in the first laboratory course 1 student in psychology has. In 3

traditional Tab the student must leamn techniques before he is allowed 1o
think. With EXPER SIM the sequence is reversed. He begins 1o formulate
hypotheses about the subject area in his first course. Laboratory resources
are used for the advanced student who has already been immersed in the
subject matter. She did not at all advocate the elimination of the data
collecting experience from the student’s undergraduate carcer, but felt
that the limited resources were better placed with the advanced student
who has done some thinking about the field.
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Chairman: Karl Zinn

Center for Research on Learning and Teaching,
and MERIT Network
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Ray Geitka Computer Center

Academic Computing Services Western Michigan University
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Recorder: Mary Jill Ault
Center for Research on Learning :md Teaching
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NCECS

Joseph Denk opened his pr;s;nmnun by remarking that the NCECS
network is known primarily through a “*fishwrapper” culled PALS, which
is a current awareness bulletin in North Carolina, and which outside the
stale has been misreud as a catalogue, PALS is th. implementation of a
curriculum modei which will be described in some Jetail.

The regional network was born out of privaie tfunds and was a
far-sighted project by the state of North Curolina. A totally unic .
s.:nmputing %iluzlliﬁn wis dn;vdf:ps,d by three Ligsgly %ituat:;d univmsitiés

L}nlv;,rsn} md_ Dulae Umver%l[y Thgy iurr’md a I’mn pmht Csrgﬁni?almn
the Triangle Universities Computation Center (TUCC), 1o purchase a large
IBM computer. The Center is run by a board of directors composed of
representatives from the three universities. In 1966 private money was
provided to support computing in North Carolina’s smaller colleges remote
to TUCC. A terminal and - wear’s computing time was given to each
college who wished to ;m‘[igi;:&.im. E?urremiy forty remote colleges with
the three universities in TUCC - r 4 regional network,

The Computations © s1er 1 wun by an excellent staff including six
systems programmers whose only responsibility is to keep the machine
running. The primary function of the twelve employees of the North
Carolina  Educational Computing Service (NCECS) is 1o meet the
instructional computing needs of the remote users and in particular to
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provide applications programming. This group has attempted 1o enluree
the scope of educational computing at the remote cumpuses. The
educational service staff at NCECS supplies user service vie WATS lines
teross the state, runs user workshops i job control languages and
technical serviees. und keeps the network viable und lunctioning,

[ 1969 T was teaching chemistry at one of the remote colleges and
wus the coordinator of the chemistry group that was trying to share
progeams and ideas among its members. In addition | was the manager of
the college’s teninal 1o the computing complex. Instructors in business.
sociology. political seience, and other disciplines came 1o me for useful
instructional packages. 1 couldn’t get my hands on enough materials to
meet their needs, After much difficulty ! discovered that (he Computation
Center was supporting only 4 couple of big statistical packages. I could not
identily a clearinghouse for computing packiges operating in any one
discipline, with the exception of the quantum chemistry  program
exchange in Indiana which was geared toward the rescarcher, not the
educatur.

So I collected everything that 1 could find and set up my own
informal clearinghouse. In the first two years 1 had collected 3,000
packages from conferences, journals. and any other place 1 heard about
them. 1 organized the programs into three categories. Category C was for
programs that I had heard about but hadn't been able 1o locate, either
because T hadn’t found their authors or because they didn’t exist. Category
B was {or programs with Jow support, Category A waus for those programs
that were fully operational on the computing system and maintained by
the staff.

When T had colleeted enough programs. I began 10 run workshops
throughout the state, We (meaning mysell” and some 150 faculty members
from North Caroling and other states) have run 4l two-day workshops in
the last three years and have trained 1400 faculty members. During these
workshops we expose materials in o semi-operable or limping state
{Category B) to the faculty. If the faculty indicates that a program seems
to be viable, we put it on the system with full support, Thus in this model
for abtaining curricolum materials the faculty sifts out programs of,

nterest in workshops, indicating which have an initial appearance of
validity, '

Several packages, which 1 thought were very good (for example
IMPRESS from Dartmouth for social science dua processing and an

information retrieval system for infra-red spectra), were slipped right on

through the workshop stage and put on the system directly. However the

‘mujority of the programs on the system have been chosen by the faculty.

As of the first of Junuary, of the 400 programs on the computer (with 340
in Category A) 312 are in classroom use. PALS lists 1000 and another
2000 have been collected.

Some disciplines are more reliant than others on canned or “black

box” programs. For example, mathematics, biology, chemistry and physics

have used very few canned programs. We have used the model to sift out
those programs which are important to save for education and 1o support
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fully on the computer, As can be seen in PALS the largest number of
programs are in chenistry, but the greatest aceelerstion in aceumulation
has oceurred in the social seiences.

Arising from our public advocaey of the necessity of the Computation
Center's support of program exchange. another organization. CONDUIT,
wus born. CONDUIT is composed of five regional centers who have come
oeether o test the transportahility of curriculum materials. The five
centers are Durtmouth College. the University of Towa. Oregon State
University, the University of Texas (Austin}, and NCECS in Norih

_____ g center personnel have been involved from the
heginning in order to achieve the most effective mix ol programmers,
computer seientists, and nmost importantly students and faculty. On
January 1 we began to test the mobility of muterials in six disciplines. A
faculty committee in cach discipline selected the materials 10 be moved.

CONDUIT has moved materials in all six disciplines among the five
schools. In chemistry 40 educational packages were moved. In the
financial sciences (really two disciplines) we moved 20 puackages in
operations management for business and seven simulations in micro and
macro cconomics. In mathematics we moved the lowa materials in linear

physics from Dartmouth, (However in this puckage the student does ali the
programming, so | don’t know il we have tested anything here.) In the
social seiences we accomplished the most extensive work. Nine data bases
were mobilized to it the survey analysis systems of all five regional
networks. We built translating systems to allow the future transport of
data bases between the four busic statistical systems in operation -

social scientists and could not have been as functional if' it had been done
by a group of compulter seientists.

This sumuner CONDUIT conducted a series of workshops in four of
the six disciplines to train the faculty in the new programs. The workshop
on the use of the social science programs will be held in late October, and

Because of the success of CONDUIT, NCECS has been able to add
over 100 packages to the next issue of PALS.

computing, but now we have 100 responses within ten days of the
announcement of a workshop. There are 1000 active users in the state.
{(An active user is defined as someone who has used a program in his class
during at least one semester.)

Supported by the National Science Foundation, we have spent about
S110,000 in the past two years — half on workshops educating the fuculty
about possible uses of computing in education and hall putting the
selected programs on the system. This second body of work was done by

fifty faculty members and the NCECS staff.
The NCECS model for assembling a large library of curriculum



materials rests on the concept of transportability, the feasibility of moving
programs onto the TUCC system in North Carolina. Because of financial
limitations a; muny computing centers this model cannot be widely
adopted, However its major value is that hopefully you will see the sifting
process as a method realistically able to bring forth quality curriculum
materials that we will be able to move as packages to your schools,

DISCUSSION

DENK: The critical point is that there must be someone who is an
intermediury between the disciplines and the other computing center staif,
someone who works on application programming and forms a bridge
between the disciplines and the computing center. Any one computer
center employee can support only a few packages. What is needed is 4
user-to-user linkage, making the discipline consulting group the “actuyl
users themselves, :

MEAGHER: At Western Michigan University we have three
application staff members working with particular departments, through
the device of joint appointments. For example one man is appointed
jointly at the Computing Center and the sociology department. A large
percentage of the workiing educational packages on our system are
statistical, because most reseurch work on campus is being done by the
sociologists and because the most voeal demand for computing services hus
come from them. However the sociology department actually wants g
programmer 10 write puckages for them and they will probably hire one
soon. Another joint appointment is with the anthropology department,
but this department does not seem Lo be very interested in instructional
computing. The third joint appointment is with the mathematics
department. This one has been our biggest success, The mun filling this

position s not interested in further research, but in consulting on

applications, He has been an extremely uselul statistician to the faculty on

campus.
I agree very strongly with you on the .approach of delaying
implementation of a package until someone wants it. Othenwise you can

spend weeks on a program and then find that it is not being used.

GOINGS: What criteria do you use to move g program up into the
implementation range, or to Category A7

DENK: In preparing for a workshop we will get a number of programs
in that subject area working, at least temporirily, on the system. The
authors of important programs or their disciples are invited to the
workshop to diseuss with participating fuculty the pedagogy involved and
the operation of the program, After the meeling we conduet two informal
suveys (one immediately following the workshop and the second about
two weeks after) to ask participants if they want to have this pickage
available on-line. If the program is called for by ane or two people, we
move it up onto the system.

We monitor user requests for usage of all programs on-line, Our
on-line library is close to 500 programs dedicated to education, in addition
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to llk smmu;dl packuges library which is formally sllppmlgd by the

LQ[EL&L Dun computing center, a small shop. sees its Tunctions as
keeping the muchine operating and providing lunguages uand statistical
packages for the user, Although we do try 1o encourage the use of the
computer by the fuculty, really this is the task and responsibility of the
departments, Two of them, sociology and education, have been working
with Project EXTEND,

DENK: Ultimately vou may be right, vet the computing center must
provide the enabling means to alfow the use of computer aids in
instruction. The computing background of most fuculty members is
extremely fimited. The computing stalf has 1o provide the technicul
knowledge. When u good program is functioning, many more people may
become interested.

GEITKA: At Ouklund University work for the asdministration
consumes most of our time. Until recently little attention has been given
to fuculty and students. However we hope that with our new terminal and
;Hi:i%i;lm:e f’mm Prni&ct L}‘TLHD whu;h E:.nﬁn;:.s us on 1o lhe MF[{IT

we luve :Lcemly ngmred th;= SPSS pJLkJﬁL whmh we L’IéllLV; wzll increuse
the LL)l‘lllell]“ center nwt_&lvum:ni Dl lh; Lmu]iy user.
be Luggcsslul in preasurmg laulllty to use lhe— ;Qmpult;l?

Ronald CODE (Northern Calitornia Computing Network): Although
the faculty can be very good at seli-defense, this can work 1o some extent,
However some compuling centers seem to work very hard at convincing
the faculty and students to stay away from the computers.
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Contracting for Computer Resources

Chairman: Harry B, Rowell, Director Operations
Carnegie Mellon University

Wayne State University

To open the mecting. Mr. Rowell distributed capies ol a tentative
checklist of terms and conditions for use in contracting for purchuse ol
computers from vendors, He explained the objectives of the panel: (1} o
exchange terms or conditions successlully used by universities, and (2) (o
establish a checklist of issucs, terms, and conditions to deal with as an
institution entering into contractional agreements.

Discussion focused on interinstitutionyl conlracting for camputer
services us one variation of contracting with vendors. Especially with
interinstitutional contracts, intentions and capabilitics must be made.
Verbal agreements und statements such as, “Well, we'll do the best we
can™ are often aceepted in place of contracts.

There has to be “pood fith” between parties in ureas such s
turnaround time and quantities of disk storage. However. standards of
perfurmance must be defined to mutual satistaction and remedies provided
in case a purtiealir service isn't provided by the supplying computing
center,

For example, in a contract negotiated between the National Bureay of
Stundards and  Yale University specific statements are ncluded on
availability of service for a stated number of hours per day and days per
week. I the computer is down 48 hours in succession, NBS can break the
contract. It the down time is 49 or 50 hours, the probubility of NBS
leaving is very slim, but the option is there.

Institutions are inexperienced in interuniversity negotiations. These
negotiations are causing many computer centers 1o examine the imanner in
which business is conducted internully, Computing center directors are not
accustomed to deuling with users internal to the university on the terims of
giarantec, regardless of bounds that are set.

To cover costs and needs ol both negotiating parties, some guaruntee
ol minimum availability of equipment to the user is necessary, us well as o
guarantee of minimum computing by the user, Perhups a daily “pot”
should be created against which the user may charge computing time if
used, or forleit funds 1o the supplier i not used. |

The University of Toledo is trying 1o work oul agreements with
Bowling Green University for remote access (v the Bowling Green

University Computer, Remote connection is scheduled lor January;
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eventually a regional center is planned which will be headed by a director
independent of all institutions. Agreement is necessary between the
presidents of the institutions negotiuting interinstitutional contracts.

One major problem with convincing the presidents of the universities
of the merits of such an agreement is that the people presenting the
arguments on the merits aren’t convinced themselves or don't understand
them fully.

Center directors can be contident with network arrangements only as
long as there is an external source of funds such as a National Science
Foundation grant. I the center is whoelly dependent on the institution’s
resources, balancing the center's budget must take precedence over
objective evaluation of resources available remotely. Interinstitutional
contracts must reflect this necessity. Objective consideration of the
oplions for remote use of computing resources can be made only if the
administration of an institution is willing to protect the computer center
financially. It 100k two yeurs to work out an interinstitutional agreement
for computer use through the MERIT Network.

Each computer center director should be encouraging network use
responsible for operating on a budget and meeting it. He needs to expect a
certain income and anticipate a balanced budget at the end of the fiscal
period. The administration at each participating institution must be
prepared to cover a potential deficit.

11 along-term deflicit occurs on the MERIT Network, perhaps due to 4
University, this expense should be budgeted separately.

A long run deficit will force the deficit university (the University of
Michigan in this case) to reevaluate the facilities available locally to
determine whether the resources should be enriched to fill the needs of the
physicist, or whether it is more cost effective to let the physicist continue
to use the remote Michigan State University facilities.

Regarding Future Task Force Activity Mr. Rowell offered to add
exawmples of clauses dealing with inter- and intra-institutional negotiating
problems.
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CHAPTER 5

MAJOR ISSUES AND
~ CONCLUSIONS:
PANEL DISCUSSIONS



Common Themes and Consensus:
Report and Discussion of
Workshops

Moderator: Martin Greenberger, Professor of Computer Science

The Johns Hopkins University

Robert Chenhall George Sadowsky
Executive Director Senjor Research Staff

Museum Data Bank Coordinating Urban Institute
Committee

Richard I. Hofferbert Sally Yeates Sedelow

~ Executive Director Professor of Computer Science

Interuniversity Consortium for and Linguistics
Political Research University of Kansas
University of Michigan

Frederick Kilgour Harrison Shull
Director ‘ Vice Chancellor for Research
Ohio College Library Center and Development

Indiana University

MODERATOR:

In this session, we shall hear a little about what happened at each of
the workshops and see if we can begin to find some common themes
ucross the various fields and disciplines covered in these workshops.

On the panel are representutives of the museum and library fields:
Robert Chenhall of the Museum Data Bank Coordinating Committee and
David Penniman of Battelle Memoriul Institute; also representatives of the
physical sciences, the social sciences, and the humanities: Harrison Shull of
[ndiana University (Chemistry), Richard Hofferbert of the Interuniversity
Consortium for Polifical Research (Political Science). George Sudowsky of
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the Urban Institute (Economics). and Sally Sedelow of the University of
Kansas ( Linguistics).

To provide u ramewoik for the workshop re pnrla IhL panel proposes
to consider networking. not in the restricted physical sense of a national
telecommunications network interconnecting computers and teeminals all
over the country. but rather in the more general and familiar sense of
people working 1ogether in an organized tashion Lo share resources and
meet common ends, In the more general sense. of course, we have had
networks on the national and regional levels all along. Whut makes the
subject of moment today are the technological advances that facilitate new

ways of networking,

I the more general context. we can alk of what the Ticlds und
disciplines need in the way of resources and services. where they now
stand, and where they would like to go iI' the necessary means were
available. We can talk about opportunities for sharing resources and about
incentives for finding these opportunities and tuking advantage of them,
Most of us will agree that higher education has fallen short in availing itselt
u," f»;ugh -;rppmmniti:;z: WL can lalk :ﬂjﬁul Eh{' lﬁ;im;lhz nl' nrg-lni?ulinm nl‘
Lammg; (o the tLLhnulugcal E]UL‘ZUUI‘] we can ‘I%Ix in wlmh rcspcua a
computer-communications network i uqmrcd or desirable, and what new

pha‘%lblli[lnb it nltf:rs DﬂLL havmg glddléﬁﬁi_‘d IhL l;glmul _WILJ[ quulu‘m in

Dur dppr[mi.ll to the SLIb_]E,Ll can bc put into 111; s;hum shown in
Figure 1.

New Condition
New Possibilities
1. User needs for resources and services
2. Opportunities and incentives for sharing

3. Desirable ﬁfgamzatlans of users

Computer-communications technology

Figure 1
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It is more than we can hape to accomplish in one session. bt perhaps we
cin make a start.

Beginning with the first cateogry. the panelists will now draw on the
workshop discussions to report on the Kinds of resources and services tha
their field or diseipline would like to see developed or improved.

DR. CHENHALL:

In the broadest sense. the resources und services that are presenily
availible (o museum related disciplines are virtually nil. There is no
interconnected communications system in existence and we are many
veurs behind the field of chemistry, for example, in this whole area.
However. we have taken a major step. and have now reached the point
where we do have g vehicle for communicating the needs and resources
which are available to the widely diverse groups of people who come under
the whole cutegory of “museums,™ This new organization. The Museum
Dats Bank Coordinating Commiitee is, vne of the HFCAIeSt resolirces we
have. We also have uvailable several different systems for the compuierized
cataloging of museum specimens. However, an interconnected neiwork of
these systems is a long way off. At this stage. our network objectives
would have to be considered far more in the nature of logical networks
rather than physical networks, Whether the need for physical netivorks is
there or will ever be there remains a mout point at this time, However, we
have achieved this first step of an organization network which has to occur
befare there can cver he uny further development.

There is a very real incentive for the people in the disciplines that |
represent 1o shave the information which each of them has locked up in
the vaults of their various museums. The primary incentive is not as much
an immediate sharing of the information as the catuloging of that
infornxition so that it is accessible to museum directors and to researchers
- on o an intra-museum basis rather than on an intermuseum basis.
Ultimately the opportunities will be there and the needs will be there for
the true network kind of sharing of data. However, at this stage, the
primary incentives are for developing intra-museum information systems.
Opportunities for sharing common data structures are far more availuble
than opportunities for sharing specific data. as in the social sciences, or
than using physicul facilities 1o interconneet the data,

At this stage in the museum related disciplines we are engaged

Pprimarily in development ol techniques by which we can describe physical

objects in machine-readable form. In essence this meuans being able 1o
precisely describe physical objects in terms that are meaningful to another
person. The opportunity that we have through the Museum Data Bank
Coordinating Committee is simply to coordinate the various efforts to
develop techniques of description so that eventually a true interchange of

the information base itself will be possible. That interchange of

information is a long way down the road.
I' agree completely with Dr. Hofferbert’s comment that the
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the particular field that I represent. we have to consider organization along
several different lines. One of the reasons for the formation of the Museum
Data Bank Coordinating Committee is the faci tha organization along
disciplinary lines simply did not seem 10 be the hest way of 'ippm.u,hmg
the whole problem of sharing museum dara or vesources through networks,
An organization can be and sometimes is very effective along disciplinary

lines. bui networks must be organized also .slunﬂ the lines of common data
needs. All museumns are concerned with the inventorying or indexing of
primarily verbal data concerning physical objects. This | consider as u
common data need. Organization can also be along the lines of common
needs for analytical capacities, bur in the disciplines that | represent, the
primary organizational need is for common data,

There presently exist two different levels of organization. both of
which are important and both of which have specilic functions to play in
the vverall problem of networks for muscums and related disciptines. The
first is organization atong the lines of individua! systems. We are presently
llSll’l}:, some hmr or hw: pf_rlhl[j’s more in mdmdmi msh:mes dlllemu

ol e h ui [h;%g dekaged svamns Ig lmpmv the sysh_ms aml Iu pmvrdc
lhe l’,ldLUﬂ]El'lthlL’il’l neeessary 1o make them work, At a second level, is the
felt need for an organization along the lines of what we are trying to
accomplish with the Data Bank Coordinating Committee: organization of
common daa structures, common conventions of recording data and, to
some extent, common terminology. Organization at both of these levels is
being ﬂEQQIT]pllShLd Most of us vho are deeply involved in this feel that

the organizations llm! are presently availuble will provide upportunities for
the sharing of resource

DR. SHULL:

I represent the field of chemistry in this panel. You heard a good deal
about the organization of chemistry from Dr, Lykos yesterday. and I think
it is clear that chemists have an extended series of resouices already
available within the discipline that make sharing o natural phentemenon for
us. The Chemical Abstracts Service is over 70 years old, It has become the
largest abstracting service in the world. It is totally computerized in its
journal production as well as in its abstract production and is now
producing tapes for bibliographic searches. Chemical Abstracts praovides a
nucleus of resource sharing in chemistry that probably has few parallels in
other disciplines,

In addition, chemistry is fortunate in being a fairly mathematically-
oriented ;:ha.uplme It has the resource of many individuals whe have
some computer expertise. not only in the rapidly developing fields of
on-line data acquisition, interfacing to computers for faboratory
experiment control, and in the use of computers as a fool in
computational work and theoretical work, but also in the use of

RIC
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information retrieval and information processing,

Fwouldn't want. however, to hide a phenomenon we recognized in
our workshop as applying even to chemistry, People outside our discipline
seem Lo think that all of us are computer bafls and that we know all

about the compurer. The fuet of the matter is i we are verv, very i
trom  heing computer satunted, Even in o relatively well-known and
advanced department fike my own, probabiv not more than ten pereent of
the fuculty are veal computer bulls in the genuine sense of the word,
Those of you who are in disciplines other than the physical sciences may
be w little bit surprised to realize how far behind some of the Paculiy aie ay
compired to the rest of them. However, compuiers are @ phenomenon of
the Tast decade. and our facidty span o period of 1ty years, Muany ol our
older taculty have had no computer experience, and it is going 1o tike
some tine before 100 percent of them are comforable with COmpulers,
Computer expertise is not alwavs inversely proportional to age, but there
is o remurkable correlation, '

Chemistry has many resources. Our resources can be developed and
already are heing developed through various types ol sharing mechanisms,
The real problem as expressed by the common chemist, is the sarme one
the rest of yon have - monev. and not Justmoney, but the disteibution of
woney, 1t is very. very difficult 1o redistribute money rom old-Tashioned
technologics into new ones, Without question. the most general resource
we all need is the ubility 1o proceed with the ideas that we already have,

Sharing is not specilic to chemistry, nor (o any point ol view
represented on this punel. One of the prime reasons for sharing is to use
our resourees more efficiently, The overall veason for networking, if there
is o single one. will probably be that it is more economical to share our
voempuier cower that wav than it s inoany other, Within the field of
chemistry. we need and can make use of the most economicul conputing
power availuble, However, economy is not, by aoy means. the only reason
chemists need o share. I began a sharing program o decude ago, because of
the realization that, despite very  rupid technological advimee, my
discipline of theoretical chemistry  was standing sull in time. Fach
individual’s achievements in every two-vear perind was being repeated in
the suceeeding two vears, with g succession ol rewrites of compuier
programs.  Each individual  program  was  rewritten with  increased
sophistication. of” course. Science has a long, fruirful history of people
standing on the shoulders of people who have gone before them, b
theoretical chemistry arrived at a point in time where no vne was stinuling
on the shoulders of anyune before then.

We hecome involved in the sharing ol computer programs in the hope
that at leust some of these programs would be uselul 1o others, My idea
was that. as machines were moved rom one instinnion to other lesser
ones. at feast the programs that were good on the maehine would be wseful
when the machineg was moved (o the next place, It subsequently did nat
oceur in st that way. but the sharing has enabled people in a limited wuy

o semd oneach other’s shoulders, The real need as | see it is a1 new
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Gr'gami?miﬂn (j::-i:iz;ned Lo i:’n: a n:niunui ccmu‘ 1’1r %Iuring, Wc m:cd i x,'s,mcr

ut 'éDHWJIE lh.]t Ial ll.tmf:,a,‘,nda w}ml an lmlwulmﬂ person, orany I%lﬂ.llgd
portion of i discipline, cun do alone. That is a sharing in progress. We do
share data«id ¢ computs programs. and we have ;l]\\nl\a’a shared educational
techniques in a limite. way through the distribution ol hooks. textbooks.
reviews, and summaries. However, the ability 1o share educational
programs is only just beginning. Herein lies a real opportunity lor the
future. I think we know very litile, in fuct, about sienv o educate. Two
few of us are working on the very basis of what most of us are Jdoing,

There's a well-developed way of sharing very large expensive
resources, It extends not only to things like compuiers, but also to large
machines like accelerators in physics, But | don’t think one should t forget
about sharing expertise, sharing people. One simple way is 10 move them
Jmund a bit, Dm: uugh[ to consider more humdh tur meplg Ih;_ klml
gmduale siudmts o move amgng th institutions llnln,l lrcf*ly as u:qmud
by their programs. Methods of sharing expertise across our institutional
barriers are also furthered by the study that the Sedelows are doing -
examining institutions and determining what it is that can be shared
among them.

The problem of organization seems to me 1o be a very diffuse one. My
view is that organizations of every type, characteristic, and nature 1hat
might be desired already exist. The question is whether or not they sutisly
the particular needs that exist at a particular moment. 1 found it very
surprising that there are over five hundred interinstitutional organizaiions
of universities, There is one for any activity imaginable. The question is,
what is it you want to accomplish and how do you identify the

_entrepreneur who's going 1o accomplish i1? The combination of unswers to

these two questions will produce a new organization or make uan existing
organization do the job. [n my own field, we have many organizations and
there are new ones developing all the time, We have program exchanges
that are operational. We have interinstitutional cooperation in the
discipline through our national society and through our interuniversity

_regular meetings. This doesn’t mean, however, that we have satisfactory

organizations to do all the jobs required. As 411 example, the chemists are
just completing a one-year study to determine whether there is u need for
a national center for computational chemistry. The commitiee is {inally
going to conclude that there ix a need for a center in computation and
chemistry for exactly the kinds of reasons that become apparent as you
discuss the needs for future development. We /iaven 't been standing on the
shoulders of the peaple before us. We do need lonig-terim continuity. There
is an opporlunity to develop a national and international resource to
further develop the uses and utility of chemistry in human welfare. These
kinds of needs will lead to an organization that will satisfy those needs.
The real question is, can we find the entreprensurs to coordinate the
backing, the support, and the mechanism to make the organization alive
and thriving? Another example of an organization badly needed within
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chemistry, quite apart from the general need of an organization like
OCLC. is un interlibrary orgunization. People are working on this on an
individual, ad  hoc basis. Almost certainly, the result will be an
organization designed 1o accomplish perceived needs. Organizations do
tollow the needs of” the people rather than precede themn,

DR. HOFFERBERT:

The social science workshop did not have quite the clarity of focus
some of the other workshops may have had. but we did flow rather
directly Trom 1he themes whicl James Davis set lorth vesterday, We
focused our attention primarily on the output side of the data question:
what do we do after we have material, recognizing that there ure
considerable social science data being produced and also that the nature of
suctil seience theory and rescarch practices today are such that one needs
1ot of material. One makes up for the ahsence of theory with search and
destroy missions through lurge quantities of data,

The resources needed is a difTicull question to confront, Discussion in
the workshops was not unfocused, but did cover much ground. In Politicul
Science. we already have a track record of supply having structured
demand. The caricature is: computer as oy, preceding creation of a group
of people to play with it. However, there is an intense need on the part of
a few people for clearly defined forms of ussistance. The track record of
which | speak focused somewhat on aciivities sueh as those of the
hiteruniversity Consortiunt for Pulitical Research. [CPR supplies large
quantities ol data to many schools, We have some record of what happens
to data and how much of a need there is. We also have some record of
costs for supplying large amounts of diverse types of data: and we hyve
enougl experience in this to recognize that we could not have foreseen our
present sitructure ten, or even four, years ago. The kind of material
provided has affected the maiket, giving rise to the questions: what is the
magnitude of the market and. how muny ditterent needs can. be met?

The themes we touched upon, however, were data transmission,
remote access to data, und analytical capacities — that is, programs (both
hardware and software) available from distant points, We also touched

upon the problem of inventorying the avatlability of these resources. How
does the social science community learn that machine-readable data sets,

for example, exist in a particular substantive area in g particular setting?
How, in turn, do they learn how 1o get? How do they learn what kind of
analytical capacities are available elsewhere (software. hardware, networks,
ete.)? |

Iis fuirly  obvious  that questions  of sharing resources and
organizational structures are fntricately intertwined. One of the [ucts
emerging from 1CPR’s experience, which should be sell-evident, is that
norms tor sharing develop as mechanisms for sharing prove their own
success. Certainly this is true in the data ares. Ten yeurs ago, we were not
able to convinee some people (o give us data. Today, we can convince
these sume people because others have given us dala in the intervening
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vears, The same thing holds true in the software arca, The et thai
-s»;nli'lw;u'c i%; hginﬂ di»;{rihhmd 1 mmlm 1] cust lum} pldLL% amh s th‘

nl mllwns, ml dmnhutmn ]u 11;L extent llml ulfu_nh{dlmzh:l hllLiLlll!L}s
are established 1o facilitate such distribution. the norm itsell will
aceelerite exponentially, '

z\s we move Linwn lhc %th‘]i‘l"i whi’fh Dr C%refnhcrgcr h'm m:t]imd i
lhg vpes nl m.ujs 1I1;1! W e nleg :!Imll[ (hu kmdsz nl things llml we
are talking about sharing, :ind the sorts of organizations that we are tilking
abour establishing, As [ listenud 1o the conversations vesterday and tadary,
I wiis mums.mn]v convineed that there are at least tave different tvpes of
phenomena we are discussing. They overlap o vood deal, but there e
certain centers ol gravity: we have gt feast o trimodal distribution of needs
and interests,

First s the question el data volume, In the socinl scicnces
particularly. in political science, history and sociology — the need is for
Lerge amounts ol data, trmsmission and aceess 1o vast records of human
experience, submitted to relatively simple analytical technigues. There is «
second set of needs, however, where the primary interest is in malytical
procedures: modeling. simulation, and various forms of vpen-ended
analvtical tasks, The need in the second cuse is more Tor access to
h;n'dw:lre ;mtl s;n!'(w'n’c r;uhcr ih’m deeess Lo prlmur}' m;ncriyii Tln. Ein |l sel

}?QI%LII]S w!m:u._‘ modal ng;d fits one ol the !HE’;[ two _Euggmlga.
Inventorying  required  the  development ol clussifications  und  the
transmission o information about what lies where, The kind of sharing of
information currently takes place (increasingly in the social sciences) in
the form ol episodic newsletters, Assuming that some mechanism of more
rapid communication is devised, I would suspect much of the content of
that mechanism of communication will be in the form of inventoried
material. Thus. 1 see at least three different kinds of sharing: data, analviic
capacities, and infornution, _

We s:]muld e dia[urhed hv lhz: imlic:ninn rEm lhm; m.ly hL u n'cml

are .1!! Lis::ihm: with linz same pubh; LI;QHLIL::‘; wim pl!?\’ldg— us wuh
faxpayvers” money or with the money they have been able 10 donute
because they got tax deductions. The kinds ol capucities that we are
hLIIlLllHL. mdy leu:d hr lhc PH‘)L]LIU of our own ucmu-«. !‘sul lhev ire 1]%1)
are hhgllhhlllg e Crude -lllglh:g%lgh at h;sl. Sumplnﬂcs l,hs: hd_m_f lhill s
presinnably invisible in the free market is eminently visible Tor the
sctentilic market in the Torm ol the National Science Foundation, The
problem is how 1o detine the buyer. Is the buver the undergraduaic whao
wianls aecess (oo particular resource? Is the buyer the research
orgimizition ol o quusi-governmental or nonsprofit nature? Is it the
collegiuny detined by the various institutions that we represent?

The cansortinm with which T am associated  made  an carly
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determination that may be 4 lesson for us all since we are still alive and
seem 10 have survived reasonably well, Although it is not without some
problems, this early and important decision waus that services were going 1o
be provided 1o people in return for an institutional commitment. Dues are
assessed 1o member universities. Although we don’t sell data, we do
provide services 1o people uat nonmember mstitntions on a fee busis. Our
basic commitment is 10 interact with representatives of institutions. The
institution provides the commitment, just us it does in the case of our host
organization today, This institutional ¢ mmitnent does several things, The
fact that a scholar gt an institution is.able 1o acquire data or software or
training from us as a result of his institution’s commitment lowers the
buarrier to usage and invites trivial usage, Trivial access 1o data and soltwyre
s 0ot unlike the irivial wanderer into the stacks ol the library who
uceidentally finds the hook that may be useful or. the listening room in
the music department where one randomly wanders through the files of
records. 1t is a stimulus 1o serendipity. Most of us learned early that
serendipity does not just happen - skilled people with good resources find
things that are valuable, Easy access to daia is 4lso a stimulus to the ~orm

ol sharing, Because the buyer and the provider in most cases are 1wo
different organizations, the problem of the provider’s payine to use his
own datu is avoided.

In the organizational realm, furthermore, we are nof talking about just
doresodree investment. thut s, dollars in* rewurn for dats, training and
software. T is veally o human investment: there is 4 person or set of people
al each of these institutions with whom we interact, As often as not, our
stall interacts with them on a first-name busis, The stoff provides lapes,
software and, when scholars come 10 Ann Arbor lor the training program
in quantitative analysis, they meet, talk. and write together, They are

Fuirly task-oriented. with a set of tasks in common. and around that set of

tasks they develop a certain community of interest. The lasks combined
with the community of interest and with the sense of mutual involvement
in this kind of a sharing apparatus, do u good deal to dilute the harsher
outlines of o pure market model. Collectively, we should do all we can to
discourage the commercilization of research resourees. Certair market
analogies would be appropriste in terms of funding, but there’s u certain
moedel here. in the ICPR case at least, that deviates significantly from
commercial model. It suggests that one can indeed uperate sharing
organizations without a straight “fee for service™ structure. The absence of
a fee Tor service™ structure may stimulate wtilization. 1t also stimulates
same wastage. We sometimes worry about what happens 10 these duty
when they are released. but the net effect is benelicial and multiplicative,

‘DR. SEDELOW:

I should begin by noting that (he participants in the language and
humuanities session represented o wide range  of disciplines. As you
probably inferred from Walter Sedelow's comments yesterday on our
project coneerning language rescarch and the computer, such a range
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seensed particuliarly appropriate 1o us, dust to be amusing, we categorized
the prticipants v the session as “homanists and hunwunitarbms.” Wo
detined humanitarians to be those people who are nice to humanists, More
sertonsly, we welcomed social seientists who have an inferest in language,
physical scientists, and compuoter center directors, as well gs people rom
art. nsic, bunguage and literature, o

We did circumseribe onr discussion somewhat. as I assume the other

caompuier  related, Not surprisingly,  given  the workshop chainnen’s
inierests, there was g strong tendency to detine the humanities in terms off
Linguages or svnibol svstems. We produced o list of vesources and services
which isn't ai all ~omprehiensive, but T will indicaie some of the items on
the list.

First of all, we need reference materials ol a!l sorts. inctuding
information as to what has been done and is being done. Walter tndicated
vesterday  that we included more than 200 pages of bibliographical
references in our monograph. simply because we found that neither the
informal nor the formal communication networks are sutistuctory 1o reach
the researchers who might have things (o say to each other in these fields,

In order to use the computer, we need good documentation. Cited
under documentation are tutorials, self-teaching programs concerning any
computational device the user might wish to employ. Programs and
aperating svstems must be adequately documented,

We need programs. both application progrums, and, if you want to
think ol computer himguages as prognons, languages better suited o our
needs. 1t s the case in language research - perhaps more so than in many
other fields - that there hasn™t been as much incremental progress as is
needed. The programs that have been produced have ten.ed 1o be very
complicated: theyve been implemented on a particulur machine and on a
replicated with a great amount ol diligence and effort, on other machines.
The result is that we've had good starts and the starts haven’t led as far as
w2 would like.

Data banks represent another important resource. We need data of alt
Kinds for the range ol symbol systems represented by natural languages,
programming languages, music, art. ete, We need reference works such as
the Qxford Fnglish Dictionary. We have an edition ol Roget'’s Thesaurus
and we have an edition of Webster's Dictionary: we need more information
ot that sort,

We need expertise. including not just the very important technicul
expertise represented by those people who are concerned with making

Finally. we want computer power, and that includes availability. One
of the aspecis of the study in which Walter and I have been enguged, is
discussion of compuier power in terms of availability and reliability. We ve

development, design, and validation, and we were interested to note that
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numerical - analysts, for example. were very much concerned  with
reliability. However, the people in our area of concern were focused upon
availability. Apparently, it's only after something beconies available that
you then begin to brood about whether or not it's reljable,

I wasn™t able o elicit much conversation from  our workshop
concerning the topic of sharing. It isn't that we weren’t brought up
properly — we were all taught 10 share. Rather. the situation as to having
something 1o share is rather bad. In fact, whenever someone ventu red an
opinion as to what the current sharing situation might be with reference to
some particular program or artituct which might be of interest 1o various
sets of researchers, sumeone else would quickly interject, “Well, whaw we
need is. . .7 1t was very hard 1o pin down the curreni “sharing situation,™

Frcan make some obvious poinis about Tacilities which exist for the
sharing of information in the ares of interest 1o our workshop. There are,
of course, publications: and our situation is that of muany other ficlds -
that there’s a serious time lag. For example. people who have written
interesting  computer-based programs for various aspects of langnage
reseiarch find that the publication of the description of their research often
doesn’t occur for a year and a halt or longer. There are newsletters. 16 be
sure, and they appear with a little more speed. But newssletier editors very
often either don’t know ahout relevant work whicl is in progress or huas
been concluded. or don’t hive space to report on it. It's especially true
that work on language research or symbolic behavior, which is one way of
talking about the humanities, really isn't divided up as it is in those often
used and often misleading “classical™ euides to classification - the college
or university catalog. Knowledge, at leust insofar as it is relevant to our
concerns, isn’t cut up us it is in those particular artifacts. There are
professional organizations which produce bibliographies but the puoint |
just made applies again. People in linguistics sometimes look at the Modern
Language Association bibliography, but often they don't. And those
compuler scientists who are interested in programming languages or formal
descriptions which might be applied to natural Languages do not, [ am sure,
frequently browse through bibliographies published by the Modern
Language Association. This point could be made in a more extended
fushion by citing the many other examples of undesirable compart-
mentilization, but [ don’t think doing so is neccessary.

Othar than these topics concermed with information. the state of
sharing within the lunguages and humanities might best be deseribed by
employing, as a speaker did yesterday morning, economic metaphors. The
candition currently seems 1o be one of barter and philanthropy. If
someonc hus @ program or a data bank, e very often is willing 1o exchange
it with someone else who has something attractive: or. very often one finds
either & particularly generous individual or one who has been endowed by
the National Science Foundation or some other agency or foundation so
that he can afford to dispense largesse in the form of programs or data
banks. This form of sharing has taken place, for the most part, on a very
informal basis. There is no organization which faeilitates such sharing.

Aty
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A central theme in the workshop on languages and humanities as well
as in the study with which Walter and T have been involved (especially in a
working conference we held on organization) was centralization versus
diftusion. In general, 1 think that in an drea so broadly defined and diffuse
as ours, it would be a great mistake to move toward premature closure by
insisting upon ;:::nln;h;aian by moving toward what many people s¢e as a
kind of an inbreeding which would be exceedingly unhealthy, at least at
this stage. in the arcas represented by our workshop., We have detailed in
the report some of the implications of this conclusion and I would be glad
to talk more about them it vou have questions and il there’s time,

In summ;zry I g:h:mh;i ﬁuy Ihat wh:n we tli;s remmnmnd (':md | think

there wu
SOITIE rcuh;.gnmn uf H dlﬁll!buigd center wnhm sume i::zrr_n c_}! nuxmrL

DR. SADOWSKY:

We begun the economics workshop by enumerating the actors in the
ceconomic reseurch and policy arena which fail into three very broad
groups: business econoimists; government economists in {ederal, state and
local  governments; and economists in  academic and n{zl’hpmﬁi
organizations. These economists tend to move with some frequency both
geographicully and back and forth between uand within the groups. The
research areny in economics is fairly decentralized with the exeeption of
some accumulution points such as the Federsl government and major
universities, These economists rely 1o a great extent for their work upon
data from the real world. Ours is an observational science, and as Sandy
Berg pointed out, we rely to a large extent upon observing economic
behuvior around us, Thi% situation s slowly changing as controlled
experimentiation in, economics beging to take place; as it does, we ought to
he in o pusition to Ld[ﬂllﬂ; data very much like ]dmetﬂf}f experiment
i.lillil Bu[ at tln= rn esent tlme mnsl ui our data is observed in an

“The d;l[ii cun bt;' bluken duwn ruughly 11110 “macrodata,” of which
there's not very much, and “microdata,” of which there’s a great deal,
Economists  involved in micro economic studies tend to demand
computational support of the type Jim Davis describod yasterday It's
interesting 16 note, however, that although all of the macro economic da L
available in the world and hlxtsly to be used for economic policy purpose

can be recorded on about eight 2314 disc packs, most systems for ELC€§51ﬂg
and processing these data are still rudimentary. As a result, poor data often
substitite for accurate data or for more reliable or more appropriate data
in economic u:ssﬂm.h E:.lllilif_'%.
resources they use is a L;Qn[,rdl issue in netwgrhmg for economics. ThE
Pl’ﬂlﬂi‘%i‘ of networks for us is to Iam?idc an organization for this
decentratized activity that will diminish replication of effort. increase euse
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of transferability and communication. and generully allow more efficient
use of our resources as o professional Conumunity.

The primary resources thut economists have to shure are substantive
knowledge and a large supply of duta which is geographically decentrylized
aied used by many economists, Part of the substantive knowledgar js
embodied in computer progrums that implement stutistical methods and
ceanomic and econometric models,

For acuademically oriented economists. professionul incentives result in
the dissemination of reseurch results. new knowledge. in the form of
publications. Unless a researcher has entreprenurial ambition which he
Wanls Lo exercise in an academic setting, there is little professional
incentive for widespread shuring of either COmpUter programs or primary
data. In fact, there are disincentives, Materials developed in the course of
one’s own research are generully not as well documented as one would like
privy to releasing them to others. Thus. even if substantial externalities
could be obtained for the whole economic research and pulicy community
by disseminating michine-readable programs or data, the reward structure
of the profession tends to discourage it. Certainly the exporting
technology that we now have available discourages it also. We hope tha
networks will substuntially decrease both the financial cost and the time
costs of the exporting process and lead to more resource sharing in
economics thin would otherwise be the case.

One other observation touched upon repeatedly in our workshop was
that there appears to be a luck of leadership by the data originating
agencies, primarily in the Federal government, in making data resources
available in an easily usable form. With some exceptions. the role of the
Federal government as a datu producer is not very different soday than it
was thirty or forty years ago when the primary methad of dissemination
of statistics by the government was the production and publication of
aggregate wables. This results in multiple distribution of tables. multiple
inputs of time series and tables and other data into computers and a large
damount of duplicated work. Resources which have alternative uses would
not be squandered in duplicating efforts if there were 1 better mechanism
such as a national computer network for originating and sharing access to
this primary data resource.

Let me introduce our contribution to the issue of “organizationul
framework™ by repeating a story related in our workshop about the
process by which the President gets the monthly unemployment rate.
After approximately fifty thousand households have been surveyed, using
a reasonable sophisticated panel sample survey, optical scanning devices
and a great deal of processing on a Univac {108 computer, the numbers
are finally delivered to the Bureau of Labor Statistics. A person at BLS
then telephones a staff member at the Council of Economic Advisors and
reports the principal unemployment rate und various other supporting
statistics. It is important that the President be notified of the facts before
they are released 1o the general public. A runner is then dispatched from
the Council to the Bureau of Labor Statistics, which is located ashout 7
blocks away, to pick up more complete information too volunious to be
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relayed over the telephone. This process may repeat. and interacts with
analysis performed by members of (he Council staft. Then the President i
brief>d on the mugnitnde and meaning ol these new daig. This process
takes about an afternoon, a quite timely transter of information compared
to- what happens in the research community; vet it's rulher shocking
compared with the technical aliermatives that are currently available 1o
support information systems.

Animportant point made by this example is that the organization of
Cadditional  networkinig facilities,” whatever their implications  tor
cconomics, should unify the process of providing reliable data to public
dgencies. private researchers and commergial ceonomists, In addition to
supporting the timely distribution of macrodaty, networking facilities
would be equally usetul in disseminating microdara sets and in producing
and  making  available programs which include economic models and
techniques for application 10 the daty. '

DR. PENNIMAN:

Fred Kilgour asked me 1o apologize Tor him, He had to return 1o
Columbus to finish a prant application. Because I'm not with OCLC but
with Battelle, my comments should not re flect upon OCLC’s opinions.

I think in the workshop yesicrday, a couple of points came through
pretty loud and clear. One was thyt networks do exist alrendy. Resources
and services are being shared, One good example of that is what Dave
McCarn presented concerning the Nutional Library of Medicine. In addi-
tion to sharing information, OCLC, for example. shares what [ would term
analysis. They re shiaring the cataloging that goes on in the varjous
libruries. 1 think also that within the next several months, as Dr, McCarn
will attest, there are going to be several new services emerging. It’s
interesting that these services are going to be tested and will have to be
viable in the marketplace. I'd really like to comment more on that when
we get 1o organization, because that's where (he comments are most
appropriate.

There’s no question that the kind of sharing which Fred Kilgour
described in OCLC is worthwhile and is very beneficial from a number of
standpoints. Ed Parker indicated last night he thought OCLC might be an
exception rather than the rule in the sharing of that kind of an
information resource. I'm not sure that 1 agree. Just because OCLC
indicates a dollar savings for the participants should npot make it an
exception. But that brings up a valuable point and here I'll be 3 little more
negative in terms of sharing than some of the other speakers have been,

There are a number of reasons why one might share. First,
information being shared might not be worth anything anyway so one
doesn’t mind an exchange. Secondly, what one gets in return might be of
the same value as that given. Historically, thanks to Andrew Carnegie,
information is generally considered a free commodity; you shouldn’t have
to pay for it. While this is true in the public libraries, it also seems to carry
over into other kinds of information services, We're seeing a change and as
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an-example of that change. I'd like 1o describe o tvpical informa-
tion-sharing activity as it used to exist at Batelle. Through information
analysis centers, Battelle collected specialized information and provided it
to technical specialists in an area such as derospace. We would colleet duty
and information: they would contact us and ask us for a specific analyzed
answer to g technical question. We would provide that answer and at the
same time say, “Hey, have you got anyihing that would be worthwhile
putting in the file?” Because thev were pleased with the answers, they
would give us new data. More recently the government agencies funding
these information analysis centers have said “We've ol 10 start recovering
costs. Start charging for your outputs.” Now when somebody calls us and
says, “I've got a technical question, what's the answer?”. we give him the

answer and say, X dollars, please.”™ Then we say: “Hey. have you got any
data I can put in the file so 1 can sell it back (o vou later on?”” .

The necessity of charging for services has begun to limit the kind of
sharing that can take place. However, we're going to see more and more of
information services moving into the commercial sector. Even governmment
services where charging is being implemented will look more and more like
commercial services. The sharing of resources among these various
competing commercial groups probably will not be of ihe type that's being
discussed here. What will be shared will be the customers. There is a way
that the customer could benefit from this, If the orgiunizations that have to
either make it or not make it commercially learn to share techniques for
information access, then one customer using a remote terminal could
casily access several iInformation services from several different
orgunizations. Lveryone would benefit. not only the customer. but also
the supplier. I would look for more sharing of access approaches among
information services than anything else.

I hope the audience will have a chance to comment later on this
because Dave McCarn's probably wanting to disagree.

A few years ago I was deeply involved in an NSF-sponsored study "to
come up with a plan for a united engineering information system. | don't

know whether any of you are familiaf with that study or not, We spent
muny heartbregking months trying to determine what kind of organization
wotld best serve the engincering community. Because it was NSF
sponsored, we had a number of advisory panels and project monitors
guiding us along the way. We ended up with four alternatives. Tl
looked very much like a planning, coordinating agency that would help set
standards and identify needs. This one would have, been funded through

NSF or some other government arganization, with no outside support or
very little outside support. The final or fourth case was at the opposite end

of the spectrum and was completely commercially viable. The
organizational structures of these two cases were entirely different. If what

I said earlier about the best in the marketplace holds true, then the
organizational structure of any kind of sharing activity has to have built
into it at [east some aspects of the marketing structure. If one can be

"
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fassure Ll of i'und‘s; limm H'iF’ Or some mhé" :1;_,:3m:v l‘nr z:mﬂimiim;, :nsxivit'\-
L:apguém.; D! some L?f&.dl’ll?&lt!;ﬁiﬂs like ASM in :ﬁ%mbl:};lnng mluumnun
services indicates that there huas to be some kind of marketplace test, and
that the organizational structure should reflect the results of that test.
ASM had some initial funding through the government. When that uid was
suddenly withdrawn ASM had 1o try to fly completely on its own and

didn’t make it.

MODERATOR:

b:ﬁ:tw;f;ﬂ Li)mlﬂu;!dlmatmn Qf services and thc slmrmg pdll;ms lh:.l_f. h.;we
grown up in non-commercial environments. o

One point that George Sadowsky made is also food for thought. One
of the ways that economists package Knowledge these days is in the form
of mf::dels mcdc_l% cin lmv; i vu‘y almug km}wkdu. ;ut’n}mmm Thia is a

have not y;i d:;'vglgped very &m:d wgn}!sj u! S]’l;lrlﬂé the k:]gawledg; that is
incorporated in the models. Perhaps networks might provide a way.

In discussing the question, “"How do we organize to get on with the
job?" the panelists can draw not only on their workshops® thinking into
the tuture, but also on their own experiences in the organizations in which
they have been and are involved,

It seems we are oul of time. It may be very significant that we have
had such an interesting and meaningful discussion without even getting to
the question of technology. This obviously is just a start. We have to get
inm thase i‘i%Llr‘;‘S in mufh more depth and \vilh more care ihzm is pgsiible

kamg Semmgls on thg H:ﬂiiﬂﬂdl Science Nétwmh! The i::ulput of t_hé
Genarﬂl Wafking szmiﬁars will be the subject of the EDUCOM Spring

1 th*ml{ my Lalleagues on the panel for their very interesting remarks i
and the members of the workshops for their contributions to these
remarks and to the ideas the panelists have brought with them to this
session.



Networks and Computer Centers:
Cooperation or Conflictd

Chairman: Gerard P. Weeg, Director, Computer Center _
University of lowa '

Maurice P. Brown, Director E. Rex Krueger, Director
Office of Computer Coordination Computation Center
Ontario Council of Universities University of Colorado

David O. Harris . Clair G. Maple, Director
Director of Computing Services Computation Center
University of California, Santa Barbara [owa State University

Julian Kateley, Director, Computer Center
Michigan State University

DR. WEEG:

This panel has been convened to discuss the political and economic
problems attendant upon the creation and operition of a computer to
computer network. We are not discussing the very valuable “star”
networks, but rather networks of free standing equal-rights computers. To
establish such a net, a number of interpersonal, political, economic. and
technical compromises and decisions have had to be made. It is just those
compromises, promises, and nuances 1 hasten to add, which I want eur
panel to discuss today. o

To place each network here represented T have asked each panelist to
describe his own local network, realization of a network, etc.: however, [
would prefer the lecture not be bogged down with discussion of particular
hardware and software utilized by these gentlemen. Therefore, 1 would
prefer to let them dedicate the principal part of their lecture to the
problems they have faced in the realm of economics, politics, and
interpersonal. -

I'm happy to say I have located five existing computer-to-computer
networks in the North American hemisphere. There are probably more
however, you understand that these are a very well kept secret. Let me
now introduce my panelists in the order in which they will speak.

First of all' is Dr. Maurice Brown from the Council of Ontario
Universities in Toronto. Dr. Brown represents the Oniario neiwork.
Secondly, Dr. David 0. Harris, on the end, from the University of
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Calitornia ar Santa Barbara, Dr. Harris has been involved with a minimum
of three networks: he'll deseribe one which he is currently involved in and
the other which requires involvement no longer. Next, Dr. Rex Krueger, in
the middle of the panel, from the University of Colorado at Boulder, who
will speak about the Colorado net, which [ believe is on the verge. OK? Dr.
Clair Maple. on this end. whom T admire a lot, rom Towa State University,

network which I have ever heard of. namely his and mine. And then
second from the end is Dr. Julian Kately from Michigan State University.
one of my Ph.D. students. He represents the MERIT network.

I'm concerned as 1o the best way to handle questions but we will take
some questions between panels and open itup 1o a free-for-all at the end. |
would like (o ask each gentleman to give his ten to fifteen minute
presentation and we'll ask questions right there if you have some. One of
ithe questions, i’ it doesn’t come up, I'll propose is: What the devil good
are networks at all, much less how did you solve the problems connected
with them?

Well we will be staying seated, at least most of us, during our
presentations and T'd like first of all to introduce then Dr, Maurice Brown
from the Council of Ontario Univeisities,

The Council of Ontario Universities is an organization which is

responsible 1o fourteen autonomous universities in the province of
Ontario. We uare responsible for the development of an intercompuler
network called METANET. The program grows outl a thrust toward

dollars a vear on computing and there ‘are a large number of different
computer types in the universities, The network proposal is an outgrowth
of a concern by the presidents of the universities. which goes back 1o 1967
when it wus felt that the current mode of financing computers was not
appropriate. We began looking at the possibility of lurge regional star-type
centers. This floundered on the basis of politics and we have, as a result,
looked at distributed networks as a way (o approach the problem, We
have. we ferl. come up with a technological solution which happens to
meet the political basis that exists, namely: distributed centers of
compulting power and expertise in the individual universities.

We have a number of different levels of involvement in the design of
the network. My group, ih: Office of Computer Coordin: ‘on, is
concerned with the technical design, and we are also responsible for
marketing the concept to the universities. I use the word “marketing”
advisedly, because to me, the big problem of networks is markeling, not
technology. We have a network design group which is a group of computer
scientists, electrical engineers, and computing center personnel who are
acting as consultants to our group and are helping us channel the design
into the appropriate direction. We have a task force on network
utilization, which is looking at the applications for the network when it
comes about. We have a task force on computer charging which is looking
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at the question of the currency of exchange: how are scrvices traded
between computing centers? As g parallel activity. I am a member of an
advisory committee to g project called CANUNET. which may be a future
national university network for Canada, This is developing quite well. We
expeet that there will be u submission to the cubinet of the government nf
Canada later this fall for a substantial degree of funding which would.
effect. ereate a network of networks, interconnecting regional nuwnrl—;a
across the country.

To give you an idea of the relutive costs, we expect that the
METANET program will cost about 3.6 million. and my own estimate tor
CANUNET s that it will cost about nine million dollars to thvdup The
operating costs for METANET will be, as far as I can see, about 1.2 million
dollars a year. I'll come back to that later.

Our  motivation. in the METANET project. is towards the
rationalization of computing resources: 4 better way of spending that
twenty million dollars a year.

There is. at the national level, a serious concern about
communications across the country. There is within Canada a very strong

element of regionalism. Each province has its own particular way of doing
things, its own particular set of interests, its own particular jurisdiction.
There is an awareness on the part of most Canadians of the fact of the
United States just south of the border. We are also very conscious of the
physical fact that north-south communication lines can be easily
established. IU's quite feasible to think in terms of people in Ontario
accessing systems in New York State. It's quite feasible to think in terms
of Vancouver people doing work, via communication lines, with
organizations in Seattle, In terms of information systems, at the national
level, there is u very direct objective developing, which is becoming an
imperative: “that we establish east-west lines of communications,” and
this is the basis for our national program in networks.

In the province of Ontario there is, as [ indicated, an implicit
commitment in the network plan to, what | would call, *“system
planning.” By that. we mean the coordination of long-range plans for
computing in the universities, Clearly, to do this, we have to solve
technical problems; we have to solve political problems. The point that has
been discussed with the gentleman from MERIT relating to interin-
stitutional trade is extremely importani. We are required to resolve the
problem of the currency ol exchange; we have 1o look at the whole
question of balance of payments. We have to discuss what is reasonable in
terms of protective tariffs,

In terms of where we expect o get the payoff with the network, we
see it primarily in the economics of specialization. We feel that it is
reasonable to think in terms of one or two centers serving the whole of the
province in their particular field of excellence. We feel also that with the
network we can in fact achieve economies of scale. We can have, perhaps,
fewer but bigger computers accessible to the community at large.

Some of the questions [ want to ask are: What are the alternatives to
networks? How will the network be controlled? What does the network
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meun Lo the individual computing center? Is there going 10 be increased
control from outside? Or does it mean that there is a larger market? And
how does the computing center director handle the market, if there is a
larger market? What about competition? What does the network mean (o
the individual user? 1 submit that it offers him increased chojce, | feel it is
going to lessen his influence on the local center, 1t is going 1o require that
he have dollars which he can control, which e can spend for either
computing, or travel, or salaries. To me, the long-run problem of the
network is how to manage a distributed organization. There is the question
of distributed marketing, You would probably agree with me that data
service bureaus can do a reasonubly good job. in 4 large part because of
their aggressive and positive approach. they take their product and sell i,
Universities tend (o have a “laissez [aire" relationship with the world at
large. We are fuced in the network environment with “laissez [aire” liaison,
which is the current practice, versus product endorsement. which means
going out und selling what you have. 1 submit that “laissez Faire” lizigan
means failure, What is required is for computing centers, compulting center
directors, 10 realize that the network is a product which they can use, [t is
a means of delivering their product and it is up to them to go out and sell
it. Perhaps they have to hire salesmen.

I'd like to conclude my remarks by mentioning what I view as possible
alternatives to networks. The question which [ am frequently asked and
which T am trying to answer all the time is, “Why a network?” To me
there are essentially four different types of alternatives: one. a stand-alone
development. whereby we go on as we currently do in that each center
strives to get bigger and better, Secondly, we have what | call ad hoc,
bilateral arrangements. Then. we have centralized services. Or. we have the

option of purchasing services from the market. And finally, we have the
network. [ would like (o discuss very quickly some of the pros and cons
for these various approaches. There is an advantage in stand-alone
development. There is clearly a minimum of external influence on policy
as to how computing is delivered, The disadvantage is that there is a
replication of services, in a jurisdiction such as Oniarios, There is generally
a surfeit of capacity. Also, economies of scale work against the small
centers,

In terms of bhilateral ad hoc arrangements, whereby University X
negotiates with University Y for the exchange of services, there is the
distinct advantage of no compulsion, but I submit that it won’t really
work because there is limited commitment to the principle of sharing. It's
an idea of suboprimization, of suiting yourself and not really helping to
solve the larger problem. Another disadvantage is thal this kind of “ad
hocery™ would tend to favor large centers at the expense of the smaller
ones,

With respect to centralized services, it’s quite clear that economies of
scale are realizable, From our own experience of trying this some years
ago, it probably won’t work, because it tends to reduce autonomy, which
is much sought after. It also tends to ignore existing centers of expertise.
One might ask, “Why don't we purchase services from the market?” |

]
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think there are some things to he suid in favar of this. This approach does
allow the university to meet demands incrementally. My studies indicate,
however, that- the economics are dubious as compared to in-house
production. If, in fact, you cuan be assured of a market tor the capacity of
vour system, iUs ¢lear that it is more ecouomical to produce the service
in-house. !

Finally, the netwaork has the advantage of bringing economies of scale
and  economies ol specialization. There s, oo, in our particular

Jurisdiction, the paossibility of economies through deferred acquisition.

Thus, it a mii\;ﬁ—r%iw wiihcq or I’!]:iﬂ% 103 gﬁ m» thi‘ nest lzlrﬁf:r-' "'\fétém it can.

from the pﬁim of view ui the pmvmce HER! w]m]gi A]an,, tlu: n:.—iwum
brings service independent of distunce. This is very important to us since
we have a very unbalanced kind of pe pu?almn pattern in the provinee of
Ontario. But most important, there is the potential of rationalization
through sharing.

I would like to close by giving a couple of figures. We, in Ontario, are
spending 5118 per student, per vear, on computing. My estimate {or the
operation of the network — this is independent of the initial development
costs which I mentioned — was $3.6 million. The per student cost per vear
for network operations coi -+ to $7.05, which is about six percent of the
total expenditure per student per yeuar. So, the question we must answer
is: “Will the network be worth an extra six percent?”

QUESTION:

Why does it cost the student more money if you have a network? You

said that it would cost six percent more,

MR. BROWN:

Yes, The seven dollars comes from communications costs, marketing
costs. and central organization for the network. This is a cost over and
above the current expenditure of $118 per student.

QUESTION:
What improvement in output do you expect from economizs of scale?

MR. BROWN:

This is a dangerous question to answer. A preliminary working paper
which we have produced suggests an annual rate of return of twenty-four
percent. This is just a suggestion. We need 1o prove this by gerting some
good economic forecasters involved, and we hope to have some expert
assistance from the Institute of Quantitative Analysis at the University of
Toronto and, perhaps, verity twenty-four percent per year or something
better.

r:twmk envisioned as an interconnection of what is n:mghl}’
the 'c}.lfit_lng centers now so that operating systems, and so forth, are
determined locally?
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MR, BROWN:
Yes, We are constrained. properly. by the principle of autonomy and
we are working on the hasis of minimum disruption of aperating systems

in the individual computing centers,

QUESTION:

When vou suy “we.” are you speaking for q separate authaority that
exists independently ot the authority ol the separuie institutions that are
going to be part of this network? Are you a separate organizaiion?

MR. BROWN:

The Council of Universities is a committee formed essentially of the
presidents of the universities, We are funded by a levy on the individual
university on a per-student basis, There is a secretanat which handles a
number of different programs, one of which is Computer Coordination. So
weo it you like, ave representing the system of universities as whuole, not
any particular university, o

QUESTION: :

You mentioned fourteen different universities that would be a part of
the net, and then you speak of one of your economies as an ecorn my of
specialization. I euch of those fourteen is at this point in the business of
providing general purpose. general service comptuting. just what kind of
specialization do vou have in mind? I think it is g good idea, but in looking
It over in our own case, we don't really see that ane of these centers is
specializing in something that another is not.

MR. BROWN:

The simplest example is APL. 1t is provided almost universally in each
center and there is clearly 2 problem in terms of the resources required to
support APL. I think a case could he made for providing APL. via &

neiwork, at one or twa centers, making sure that there is first class support
and excellent marketing for the product.

QUESTION:
How many studenis?

MR, BROWN:
We have an estimated 170.000 students in Ontario.

DR. HARRIS:

The topic of this panel is how to finance computer centers and
computer networks. [ have been involved with three. The first really
wasn't a network because it was a star: a lot of terminals were connected
to a central computer at Santa Barbara. It had some of the aspects of a
network in terms of the interaction between people that is necessary to
make any neiwork work. This involved connections to eight universities
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around the country. ranging from large to small ones: the University ol
Washingion, Hiinois Institute of ];a,hnuluu [h; University of Minnesota,
the Unmmi\/ of Missouri, The University of Pitisburgh. Georgia Tech,
Louisiana Stwe. and Florida State. The pmpna; ol the connection was to
expiore the use of un interactive, on-line gruphics svstem, known us the
Culler-Fried system. which is resident at Santa Barbuara, in the upplication
toward chemical education. The prohlems that we experienced were
mainly technical. We, at the time. were developing low-cost araphics
consoles before they were available commercially, and i anybody has
developed consoles, then you realize that it is a hard job. The other mujor
problem that we had in terms ot the time that it ran, which was about 2
year. was the man-to-man communication of the various participants
among onc another because of the long distances between each of the
sites. In terms of the financing, that was fairly straightforward. The
National Science Foundation simply paid the bills. with the ¢ exception of' a
modest  contribution by each  of the participants. The political
congequences were rather interesting. Almost invariably. the individuals at
cach of the sites had to go through a long and involved hassle with the
dean, the president. the computer center director. the digital computer
conunitiee or someone else before they would let a terminal be connected
to an outside source of « computing, [ think that reflects, or is symptomatic
of, the paranoia Lh:n every university or camipus feels toward competition
l’rum Lh- ELII‘%](JE C)né %iie :t:m;l[ly was 30 disturljed hv thL ﬁmspé;li QE’

'Ih; second mturarh {Iml lvc h-&ui some experience with is the
ARPANET. The ARPANET, us everyone probably knows by now, is a
very lurge-scale, computer-to-computer communications netiwork involving
about twenty different nodes. Some of them are strictly military. some are
universities. Some of the sites are designated as service sites. some are
designated as user siles — some people call them parasites — but it's a
network. It is somewhat separated into i1wo pieces: there's a
communications subnet which is very well defined and works weil indeed.
One can, in fact, communicate from one node to another node,
md;p;ndgnr of the distance, virtually a hundred percent error free. The
network goes down very seldom.

The problems that one experiences are really problems associated with
tirying to understand somebody’s system well enough to be able to use it.
These problems are being solved. The communication costs are thirty cents
a Kilopacket transmitted from any point to any other point over the
network. A packet is a maximum of approximately a thousand bits. Most
cases would average near the maximum, which would be about thirty cents
a megabit from point to point across the country. That corresponds to the
amount of data you could transmit over a twenty-four hundred bit per
second line for about seven minutes. That is quite economical in terms of
straight communication costs. The motvation for building the network
wis Lo gs,,hn;ve savings in specialized computer services. ARPA has a
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number ol sites which have special needs and, ,d[l er than duplicate
services at dlihiuu places, it was thought the network would plg\’}d;
savings on these very expensive speci ialized m!twtue systems. There were
other motivations, of course, load sharing is one. :

The third network which we are also concemned with is one tha
wobably is similar, at least in terms of pmbluﬂs 1o what people in other
educational institutions have. This is a project Which has National Science

Foundation tunding to look at the possibility, ap;;gﬁzfilluus and so on ot a
network for the University of California. There are severul gapects 1o that:

M\

‘lhg-n:* is the political. the social. the technical, ete. The questions that are

being asked are virtually the same questions that the panelist from Cuanada
brought up: questions like tariffs. how 1o determine who gets what.
systems af‘ m;.,lumge — w¢ oseem to be in_ ihe t‘ouncemh c::n'uirv willl
we giun t llh;— o PJ} L,lli“,dl,:a for uuls!l‘JL seTviges, [huai }kmplt are L’t;lltgllllg
among one another - you buy ten thousand dollars of computer time on
my machine and I'll buy ten thousand dollars on vours, o

The various individual identifiable aspects within the University of
California are: academic computing, which is mostly teaching: research
conmiputing: administrative computing: hospitals and libraries. There are
five areas and there’s a task tforce which has the responsibilitv for looking
into the various aspects of each dne of lfu s¢ sgp irate areas.

The University of California has nine campuses spread over seven
hundred miles ulong the coast. There are. several different kinds of
mauchines: Berkeley has a CDC-6600: San Francisco, an 1BM ﬁﬁDi;D Santa
Cruz. a 360/40: Davis has a Burroughs 6500: Santa Barbara has 4 360/75:
UCLA has a 360/91: Riverside has 1 360/50: lrvine has a couple of
machines, a Sigma 7. a PDP-10; anz ~an Diego has a2 Burroughs 6500 as
well. So. there are different machines and different skills on campuses
which are also different. Santa Barbara, UCLA and San Diego are currently
on the ARPA Network. Berkeley is either on or will soan come on the
ARPA Network, If one includes all those who have a telephone line 1o one
plaice or another, and all the data communication .costs within the
umniversity, we are spending approximately $200.000 a year. Some of that
is coming out of individuals’ pockets, some is administrative. and so on,

but if we uanalyze that number and consider a network for the University
of" C’aliﬁ;:miu il ;ipgicurs ilmi th’ aﬁnu;ﬂ @pcra’iiﬁg costs i‘::u' lhc network
l rom our [’Jull’l! u! view, Lo try o nmlu. mr‘nctlmn;. L’ILE[L!’

There is a stronger motivation, however, which is manifested by
sometliing that happened recently, Governor Reagan signed a bill which
wis relatively unnoticed, but somewhat portrays what the future might be,
h.n bill was to LL)IlslillddlL all State of California computing into-four
major computing centers, including the Department of Motor Vehicles,
Department of Human Resources, welfure, budget, payrolls and so on, We
are not included as P;ll'l ot it: neither the unn'r:tsn}! nor the state college
system, of which we are also indepe ndent, are included. However, I think
that the time has come when the legislature, or the governor will require

-
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the universities (in California and other states) to do something about
wasted computing, As a matter of fact, the state college system. which is
under more direct control of the legislature, is presently feeling very strong
pressure to consolidate their computing in several centers which, 1o my
knowledge. have not been specitied. The University of California s
traditionally more independent of the legislature and of the sovernor
because we have a regency svstem and the regents are fairfy autonomous.
Nevertheless. some of us think that the University of California will be
mstructed 1o do something soon, Our interest was. therefore, 10 examine
building a network and possibly build it in our own way. We all have some
expericnce in networks: we know what some of the problems and some of
the goals are. Furthermore. it we don’t build our own network, we may be
very dissatisfied with whatever final network arrangements are made,

Now for some of the questions that have come up in the study. First
is. “Will local computer center directors lose their 1obs?” 1 think the
answer to that is. “"No.™ If one is on a network using someone else’s
processor, there is still a need for printers and all the /O equipment:
operators, consultunts, and software people are also required. The sofiwure
people may not be concerned with the next release of the operating’
system but they will certainly be considering network software, As an
example. sixty percent of the computer center budget of Santa Barbara,
which is about 5900,000 a year, goes for non-hardware related elements,
so forty percent is hardware. Perhaps the answer for people who worry
about the loss of prestige or identity is to go into the business of building
big empty boxes, painged red. and labelzd “COMPUTER"™ on the outside.
After installing them in the computer center and letting people walk
through to see that they really exist, the computer center director can feel
vood about it.

Another question is. “What mechanisms should be used (o govern a
network?” | think the answer to that is some kind of nuarketplace
economy. patterned more after the Common Market than after a totally
free market. 1 think that some of those issues wére alluded to earlier. The
Common Market subsidizes the French farmer because France thinks it's
good to have French tarmers, Computer networks would like to take that
sort of thing into consideration us well.

One uarea that greatly concerns me in terms of networks is the
possibility that very large computers will come on, CDC 7600s or
others. which are unrealistically- priced in view of the way universities price
theirs. Some of these offer extremely inexpensive time, as S100 an hour

fur 7600 time, or 91 time, or the equivalent. This situation would
draw users from established centers and then. all at ance, could dry up as
the situation changes politically. But, | think as long as the computer
centers that are involved in the network are run properly financially, and
as long as everything is priced on a true cost basis, then networks will
work, : ‘

Finally, the question that one needs to answer in terms of the user is
whether or not a network cun be friendly. Can vou get the same friendly

servive vou can get through your local computer center? [ don't know the
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answer, but, if there are enough sites on a computer network, friendliness
will result. The girl who rented me my car today or yesterday was very
ndly. The reason she was friendly was because she wanted my 530 or
$40. That same market economy works for computer centers as well. If
they aren’t friendly, the ones that have bad turn-around or bad service will
eventially dry up. 1 think that is good: the user will ultimately benefit
from that.

I have some other remarks about how [ think computer centers

“ought 1o be financed but I'll pass those up for now,

QUESTION: _
I'd like to know how Dr. Hurris thinks computer centers ought to

- be financed.

DR. HARRIS: .

1 ecan el you how o think they ought not to be financed.
Traditionally computer centers obtained their money from somewhere
else; the users did not provide the money. There are many where the
administration “pives the tompuier center iwo or three hundred

very artificial way to distribute resources and computer centers
inevitubly get into trouble working on that basis. 1 believe that
computing in the university ought to be financed the way everything
else is financed: the department chairman finds out what the
members of his department need. The chairman of the department
submits a budget to the dean who considers it in terms of the total
college budget. The dean, in turn. then submits his total college
budget in competition with other deans. The president or the
chancellor finally decides who gets the money. There should be u line
ftem in the budget. Ideally. as a matter of fact, compuiing money -
ought 1o be able to be spent any way the director wants to spend it.
He should not be captive to his local center. Now I'm not naive; |
know that. in many cases, it has to be captive but that should not be
the goual. If" the money is ive and, if the computing center is not
providing good service, then that money will not be spent. And, i
after a couple of years the department chairman notices that he has
to give 520,000 back to the administration because he couldn’t spend
the money, then he is going to start putting pressure on the
administration to give him 520,000 he can spend on something else.
So, it the funding is done through the user, the computer center will
respond to the needs of that user. If it’s given to the computer
centers, they will do what they please with it.

QUESTION:

P've heard much about ARPA and the fact that there has been a
very low level of use on the communications net. [ don't know if this
refers to the past or present. Is the present opening it up to a large
use or is it just going through growing pains or something like that? 1
would like to get a picture of where ARPA is und where they're
going,
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DR. HARRIS:

There is isolated use: in other words. one place is using another
place and, typically. only that place — or maybe a couple of places,
There are some people in the audience who have had experience with
the ARPANET as users. One gentleman is right there — Harvey Krilotf
from the Chicago Circle Campus of the University of Hlinois. I'm sure
he'd ‘be willing to say what his experiences are. There’s also o man
here from the MITRE Corporation who has used the Santa Barbara
computing center over the ARPA Network. | think both or either of
these gentlemen could answer the question better than I. '
DR. KRILOFF:

Our experience has been, just simply as a user, to try and see
what some of the capubilities of the networks are. We found, in.many
cuses, il is extremely difficult, by the normal channels, (o get
information about what is available through the network. Most of the
non-standard systems which are the reason for using the network were
esseniially undocumented and the only way of finding out abour it
was to track down the person who was responsible for it, get him on
the telephone and spend half an hour talking to him and then go
back to the terminal and ilerate this process a number of times. The
system itsell is fairly well defined from a technical standpoint. From the-
software standpoint, there is still a whole range of wide open questions
that much discussion is being done about but little full implementation;
for example, the thing you see here with the MERIT network. They’ve
been talking a lot longer about intercomputer communication and they
don’t have anywhere near the facilities. Even though MERIT is only
starting this kind of intercomputer communications, there’s a long way 1o
g0. ARPA staried earlier and seems to have gone not quite as far,

QUESTION:
It isn’t clear how far you have progressed in the University of
California network. Is it operational? Do you have a timetable?

DR. HARRIS:

There is computer communication back and forth between
campuses via the ARPANET but that is not the University of,
California network. On November 10, a group of people will get
together in a hotel room for twenty-four or forty-eight hours straight
to write a final report, compiling ull the answers as they sec them
after almost a year-long study of what the political, social, and
economic specifications ought to be for the University of" California
network. That will be a final report to the Nuational Science
Foundation and, as such, will be public information as well,

QUESTION:

Does the communications cost that you quoted eurlier assume
Qo ' '
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that the available lines are fully utilized?

DR. HARRIS: =

No. that is the least cost; that’s what you have to pay the
telephone company to have them there all the time. Which one are
you asking about, the thirty cents per kilobit? That's ARPA’s number.
That is what it costs, they figure. when the network gets loaded to

the point where it’s really a fully operating network.

QUESTION: 7
You said earlier that you can see the circumstances where the
state would want to get t-gether and account for the computer
money. What do you see the relationship to he between state data
processing and university data processing? Wlut prablems do yau see

thera?

- DR, HARRIS: : . -

The State of California is sufficiently large so that there are no
more economies of scale to be oblained by combining the Department
of Motor Vehicles, the Highway Department. and others with the
University of California. [ think the State College System. with
200.000 or so students, the University of California system with

G'GDD or 115,000 students, and the State itself. can all have
mdependeni data processing. Each of them s large enough so that
there is reully no motivation for marrying them. There is really no
common interest, Now, maybe in a smaller siate with a lesser
population than twenty million people, it would make sense. The
State of Oregon is, for example, looking ut that.

DR. MAPLE:

| believe that all of you have a fairly accurate concept of an
academic computer center: and to be sure that we are all thinking
aboui the same thing when 1 mention the word “network,” | will
define u computer network to be a set of autnnomous independent
computer systems which are interconnected to permit sharing of
resources among them. The resources to be shared are programs and
data and the ability to access and execute these items on any one of
the computers in the network, The fundamental concept here is the
ability for each computer to muake every local resource available to
any computer in the network in such a manner that programs and
data which are available 1o local users can be used remotely without
- degradation. Currently a computer center, with a few notable
exceptions, is forced to recreate all of the application programs and
data files which may have been established elsewhere. Quite often this
is very expensive in both manpower and computer time and is very
restrictive in the transferability of capabilities from one center (o
dﬂﬂlhﬂf A quuessiul ;gmpulél mtwgrlx wguld I'L.dULE many Df thézc
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discussion which follows will give you some ides of same of the
problems we have met. how we have dealt with them uand some of
the problems we expect to be facing in the futire. _

There arc three siate universities in the State of lowa with a
combined enroliment of 50,000 fuced with the classic problem of
expanding needs for computers in their academic. research and
administrative areas with insufficient resources, both financial and
human, to supply the required fucilities. About four years ago
discussions aimed at the solution of this problem led to the so called
“comnfield™ computer concept. Basically, this concept as originally
envisioned, suid that we should obtain a large computer and locate it
somewhat centrally to the universities, and pool our financial and
human resources to get the required computer capability Trom a single
computalion center, a la TUCC. Needless to say, with the recession
and the accompanying down turn in the availability of financial
support for the universities”und their compulation centers, these plans
never got off the drawing board.. However, since the University of
lowa is on a semester plan and lowa State is on the Quarter plan, we
saw the possibility of sharing the resources of these two centers (o
our mutual advantage.” Consequently about two yeurs ago we starled
discussions which led to a plan 1o tie our two IBM 360/63's together,
Our initial plans were predicated on the thought that since our
systems dare so similar, we should be able to establish 1 connection
between the two CPU's and ultimately be able to load level between
these two systems. For well over a year now, we have had our
systems linked together via a 4800 baud telpac line. In order 1o make
this connection functional, there were certain compromises that had to-
be made in the systems area. To indicate the nature of these
adjustments, 1 will give a few examples. Neither SUI nor ISU were
using the standard generic names for classes of devices and naturally
we had names different from each other. We had (o agree on a sel of
standard numes for all common devices. We also had to come to an
agreement as to which space would be available for user scratch files
at both locations and settle the question as to how the user would

obtain. the available user permanent file space.

In order that identical results be obtained on both machines, the
PROCLIB's on both systems had to be made to agree and the
ordering of DD statements had to be agreed upon in order that the
overrides would work properly, L

It is clear that with the numerous system changes that have been
made over an extended period of lime, the inclusion of additionul
computers into the network becomes more difficult and indeed
impossible unless they are willing to conlonm to the conventions’
already in use in our systems. This point touches upon a political
yuestion concerning the use of computers in the state of lowiu. About
two years ago, the State Legislature created @ general services
department whose duties umong others included the “Establishing,
supervising, and maintaining a system of centralized electronic data’
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processing. including a data processing service center for the benefit of
the state agencies in need of data processing services.” At the time
this legislation was passed. the Board of Regents ingtitutions were
exempt from inclusion under this act for reasons which relate 10 the
extensive muagnitude of the computer activities at the institiations, the
fact that the equipment is being utilized essentially at capacity and
the exiensive cost of conversion of very complex softwire. The largest
activity at  the universities s associated with academic computer
activity which requires a contintiing program of software development.
This in turn requires systems analvsts at each educational institution
in order to provide adequate services to acudemic personnel who are
preparing  their own applications programs. Thus, it did not appear

'prae,lu,.,ll to have the software people in a centratized group prepare

programs for dcademic personnel because of the intimute knowledge of
the particular academic discipline mquued For example. specialized
knuwleclgg in ma[hemuumi @rnummmmé is w;ulabl; at luwa Sule and
Thg— [hrusl to !mm a Bt}drd ol R;.-g;un:a L-L_J_lnputer N;twmk wils
bused in part on a desirc o be able o share some of the unique
capabilities which currently exist on our individual campuses as well as
to find out if ~we can.cffectively level the loads over the two
computer systems. | am also sure that there is an attitude on both
centers, whether justified or not, that the university personnel better
understand the computer techniques required to effectively serve the
academic and research needs of our campuses. There is also a
considerable interest on our campuses to provide help in the computer
field to the several small colleges, junior colleges and high schools on
a scale considerable larger than that now is being provided by the
University of lowa through thejr small college network; and it s
thought that this could be more effectively done in a nelwork
Laining more than a single resource node,
One of the questions which quickly arises in a multi-node
network is concerned with the exchange charge rates to be used for
the computing done at one resource node for the benefit of another.
Usually, even though the computer systems at two nodes are
practically identical,” the local charging algorithms may be quite
different due to the different locual environments, We found ourselves
in this situation and have developed an exchange rate which we
consider very practical and worth mentioning. The computing charges
at ISU are based on the systems management facilities records
completely while those at SUI also use some records gathered by
HASP and even though our charges are fairly comparable they are
derived from different algorithms, Now one objective at both our
centers is 1o be able 1o nml:;é 111@ charges for a given program be as

on. To *ILLOI’I’IDIISI‘I lhls we ;l[‘JpE‘Ild the dppl‘ﬂpll 2 records 1o the
output of each program when it is returned to originating node and
these records are used to compule lhe charges according to the local
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algorithm. Thus a user on either campus is charged approximately the
same amount for similar runs of the sume program regardless of which
computer is used. This leaves only the question as 1o how much ore
center charges another for services rendered. In each of our centers,
personnel  costs represent approximately  fifty percent of our totl
expenses and we consider that approximately the same amount of
personnel is contribuled by cach to support our network activities. 1t
is probably also true that the level of our payrolls would not change
i the link were not in existence, Thus we have agreed that each
center will support its own personnel and not enter that expense into
the exchange rate. We then average the local rates based upon this
provision. As a practical expedient, our exchange rate is established by
taking fifty percent of the average ol the local rutes of the 1wo
centers.  Thus the wholesale rate between the two centers s
somewhere in the vicinity of one half of a local rate, Under these
circumstances, if one computer has some computing capacity available
lor sale to the other node, that capacity cun be sold and at least
some income will be realized instead of letting that resource. go
unused. From the viewpoint af the node usine this excess capucity of
the other node. this can provide the capacity needed 1o carry the
campus  through a peak load period without having to increase the
local computing facilities, In order to encourage use of the link, our
two - centers have exchanged a credit of $20,000 for each to use it
the other center. If this credit is not used during the fiscal year, it is
fost. If one center uses more than $20.000 at the other tacility, it
pays for this usage at the established exchunge rate.

This arrangement is most equitable when the two nodes involved
are approximately the same size, but this algorithm ctearly could be
modified 1o fit other ecircumstances as long as the imbalance beiween
the capacities and expenses of the nodes involved are not too severe.

The Computer Center at the University of lows has run an MVT
— HASP system for a considerable time and ISU has run a straight
OS/MVT system. This presented a problem in communications which
wis solved by 1SU inserting a mini-HASP into our system so that we
could use the HASP-to-HASP communications facilitics originatly
developed by TUCC. This ol course required that some of our systems,
personnel become thoroughly familiar with HASP in order to make
the changes required for our enviromment. and required that our
operations  staff _estublish . approprinte  procedures to support the
communications without degradation of our local OS system. The
development of our communications link required that we establish a
workable relationship among the systems personnel of the two centers,
as equitable division "ol the necessury developmental and maintenance
work, and common period of test time. This type ol activity requires
a large number of phone conversations and frequent joint meetings of
sub-groups from the two centers. It is my opinion that our .ibility to
coordinate activities was enhanced due to the fact that we are only
125 miles apart. Had we been 1500 miles upart. the required
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oordination would have. been much more ditficult.

With changes of the above nature being made it was very
important that we establish some means .of notifying the users of
anticipated changes in order to minimize the inconvenience of any
such change. The basic elements of user support are supplied in

essentially three different ways. We arc using our individual newsletters
and bulletins ta publish this tvpe of information. This in turn is

 backed-up by consultative types of activities which involves diagnostic

help for a knowledgeable user, information about what is available in
our -system and how to get at it, and basic support in the
implementation and debugging of user programs. The third area of
user support is in the provision of certain physical elements such as
keypunches, disk space, catalogued procedures and the like,

in the near future we must make a decision as to how fur we
want {o carry the integration of our individual centers’ activities. We
currently both have our own users’ manual, newsletters and similar
publications. It may be that we will want to merge these types of
activities into network publication, or perhaps supplement them by
additional publications. :

At some time in the near future we need to decide upon i
mutually agreeable division of the applications packages each center
will support.  Undoubtedly, certain  applications packages will be
supported at both centers whereas others may be of such a nature
that we can afford to support them only at one site and require users
from uuilylnr campuses to use those fucilities remotely. '

DR, WELEG: -
[ have one question which | think is very significant. How much
use have we got now after this past year of real hard effort?

DR. MAPLE: _
Last month we used five hundred nineteen dollars worth of
computing at the exchange rate at your place.

DR. WEEG:

I think that’s a significant fact. Here we've got two guys who
really want to make this work, we've got two systems which are
nearly identical, and we've got all the wires set up. It’s been going for
a year and we know how 1o make it run; yet we're buying only five
hundred dollurs of time back and forth. Even if a thousand dollars
were spent, think about that when you think about national nets,

QUESTION:
How much different are your charging rates?

DR. WEEG:
We're converging, 1 think,

=



DR. MAPLE:
Not radically different.

QUESTION: .

Five percent?

DR. MAPLE: :
Probably., We recently changed our charging by lowering our rates
50 we are almost down to the University of lTowa's rates.

DR. WEEG:
We're just changing our rates now in order 10 come into almost
equivalence,

DR. HARRIS:

I'd like to make one other comment in terms ol dollars, The
University of California at San Diego with u Burroughs 6500 is on the
ARPANET. I understand that they get twenty-five percent of their
income from the network.

DR. WEEG:
I anticipate that’s what’s going 10 huppen in any national net.
Some nodes will become supernodes and other nodes will be total

users, or parasites.

T

DR. HARRIS:
Bill Kehl at UCLA, T believe, draws about four hundred thousand
doflars a year from the ARPANET.

" QUESTION: -

Is the rate for exchange of computer resources between e
University of lowa and lowa State University defined by signed
contract or strictly a gentleman’s agreement between you two?

DR, MAPLE;

Whenever you deal with Gerry, you get a signed contract, which

he signs in disappearing ink. '

DR. WEEG: !
What we really have is a series of memos back and forth. 1
suppose the most recent memo is the one which is the most binding.

DR. MAPLE: | :

Seriously, there are no formal contracts. However, there are
statements of agreement. My bess, the vice president, for example, is
awire that this is going on, I'm sure that Gerry’s boss is aware of this
too,
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QUESTION:
Has there been any consideration given to the impact that selling
lirm a‘;t wlmlaagle r;ites mighl have on yau‘r gav&r‘ni’nénisspuﬁsﬁred

DR. MAPLE:

Yes. I depend very heavily upon the AEC for contract computing.
[t turns out that their rate is considerably lower than our network
rate because they buy on a percentage basis, fifty percent of the
computing, and pay accordingly. They've got a barguin still.

=

QUESTION:

[s there other governmeni-sponsored resﬂargh on your campus’

DR. WEEG:

Maybe for Clair but not for me, Our federal users pay the full
price, We make the argument, and we've made the argument
successfully stick with the auditors so far, thai our users on our
campus are paying the same price for equivalent services. If a federal
user accesses my computer for one job he’'ll-pay a price for it, If he
uses Clair's compiiter for the same job, he’ll still pay the same pnc:
for it, [ conclude that hk 5 not getting short shrift,

QUESTION:
1t wmuld be nice hjr us at Sianfnrd io run a lme Up ttj Ihat 76(][)

hundred dull.ns. an lmur 'mr,l sell it JE our ates Mdybe we é:r::u]d
swing the auditors into 1gnc:rmg this situation as long as il’s pretty
much in doubt. :

DR. WEEG:

Well, you've got to make a justification; we do make the
justification. As a user of computer services [ want my computer
center director to buy me time the cheapest place he can buy it
Even if it means that they haul our machines away.

DR. MAPLE:
What do you think will happen when you buy fifty thousand
dt::ll.ar':. of c,t;ampuler 1ima EE]L]’I manth mlher lhan ﬁé huridrr;,d dcﬂlars'?

Way,

DR. WEEG:

C‘ertainly - yr;m’ve gct cﬁmracis to the tune cf' a halt‘ miilir;)n
in I’t;dcml busmess, ‘The amounts are 51gn1ﬁcant 50 they re lugkmg
hard. I've had week-long audits and they come away saying yes, it's
all right. _
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DR. HARRIS:
What I suspect is that they're magnitude conscious.

I understand that: that's right, but I'm saying there is already a
significant magnitude, significant at least as far as the State of lowa is
concerned. Five hundred dollars goes a long way for us, buys lots of
pigs. :

QUESTION:

I the argument for going through this process is load sharing, do
you visualize that there will be much individual use of the lowa State-
machine? Will ISU do a lot of the lowa work and vice versa?

DR, MAPLE: ,

Yes, [ do. For example, SUI is moving in January. Gerry may be
running quite a few programs in Ames during the time his machine is
down moving to another location. During our end of quarter activities
we're always very busy and we like to dump a lot of swuff over there
on him, when that happens not to coincide with the end of his
semester, '

DR. KATELEY: :

The memo that 1 have from Gerry Weeg says that I am supposed
“to try to.identify and address in an intelligent way some of the
difficutt political and financial questions that seem to be hindering the

development of networks.” He further says thai this means “that we
ought to discuss what Kind of political, interpersonal, and financial
problems have been faced and which remain to be faced.” Well, |
thought T would tell you about three things: first, about the history
of MICIS and MERIT; second, about the early problems; and third,
about some of the existing problems.

MICIS is a committee that started meeting early in 1966. The
menmbership includes Wayne State, University of Michigan, and
Michigan State University. Allan Smith, Vice President for Academic
Affairs at the University of Michigan, has been at most; every meeting;
the Vice President of Research Development and Advanced Graduate
Studies at Michigan State, Milton Muelder, has been at most every
meeting, as has the Assistant Provost of Wayne State, a man by the
name of Bob Hubbard. In addition a variety of faculty people have
come and gone. However, there has been a core of people attending
monthly MICIS meetings since 1966. The purpose of this committee is
identical to the purpose of EDUCOM, and that is to use technology
to help provide better education at lower cost. We have had a fow
problems with MICIS itself, For example, one of the worst arguments
I was ever in at a meeting occurred at a MICIS meeting. This
occurred at a time about two years after we had been meeting. If we

~had not had this history of meeting with one another, that probably
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would have been the end of our meetings. Theie have been pressures
from the outside that have been just as intense that would have
broken up this group had we not developed the rapport we have,

universities for the purpose of accepting funds and distributi- _ {~.nds
for the three universities, again pretty much for the same purpose as
MICIS. It is a non-profit organization incorporated in the State of
Michigan., The members of the Board of Directors of MERIT are the
same three individuals that 1 mentioned. In addition, MERIT employs
Bert Herzog as Director. Bert and his staff are located in Ann Arbor,
Their most immediate purpose is to direct and promote the use of the
MERIT network., The MERIT network activities got started about
July, 1968, and has used 1.5 million dollars since then, The sources
weré NSF, the State of Michigan, and the three institutions, .the last
expended between the period July 1969 — June 1972 (o develop the
network, '

Some of the early problems 1 had in connection with. the
development of the network 1 will describe next. 1 went to many.
many meetings having to do with the selection of a communications
computer, this computer to be the same at each of the three
institutions. People from the three institutions had various technical
requirements of this computer that made it impossible 1o go out and
buy a computer that would do the job. This may sound like a
technical problem; I don’t think it is. [ did not understand why the
was allowed to say what they wanted in a communications computer.
We had no mechanism for telling some one institution they were
overspecifying the interface, for example.

The second problem I had was that Wayne State was made the
fiscal agent. 1| understand the bookkeeping system at Michigan State
reasonably well, The bookkeeping systems at Wayne and Michigan are
just enough different that I do not understand their systems. As a
result, I often did not understand what the fiscal agent was doing. 1
had the same sort of problem with Bert Herzog, that is, not
understanding his budget and reporting processes because they were,
system. :

There was and still is a serious problem of jealousies among the
staffs of the three institutions. My people objected to many of the
decisions that were made by the MERIT staff as undermining them or
shortchanging them, and it was my job to try to explain to them why
we had to do this. This still is an unsatisfactory situation. :

There was and still is within MICIS and the related MERIT
activity an attempt to make all things equal and fair among the three

At the present time, a number of problems exist with respect to
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the network. The main problem is the uncertainty as to the use of
the network as a budget matter. Or, where does the money come
from to use the network? A related problem is that of unequal flows,
I' think that the flows will be unequal, and furthermoré | am inclined
to think the flow is going to be in dollars away from the MSU
system. Another related problem is that I have to support the use of
the network on the MSU campus. For example, | provide consultants
and systems programmers for the use of the MSU system, We hold
workshops to try and teach people how to use the MSU system, We
hold seminars for the same purpose. We publish a variety of memos
and other documents to explain to users how to use the MSU system.
The same sort of support activity is required on the MSU campus for
the use of the network and does not exist. A related problem has 1o
do with credits. The MSU consultants serve three purposes. One is to
help the user, the second is to colleet information about bugs in the
system, and.the third is (o give users a dellar credit when they have 3
run that is bad because it is the fault of the MSU system. | won't
give credits for bugs in the network software or for problems in the
system at the University of Michigan or Wayne State that one of my
users encounters. ‘The problem of unequal flows bothers me a lot
because I cannot afford, out of the money I have available to me, to
properly suppurt network use.
The MERIT network has had an impact on-the procedures that
we follow very faithfully with respect to the integration of new
software into the MSU system, and with respect to operational
procedures for putting new software into production use. Installation
of network software into our svslem has required us to temporarily
ignore some of our procedures. That's both good and bad, In making
this exception to our procedures for MERIT we have reexamined
those procedures. It takes a very long time for us to make changes to
the MSU operating system and to do the notification and reporting
that is involved. Well, the result of MERITs pressure on me was that
~we thought back and remembered the reasons we do things the way

computer use. This twelve and a half percent comes from the college,
and it comes from whatever sources they have available; for example,
it could come from supplies and services accounts, "They could buy
computer service instead of buying pencils. It could also come from
research grents. We.do not know where it comes from, but the point
is we get twelve and a half percent from each college. We have been
using this scheme for three or four years. Well, the result is that the

users of Michigan State do not expect to pay a hundred percent for
anything and in particular, they do not expect to pay a hundred
percent for the use of the network: [ am not willing to use the

money 1’ have 1o subsidize the use of the network. So we have
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warked out the following arrangement: the flow in, in dollars, to
Michigan State will be used to subsidize the use of the network. And
we will watch the unbalance in flow: when I am in the hole fifteen
thousand  dollars, we will change the arrangement | am about 1o
describe. The user at Michigan State on a college by college basis will
pay for twenty-five percent of his network use. In other words,
seventy-five percent of a college’s network use is subsidized, If 1 see
that the deficit that I am running with the network runs to five
thousund dellers, the vay required will go o fifty pereent. And. of
course, when it reaches fifteen thousand doltars, the pay that the user
will have to provide will be one hundred percent — no subsidy for
use ol the network. I hope that the flows are equal, of course; if the
flows arc equal, [ will have an additional income item of twenty-five
percent of the flow. | would argue that that would about pay for my
cost of providing service to the network.

Let me close with the following, and untortunately Clair ook my
line here. The question is cooperation or conflict, and the answer is,

of course, cooperation and conflict. The conflict is exquisite, and I
have great expectations for the cooperation. | have done things for
MERIT that from 'my peint of view are wrong. for example. ihings
that have the effect of offending my people. And this is a serious
problem for me. On the other hand. the challenge presented to us by
Allan in his talk at lunch yesterday is clear. It is my responsibility, |
suppose, to try to convey this challenge to my people and tell them
about the grand future for the networks and how we are going to
save a lot of money, They are very skepl J[ about that. 1 suppuose 1
do not do a good job of delivering that message.

DR. I{RUEGER:
Institutions of higher education are established and maintained for

the preservation, creation and dissemination of knowledge. In achieving
these pgoals, computers have: been .atroduced as a service entity to
support the programs of instruction, research and administration. The
institutions have also provided computing services to the public.
Computers have been utilized to meet the identified goals in
nsiitutions of higher education in Colorado since 1962. In 1969,
C{ES% (Colorado Higher Education System Sharing) was msututed as
4 concepl’ lo promote ‘J‘l:j!‘lﬂg of ﬂﬁn‘lputmg system resources among
institutions of higher educatic:i. Curren‘ly, eighteen computers are
operating to provide ;Eﬂtlall}ié‘d services o their institutions. At the
time of implementation of the CHESS concept, service was oriented
around a decentralized type of network. _
 Recently, networking has resulted in sharing of applications
software by the instruction and research programs. Administrative
resource sharing has also been promoted by restricted hardware

networking. Software sharing, W]‘Iif:h- has been limited in the
adminstrative area, is also now slowly progressing. - _ :
From a hardware networking pmm of view, thure are currently

'twenty three remgte bati‘h terminals utilized in two star networks



operational in the state. This batch service is provided by Colorado
State University 10 its two campuses and to the community colleges
utilizing the COTIE network, The University  of Colorado  provides
academic computer services to its four campuses und 1o Metropolitan
State College. In addition, the university  provides resources. in the
best interests of the state, to serve the Colorade Division of Highways®

scientific computer needs. These networks are operated us auxiliary
enterprises, charging real dollars for all services.! Interactive network
service s pravided by the University of Colorado and the Colorado
School of Mines, and again, all usage is charged on a real dollar basis,
In March of 1972 u new computing center was created, the Denver
Regional Computing Center (DRC), which is managed by the Colorado
Commission on Higher Education. the dgency responsible for providing
overall state coordination within the institutions of higher education.
Following establishment of the DRC, network evaluation activities
have increased substantially,, looking toward creating a compuler 1o
computer network, somewhat, like MERIT, involving Colorado State
University, the University of Colorado, and the Denver Regional
Center,

During the current fiscal year, it is estimated that enrollment in
higher education in the state will be coproximately one hundred
thousand. Of these. approximately  sixty thousand students are
regisiered in one of the three universities. Bused on data provided by
the institutions, actual class headcount of students using computer
resources in fiscal 1972 was 48,155, Planning for fiscal year 1973,
based on instructional programs justification, calls for a student user
class headcount of 66,015, State support of ADP during this period is
just over four million dollars; and | might add that there was no
increase for this current fiscal year from the. preceding year,
Approximately three million dollars, or thirty dollars per enrolled
student, of this sum is ekpended in administrative ADP support, The
balance is available for instruction, that is ten dollars per student
enrolled or, i you want to count users. fifty dollars per student user,

Coordination and control of ADP in higher education in Colorado
is vested, based on legislation, with two state agencies, The Colorado
Commission on Higher Education is responsible for coordination of
activities of. all institutions. ADP funds for the institutions are
appropriated directly to the Commission. The second agency involved
is the Department of Administration, which is responsible for control
of all state ADP, including that in higher education.

Through institutional cooperation resulting from funding con-
straints and, of course, encouragement from the cognizant state
ageneles,...sesource  sharing . s continually increasing. Currently, a
Commission appointed committee of institutional representatives s
involved in evaluating and - coordinating institutional “ADP and
associated FY74 budget requests. Evolving from this activity will be a
state-wide ADP  resource sharing plan for higher education. By
“resource sharing” we think in terms of systems. Resource sharing
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involves hardware, software, and people networks. These plans address
the needs of programs  supported by ADP  services within  the
institutions as  well as services provided in the public interest, OF
particular interest relative to this latier point is a proposed cooperative
project  between the Commission on  Higher Education and  the
Departiment of Education to develop the so-called HITIE computer to
compuier network to provide services to state high schools. Institu-
tions of higher education that will be involved in this project include
Colorado State University and the University of Colorado., Of course.
this  will interconnect to the state-wide higher education network
mentioned eatlier. Although the state-wide plan is not yet complete,
the foillowing reflect the general direction of the resource sharing
planning to date. | will list these as objectives.

In meecting the continuing institutional goals, the unifving concept
of CHESS is endorsed: that is, the sharing of institutional ADP-

resources including personitel, hardware and software. In supporting
the general concept of resource sharing, specific objectives have been
established, identified by program served. It should be noted that
these gouls influence both short- and long-range planning.

instruction. Each student should have the opportunity to obitain a
general understunding of computers, their organization, applications,
limitations, and impact on society, Each student should have the
oppuitunity to study the computer and apply the computer in the
manner and to the extent pertinent to his course of study. Adequate
computer resources (hardware, software, personnel and instructional
programs) should be made available to meei the firsi two: objectives
and to maintain  the level of eduvecation commensurate: with the
stundards existing nationally, utilizing netw rks to uchieve this
objective us necessary. Student and faculty members should have
access lo computer resources appropriate to his course of study and
discipline, regurdless of his institutional affiliation.

Researcli. Use of the computer as o research tool to create new
hnﬁwlcdge ig d neceggary ﬁii‘li‘ﬁt}n QF hlglier eduaati@n F‘m:ulty %imuld

trative data pr‘cj::éésmg should mg;t slatg ‘wide ng&ds as iullmvs
— Continue and improve support of operations and management
function.

- Continue .and expand development of data base oriented

planning models, e.g., CAMPUS. '

— Continue to evaluate and implement existing applications both
within the state and available from othér sources mcludmg
CAUSL .md WICI—IE NCHEMS :

: Estublish ﬂv.,ﬂuatlgn prgiesa for zmplsmentmé new applica-

_ tions: : o

Publzc‘ Service. Cooperative ﬁffﬁfth in ADP with fedemi state, and
lﬁi’dl ZEEHCEES should ~be encouraged so as to supplement  each
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institution’s  educational activities and be of direet benefit o Ihc
citizens of the state. The HITIE project, which 1 ioferred to earlier,
specifically endorsed. Cooperative efforts in ADP with irdusn ry :almuid
be encouraged when oriented toward benefiting the institutional goals
in instruction, research and administration.

In summary, state-wide ADP neiwork plaunning in Colorado s
currently  bhased  on  existing  capabilitics. funding  limitations  and
controls. Resource sharing has progressed 1o provide computer access
when economically feusible. Usage of the networks has been on 4 real
dollz+ charge  basis  with  overall control vested in  the Colorado
Commission on  Higher Education, Completion ol 1he  sume-wide

computer (o computer nelwork plan will most likely recognize and
continue these attributes.
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Appendix B
A Survey of Connmunications Activities in Economics

Innovative activities in the lield of communicition and mtormation

dissemination have not heen Facking in Economics, particulirly wath regard
to distilling the literawure, The Journgl af Feonomie Abstracis proved
successtul in bringing together abstracts of ariicles, and has been expanded
o include review articles in the Jowraal of Economie Literature. Farlier,
the Rockefeller Foundation noted the problem ol fragmented literature
and sponsored a series of survey articles which appeared in the bnerican
Leonomic Review and Econemic Journal, :

Activities involving the use of computer technology are becoming
more common, but is it here that expertise and cooperative plunning
become essential. No single society orinstitution ¢an assime responsibility
for maintaining and maodernizing communications channels, but 1ogether
the major scientific societies and research institutions can explore how to
Use the computer 1o reduce inefficient lags und leakages. Currently. 4
number of independent projects uare dtemptling (o bring computer
techinology to bear on communications prablems.

Administrative information  svatems  have  been  candidutes  for
computerization in recent years. The American Muarketing Association has
computerized its mailing list and uses the system Tor handbooks: and the
(970 Handbook for the American Statistical Association Was computer
generated. Also. the Econometric Society has been computerizing the
administrative and  information  dissemination functions of sucieties,
Programs have heen developed to produce mailing labels and billings, und

under an NSIF grant. u free form entry system was developed to fucilitate
the publication of handbooks and bibliogruphies. SIPPS (System of
Information Processing for Prolessional Societies) is currently used by the
National Burcau of Economic Research and ihe Econometric Society and
is being applied to other organizations.

Handbooks with biographical listings of the membership help ane
locate addresses of individuals with similar rescarch interests, A logical
extension in the age of the computer is the creaijion of computer files with
hoth biographical and bibliographical information. Economists regularly
find themselves answering questionnaires about their buckground and
research for NSE swudies of seientific manpower and for individual-
socleties. Surely. if the stock of required information could be entered
into computer files, the scientific community would have a valuable
research tool. Furthermore, the societies conld update und use the data
base for daily administrative requirements, Perhaps within a decade the
professional lubor market will be improved through the use of a system
with machine-readable vitae, Colleges, government, or businesses could
search for a person whaose interests and talents best matched their needs.
Bouk review editors might search for appropriate reviewers, the sponsors

~of conlerences could make meetings more all-inclusive, and researchers
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wotld find retrospective searchas of ih; Hterature much more efticient.
Computerized  bibliograplies e currently  being  developed  in
conjunciion with several projects, Thc American Agricultural Leonemics
Association has estahlished an Agricultural Economics Documentation
Center in conjunction with the National Agriculturat Library, and mpnt
and retrieval continues onn o regular basis, The computerized bibliography
s being used to p;mluh, t publication which can bring rescarchers up to
diate on working papers appearing in the field of agricudiural economics,
independently, R, Thcks has developed t,Hlﬂ}’lLi!Lflf.;Ll hibliographic
system for the field of public finanee. " Alsa, it should be noted that

listings of dissertation titles provide useful pointers 1o new sescarch.
University Microfilms has a computerized retrieval svstem that would
complement future information svstents in the discipline.

The American Economic Association is currently exploring the
feasibility of applying the computer system developed by the Econometric
Society 1o the production ol the quarterly Jowrnal of Eociomic
Literature, thus the annual Index to Leonomic Literature could be derived
gutomatically trom the JEL date base. The JEL is ceniral 1o any
computerized information system in Economics, because 1 author, title,
jotrnal. and classitication number were entered into a4 master file, that file
could then be sorted alphabetically (by author) or numerically (by
clussification number). eliminating much of the costly hand operation. As
a bveproduct of the printed volume. the Association would have a
nachine-readable file that could be searched on-line. Given present
technological and cost trends. a computer based information retrieval
system will be teasible soun, Physics, Chemistry, and Psychology are well
on their ways 1o such systems. However, searches for articles with
rﬁu‘licu':n' keywords or print-outs of abstracts classified under the AEA
indexing scheme are probably five years away. given the absence of
resources and institutional commitment tor developmental work,

This survey indicates that Lconomics should begin 1o identity
problems of compatibility and possibilities for merging current efforts to
prevent the duplication ol efforts. At present, different orgianizations are
caught in a common syndrome: delivering products before systems are
truly operational.

Current efforts laek funds to take the broader view of the work, For
c:s;ampl; il the alerting service for agricultural economics proves useful,
other fields in cconomics may be able to utilize the system. Wa alsu need
user aludigs which would give us better information about the impact ol
innovations on communications channels. For example, what should be
the rule of specialized information centers and should their development
he encouraged on an ad ltoe or systemic basis? Unless consideration is-
given 1o sich problems as network compatibility, Economics could find
itself with several duplicative systems  none of which adequately meets
the communications needs of the profession, and nane of which is casily
integrated with the others




$IFTRENCE

e Bibsdeseoaping s Pubihic Finans e, Proaceaedins

o mtanbey D Messers, od | Cobinpisge, il

[ETRNS L

Vo
[ EARIRTEE N I |
S fudv,

Troetndd €esifi sorne e

bl
b
\w.

o
ERIC




O

ERIC

Aruitoxt provided by Eric

Appendia ©
Networks - Whose Panmieea?

Hans Lee
Computer Seience & Suciology
Michigan State University

Fhe purpose ol this puper is 1o place the consideration of computer
netwarks in o hroader context <o as o facilitate the emergency of
constructive eriticism. The discussion assiumes the supremacy of the valoe
position that whatever we do as individoals, citizens, weachers, political
the human qualitics in mankind. Further, it is assumed that trom the
standpoint of wisdan . ivis imperative to plice a consideration of networks
and disciplines in a broad context that uliimately will be oriented toward
this goal. ,

Perhaps the most fundamental mistake that could be made is to
restrict the question to, “Given computer networks, what do we do with
them?™ Yet. this question scems to be motivating the enmiphasis upon
tunding progriams for network developnient. Instead of responding to this
question. we should first consider o number of other questions: As
members of an academic discipline, what tyvpe of resources do we desire
and for what purposes? What are the costs involved with the utilization of
a particular resource? How are these resources related to the improvement
of vur understanding? In what ways may using particular resources distort
rescarch objectives and outcome?

The perspective  irom which  these ideas emerge represents a
combination of various viewpaoints, 1t includes the sociological framework
in which large complex institutions and organizations are studied: the
among men and between man and machine; as well as economic and
political aspects ot decision making., In addition, the {ssues in the

of social science, permeate _the considerations underlying the thoughts
developed in this paper.

Ultimately, most of the financial resources. as well as other lorces,
pushing the rapid developmeni ol computer technology emanates from the
lederal government of the United States of America, Probably a majority
of the applications which initially motivated computer development by
the federal government were applications either in the military or in
recordkeeping. These sume two areas of application were, no doubt, also
contributory to the orientation ol computer development toward very
large computer systems. It is therefore not surprising to find that a
substantial proportion of the tunds supporting computer development and



application are emanaring trom the advanced projects program ot the
Department of Detense. T is especially Intrigaing to see that the first tuirly
stecessiul natiomwide computer nemvork is the ARPA network sponsored
by the defense projects division of the Department of Detense,

As s general principle for the development of Lirge svstems, it would
seem reasonable (o maintain that it is better to permit the pressire for the
development of the system 1o arise maturglly Trom its users, rather than o
torce the development upon the users from higher burcauciatic levels.
(This seems o be an even more sensible design philosophy if the designg

are - concerned  tor bettering  the human  gualities  in mamnikin
Consequently. it s appropriate o inquire whether the demand
networks is arising to sutisiv user’s needs. or is the pulicy emiphasis uy on
networks u bureauveratic decision being imposed upon the cominunitny? It
pluusible  that  one motivation tor the National Science

fivr

seems  quite
Foundation’s pushing the develapment of its own network must be the
competition emanating from the exisiencd of the ARPA network. Anotlher
fuctor possibly motivating the Natjional Science Foundation's compuiet
network development program seems directly attributable to the initial
policies of NSF in the deplovinent of computers in universities. In the
mterests ol getting computers  quickly  established - in university
environments, the Nitional Science Foundation either completely or
partially supported the costs of computers in several large universitics.
Complicating the deploviment of computers in universities was the early
policy at” the federal government in its yecounting practices which insisted
that federally supported rescarch contracts 1o universities not be charged
any more than the [owest rate charged anv  other computer user,
University administrators and  faculty  obviously  also supporied the
pusition that it would be ideal to obuain financial support from external
agencies for funding their compuier development programs. Until quite
recently. however. funding computer development programs meant either
the funding of the purchuse or the funding of the leasing of a compurter.
Because there were no widely available computer utilities to supply
computer services. adminisirators of universities tended to think of the
purchase of u computer as a “oneshot™ armngement. Further, botl
becuuse of the nature of the computer industry as well as the insatiable
desive of faculty. students. and computer operations personnel. for more
equipment and more computing resources. administrators seldom fully
appreciated the fact that the cost of the computer hardware itsell was only
a small proportion of the total charges ussociated will offering high
quality computer services to the university communities. Even today,
many university administrators du nor appreciate the dynamic nature of
the development of both computing hardware and all supporting scrvices.
Presumably, the National Science Foundation has grown concerned over
the policy of funding computing deveiopment in universities. One would
imagine that it would not be an atrractive proposition to anticipate that
the National Science Foundation irself would have to continually tfund
- new computers to replace obsolete ones. as well as 1o fund computers for
colleges and universities without their own computers. Another factor
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would also appear to be contributory to the direction of allocation of the
funds of the National Science Foundation, This other factor is that it
probably is considerably easier to juseify to Congress the expenditures for
equipment than it is to justify expenditures made for research progriims
whose only output are ideas in the form of final reports. This fuctor
presumably  subtly influences the direction of the allocation of tunds
within the National Science Foundation to various programs.

Of znrnu;i irosignificuncee 1o thie humanities.-however, is the fact thin
many lorms of research in humanities has been assigned to the National
Endowment for the Humanities, whereas the development of computer
neiworks is ]mnhmlv agsociated with the Office of ffﬁmpuling Activities
within the National Science Foundation. Qne consequence of separating
these agencies is that the humanities which use computer services may find
it very difficult to influence the decision making about the Kinds and
alfocations of suchh servives,

Obviously, the federal government und its associnted agencies huve
been r:,%}mnslbl; lm lhs: development of very large computer sysiems. [t
may be that agencies and institutions respousible for the development and
operation of l;|rgg‘: S}’:_;Iems are suffering from an embarrassment of riches.
Perhaps they have a lion by the tail, To justify past resource allocations
(both time and. money), it is necessary lo demonstrate productive
utilization of sucl, systems. This. in turn. requires on increasing demand ™
for computing services. As the ammmt of computation done by a
camputer increasex by a tactor of four with the size of the computer, the
so fur very rapid increase in the size of cnmputﬁr% from computer

generition to computer generiation implics the necessity of creating more
demand for computing services,
We must not. however. forget the social-psychological level of

analysis, Here it is important to recognize the tremendously interesting

problems that exist both in the design of hardware and the development of

extensive, complex software 5}%1 ems. Untortunately. little rescarch is

being conducted on the human as a user of computer services, Perhaps the

kev to the understanding of the critical position take:n in this paper is

contained in trying tn indicate who are the “users " of the computers or
networks.

From the perspective of the author ol this paper. many policies
regarding users seem to be unsatisfactory for the reason that the policies
are not designed for the individual consumer. Instead, policies seem to be
designed for the convenience of the staff who manage and operate the
computational - services. The situavion appears similar to the hospital.
Sociologists have been pointing out that many hospital policies are
designed for the convenience of the management and statf, but have not
been designed trom the perspective of the needs of the patient as a human
being. So, maybe just as hospital policy is oriented around the physicians
and nursing staff as “uvsers,” so are computer centers’ policies oriented
around systems pmgrammus and operational  staff. C‘DnsEqueutly
henceforth the word “user” refers to the human user *‘at the bottom™

(and for many academic disciplines. the user has not used @ computer, but
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rather s u possible or poteintial user). Thus, the word oser™ will pot. in
gencral. refer to members of the design, operation. or matnternanee staft of
NP ST coenlers,

Conseguenty. conclusions must be  hised Hpon more anformal
observations. For example, it scems that some users are motivated (o
obtain computer services from g computer network because they uyre
dissatisticd with the qualite of service available from their own comptter
Facility. As another example, consider computer usage in social sciences.
Just as there has been o tendeney for social scicntists to tnclude rests of
statistical  significance as un imprimatur, there now appears to be ou
tendency Tor them to use the fac ol computer analvsis ol
neritical woy. Somchow, the phrase. “the daty were analyzed by
compuier program XXXN.7 seems to enhance the quality of the content of

Lata o the suine

the reported research,

I reflecting upon the emergence  of computers, and now  the
cmergence of computer networks. 1 have tound thar it is lelprul to think
of the folHowing politically unreasonabie bui intellectually exciting idea of
asking the prior question, 1€ 1 had X amount of resources, how would |
alocate them?™ There are a number of points that should be made in
attempting 1o deal with this alternative question. These are briefly
indicated as follows:

[, We must ask the prior question of whether campulting service is
necessary for achieving our objectives. For example, in socioloay it would
appear that betore students are trained in the use of statistical PBrOgrims,
they should have a prior understanding of the statistical procedures, the
philosophy of science, and the sociological perspective. Otherwise, the case

5
with which students can learn to submit data to canaed programs cun only
result in meuaningless output,

2. Inomoving toward computer use, the first step frequently is to
adapt old methods to the computer. Yet, this may be a fundamental
mistake. In social sciences. for example. in some cases there would appear
to be no neced to use only a sample of cases, but rather to examine
exhaustively all cases. As the ideas and strategies for reseurch under such
circunistances have not yet heen examined in any great detail, one should
encentrate on the development of appropriate research sirategics before
quickly moving toward computer analysis.

3. There scems 1o be an interesting carry-over from the emphasis
upon hardware visible in the area of applying computers to the educational
process itself. (All too frequently hardware development dictates soltware
development rather than vice versa.) Even in the development of software
programs to assist computer-assisted instruction, the assumption is made
that we understand how to teach. and therefure, know how to use the
compuler to teach. In particular, then. one should suggest that prior to the
allocation of money for the development of compuler systems, a very.
large portion of monies should be spent on studying how (o teach well and
how individuals learn best. Although stch researc! srobably would utilize
computing services. the research would be more of 1 social psychological
nature than the so-far traditional emphasis on hardware and software. Also

[
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evident in the CAl tield is u tendency to hand down policies rather than to
permit palicies to he developed as u response 1o users” demands,

The overall picture ot the development ot the humanities, social and
hard scicnces via computers s somiewhat discowaging., The present
institutional arrangements seem to toree computers upon the  tser.
Further, it seems that compuier services are thought of as primarily
providing hardware and minimal software, most of s.x’hi.:h is oriented either
toward simple bookkeeping but on a Lrge scale. or else towurd numeric
computation, Further, the present policies of tumimﬂ auencics seem to he
furthering the gap between the hard sciences and the soft sciences and
humanities. There seems 1o he no way 1o clase this gap uniess policies are
implemented which allocate greater expenditiires on the arts. humanities.,
and  social  sciences, considerably curtailing and  slowing the rate of
development ol hard sciences. | .

Even if the discussion is restricted to computer services, there still
seems to be a number of special things that should be done:

There needs to be gUﬂhlL]Gl;ll}[}’ more attention toward nonnumeric
computation utilizing large data bases, In some typical realistic sociological
applications, the problem of interest may require a longitudinal analysis of
“messy” data. i.e., incomplete data. varying sizes of subgroups, ete. Such
applications require o much more thorough consideration of softwa
dEVE"("PlI’iz_I’It iur llnﬁ]llll’t’k_rlL L.umpm,umn Azm!v».u, using sm:h d.;u bu 5 s

cu:nnpumtxum Tht_: quulit’y of this interaction c.:r;mld [nz Signifis:uml}f
enhanced by sophisticated (in the underlving details of implementation)
imeragtiw umplu‘;a gys—tt:m% timt to the user. uppeared reasonably
v the various
m[;m;tn d!:%lL,ﬂ 3}"4;]11‘5 d;v;!up;d in the automaohile industry.,

Althoughh muany people have ditterent answers 1o the vuarious
sub-problems it seems that in the inival phases at least. more attention
should be given 1o operating systems which facilitate the internmixing ot

~various language processors in one job. But this should be done in an

environment which permits direct observation of the process of utilizing
compuiers by the individual scholar, That is, in developine improved
software systems, research should be done direcily on smachine
interaction. Thus, a new tvpe of anthropologist-social psyciiologist is
nesded who would observe the activities ot the researcher. and at the same
time correlate these with the history of actual machine computations. To
make a little bit more concrete the two ideas just mentioned (a more
flexible operating system and the student ol man-machine interaction), 1
would llke to déﬁcﬂb;— wlml I wuul::i hhtz to h:_r Jhl:,— 1o da wnh i unﬂpmu

converse w;lh an mdlvldudl by a lelgtypg UII ,_inu nammi Lm%ugé__; {
would like 1o take the input statement of the sllbjufl and parse it by
SNOBOL into a cononical form which would then be passed to a
complicated dictionary lookup. probably written utilizing some of the

features of a FORTRAN/SLIP s}fsteim ;‘%ri;;mlly the file manipulation
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capabilitics of FORTRAN and the list processing features of SLIP. The
output of this second task would then be handed 1o 1 graph-theoretic-
graph-processing language locally  available (HINT) to compute the
“meaning™ of the input by graph processing. The result would be referred
to the inference making portion of the program, most likelv also written in
HINT. After the inference making. the program would prepare g response,
probably in HINT. Then the response would have to be prepared for
output probably by going through a FORTRAN/SLIP system to find
dppropriate vocabulary items and thence, to the SNOBOL system 1o
construct the appropriate English sentences. Finally, the operating system,
as well as each of the language processors, should be programmable in an
interactive environment, such as available within the CAIl author's
language, PLANIT. :

If it were possible for researchers 10 utilize a computer with an
operating system that permitted jobs to be done in a variety of languages,
and if such research projects were themselves an object of study, then we
would have a better information base on which to design newer and more
appropriate language processors and operating systems.

In summary then, there seems to be a serious lopsidedness in the
emphasis upon computer networks. The policy making bodies seem to he
prematurely forcing the rapid development of computer networks rather
than permitting user demand to arise naturally. Also, the network
development programs seem to act as if the major costs of supplying
computer services are hardware and software costs, with emphasis upon
hardware. Yet, the major costs of computing services are human costs:

“documentation, consulting, system maintenance, and last, but not least,

human users who have good ideas. Perhaps the entire thesis of this paper is
that the network development programs fail to view computers in the
context of information sciences and fail to be user oriented.




