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improve ihelr computing, communications, and information services, both
academic and administrative. The association also helps Individual mem-
bers develop as professionals in the fleld of higher education computing
and information technology.

Formerly known as the College and University Systems Exchange, CAUSE

was organized as a voluiiteer assoctation in 1962 and incorporated in 1971

with twenty-five charter member institutions. In the same year the CAUSE
National Office opened in Boulder, Colorado, with a professional staff {o
serve the membership. Today the association serves over 1,800 individuals
on 700 campuses representing nearly 500 colleges and universities and 21

sustaining member companies.

CAUSE provides member institutions with many services to increase the
effectiveness of their computing environments, including: ths Adminis-
trative Systems Query (ASQ) Service; which provides information to
members from a data base of member insitution profiles; the CAUSE
Exchange Library; a clearinghouse for documents and systems descriptions
made available by members through CAUSE: asssciation. publications,
including the bi-monthly newsletter, CAUSE Infor:.ation, the bi-monthly
professional magazine, CAUSE/EFFECT, and a monograph series; work-

shops and seminars; and the CAUSE National Conference.

We encourage you to use CAUSE to support your own efforts to strengthen
your institution's management and educational capabilities through the
effective use of ééﬁﬁﬁﬁﬁg and information technology.
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INTRODUCTION

GAH8586 had as its theme "The impnct of eonverging Information Technol-
ogies." i‘ocusing on a_technological development which offers a challenge to every

professional associated with the use or management of information in higher eduica-
tion. Even a few years ago, campus technologies such as computing, communications,
and library resources were considered separate disciplines. But recent developments in
commmiications options and technologies have introduced Tnew possibilities and new

questions how and whetﬁer to integrate all these resources (and their management)

'I‘hese kinds of questions require institution—wide marniagement decisions.

It is obvious that we must keep abreast of these developing technologies ii' we are to
control our information environment. CAUSE86 was planned to allow thorough, lively
discussion of these provocative issues. through track presentations special interest

Forum debate Although one featured speaker. recently—retired Rear Admiral Grace
Murray Hopper (U.S. Navy), was unable to attend due to illness, the two other general-
session speakers raised Mportant considerations for conférence participants C

for the Nationai Science Foundation, talked about "Networks and Supercomputers" on

Wednesday morning, and CSU Chancellor W. Ann Reynolds discussed the role of

converging information technologies in developing institutional excellence on
Thursday morning. Numerous vendor presentations and suite exhibits gave attendees a
good opportunity to find oiit what's going on in the marketplace and to get useful

information about new products.

The program was tailored as much as possible to meet requests Veterans ol' éAiJéf:
national conferences noticed the increased opportunities for informal sharing of
common experiences and interests; as well as the new "project stage” coding for case-
study presentations. An all-time high number of registrants~ 737—=were on hand to take

advantage of these activities and to renew once-a-year friendships.

We hope these Proceedings will be a continuing resource throughCut the year and a

reminder of the many opportunities offered by both tne conference and CAUSE.

CAUSES6 Chair
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GENERAL SESSIONS

Your Professional Associatlon " ’I‘wo eminent authoritles on_ education and
mformation teehnolog' presented general session addresses to open the Wednesday
of eﬁUSE awards were honored at luncheons durlng the conference The final general
session of CAUSES6 was a Current Issues Forum on policy issues related to distributed
access to central data.
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WEDNESDAY MORNING
GENERAL SESSION

Gezéen B;Il

A.t:u:tanL

%uter
and
Nationa

Director -

and hfomtion Science
ieering

Si-knu Foundation

The speaker for CAUSE86'° openlng general
session was C. Gordon Bell, Assistant Director

for Computer and Information Science and

Engineering for the National Science Founda-
tlon. and a former vice president for engineer-

fessor of computer science at Carnegte Mellon
University. His address; based on his extensive
experience at_the forefront of technological

research; dealt with the. establishment of

centers of advanced scientific computation for

the research community, using vector proces-
sors. and the development of a network linking

networks associated with the ,supe,rcom,puter
centers as the backbone—an _interesting

approach to the. corﬂ'erénce focus on converging




THURSDAY

W. Ann_ Reynoids. Chancellor of the

California State University, is currently

pursuing initiativ s involving enhanced
opportunities for women and under-

represented minorities, the preparedness of |

students entering the CSU; and new. pro-

In her Thursday moming ‘address _ to

CAUSES86 conferees she . discussed the

necessity for every institution to develop a

focused vision for the future which relates
the mission and ‘programs. of the institu-

Reynolds id,en,tlfied some of ,thc,,s,trateglc
issues; obstacles. and opportunities which

will affect institutional excellence by the

turn of the century and outlined how the

converging of information technologies
can play an important role in attaining
new levels of institutional excellence.

MORNING

W. A;m Reynofds
Chancellor
The California State Umversity

Ann Reynotds nd :
CAUSE Board member Tom %sr
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CONFERENCE LUNCHEONS

At the Wednesday CAUSESG luncheon conferees were entertained and refreshed by doing
SI'ITERCISES exercises performed 1n a slttlng position (more or less unobtrusively) under the

consultant, ln a brief introductlon to Her copyrlghted program.,, New Board members Jeff

Noyes, Bob Ogilvie and David Smallen were also introduced; and retiring Board members

received thanks for all their contributions to the association:

Thursday s luncheon ‘was an awards luncheon featunng the annoumnceraent of the 1987 CAUSE

officers and -presentation of the 1986 CAUSE Recognition Awards aiid the CAUSE/EFFECT
Contrlbutor of the Year Award (see facing page)

Ourtgoing President Judith Leslie presents the gavel 1987 CAUSE J’rm'fem Ced Bennett -

to newly-clected President Ced Bennett. presents a plague commemorating her
presﬁency to Judt’th Leslie.

Z'grzkjlia tnidmt P;ﬂmmllyfit; lead: conference rtlc ants in Sﬂ‘TERCISES to
prepare thcﬁ Jor the q?bepff-noon'x sessions. f pa ip



Charles H. Naginey (center, ﬁﬁ ,ioii; and zrugm E. Van- Homnllng (center, right photo); display the
plagues awarded to them az recipients of the 1986 CAUSE -Recognition - Awards - for excellence- and

leadership in the field -of computing and irjormation technology in -higher education. Conducting the
ceremonies were Judith Leslie,. CAUSE Pnsffcni and--Jokn Robinson, President of Information

Assoclates, who_sponsored the awards. Mr. Naginey is recently retired from the position of Coordinator af

Alminisira?ln Computing and- Planning at The Pennsylvania State-University, and Dr. Van Houweling is

the Vice Provost for Information Tecknology at the University of Michigan.

.11 LcDue (unicr X Drncm 01' CMJIﬁF ﬁnﬁa thnﬁg and Analys;“

at Miami-Dade Community College, receives s plague from CAUSE

President - Judith Leslie commemorating - his. winning -the 1986
CAUSE/EFFECT Contributor of the Year Award. Systems & Computer

Technology Corpomtin, ;ponmt of the award; was nprnmted by Geneml

article, "Why Plzmntng Dbnn'r (Always) F ilﬂll Expecﬁ?ﬁnii',” whrdi

appm] in the September 1986 issue of CAUSE/EFFECT.

[SeT
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CURRENT ISSUES FORUM

Distriﬁuteﬂ Aeeess to Central Data:

A Policy Issue

Friﬂay General Session

With the merging of technologies has come the capabuity of
distribiited access to central data bases, and an accompanying

demand among academic users to_take advantage of the capability.

But just because it can be done, should it be done? This was the subject

of the closing session of CAUSES86, organized by Current Issues

Forum Chair Vivianne Murphy.

in a difcussion moderaied by ﬁicixarti -Van Horn, f’rééi&ent of the

Assoclate Provost at Virglnla Tech. stated that admimstrators.

faculty; and staff should have electronic access to records needed to

perform their jobs; that students should have access to their own

records, and. that distributed access need not encourage
misinterpretation nor inaccuracy of data. Taking an opposing
position, Katherine P. Hall, Brown University Registrar, argued
that such systems may result in rapidly escalating expectations

about the on-line availability of information followed by a "hype vs.

reality” disillusionment: development should proceed in stages, with

oo D'CK TIoo
VAN HORN i

attention to legal, technical, and practical limitations.

Moderator Rickard Van Horn -

University of Homoultluircrdty Park

Vlvﬁiiii mrpxy

Gene Carson

Virgiria Tech Bro;vn v.&h&&n, Brown University




ERIC

~ DISTRIBUTED ACCESS TO
ADMINISTRATIVE SYSTEMS

December. 1986

E. W. Carson

__ Virginia Tech
Blacksburg, VA 24061
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With the development of computers we have
gamcd marvelous_devices for the storage, rapid
retrieval, and analysls of very large amounts of
data: Computers increased by a factor of a
million the speed with which we can retrieve and
prc.ess data. Electronic communications also
provtded a leverage factor of a millon fold in the
”””” ~ More recently we
have seen the mamage of compu'ers and elec-
which has given a
"""" . We have miulii-
plled a leverage factor of a mxllmn by another
lcveragc factor of a million!

tromc commumcatlons

'lhcre havc been many synergrstlc combmatlons
of technologies but never has there been one of
such_magnitude nor one with so much potentlal
to affect our daily lives. and the way we work.
The above concept of the multlpllcatlon factors
of thesc two major arcas of technology was pre-
sented at the 1973 CAUSE National Conferenice
by Dr. W. J. McKeefery.

The joining of the computer and modemn com-
munication technologies provides both opportu-
nities and responsibilities: Higher education has
an opportumty to incrcase productivity, to. con-
trol costs, to increase se~vices; and to provide ad-
ministrators with important data and powerful
decision mal(mg tools: We also have a responsi-
blllty to provide leaderslvp in the development
of effective methods of -using and controlling this
dramatic technologlcal leverage.

A féw mstltutlons of ﬁlgﬂer educatlon have in-
stallec equxpmentL developed or purchased soft-
777777777777777 secunty systems; _ and
lmplementrd pclictes to take advantage of the
computer-céﬁriumcatmn revolution.  These
who have done so and those who will use these
tools must fict forget that the s same teclmologcs
which deliver adminisirative support also can be
significant instruments in teaching, The samie

hardware and software which provide data secu-

22

rity and provide fngﬁ sfx:cd and long distance
communications can also be used as the basis for
an educational delivery system.

Records systems mcludmg student records necd
not require paper records. Modemn record sys-
tems are clectronic and the data should be avail-
able on-line. ;lhey provide real-time data when
such currernit data is needed. Admuustrators fac-
ulty; and staﬂ should havc electromc access to all
records necded to perform their assigned respon-
sibilitics.

Vanous aspects Of thc systcm fcatures descnbcd
here exist in part in many institutions. Not all
of the features presented_arc known to bc avail-
able in any one university. . However, Virginia
Tech has in place the policies and the support
structure for the full development of these furnc-
tio:is. The University has supported the ‘coricepts
behind distributed access o administrative sys-
tems. At Vlrglrua Tech 29% of all employes are
authomed to use the system. Approximately
42%_are authorized when. only administrators,
faculty. and clencal posmons (non-trade) are
authonzed wxll exceed 3500 in the next several
years. _Currently we have over 400 separate
transactions for mqumes and updates into the
administrative data bases.

rently”psgd functigns ,pr,ovxded by the Stu,dent
Systems at_the University. However, we have
only recently begun the tmplementatton of the
distributed authorization system.  While at
Virginia Tech both administrative and academmic
computing is done in the same machine, vie do
not now have in place a system which truly pre-
sents a single system. Curent goals do include
such a single system image and protyping of the



system 18 under developmentl The pnnc:ples

outlined here should be applicable to any univer-
sity records system.

ﬁm on- lme records system imphes full) dlstnb-

dates: In the mqmry t;;ogle the custodlan of the
data base has responsibility to provide data to
those who need it: The same steward may also
provide tools for data sclection, for update func-

tions, and for certain report generatmg functions.
Inguiries

Some data are comsidered public information.
'These data should be made available to all ad-
ministrators; faculty, staff, and students. Such
data_might include historical statistics on_course
enroliments; currently available seats for.a given
course, time-table and catalog information, ad-
missions statistics, average faculty salaries, enroll-
ment statistics by majors and class levels; and

degrees awarded by colleges and majors.

Most data are not for pulec dtstnbutlon but
should be easily accessed as needed by those au-
thortzed All employees should be able to mspect

their departments Prmclpal mvesngators for re-

search projects should have access 1o their project
budgets. Deans, department heads; and faculty
must have access to the academic records of their

Students should have inquiry access to their own
records: Examples of individual student infor-
mation which should be available for her inquiry
include:

¢  Current registration,

*  Term by term course enrollments and grades,

Trapsfer credxts,

®  Demographic data,
¢  Advisor comments from advising sessions,

o Academic su-pensions, and

Progress toward a degree.

In the update mode the :espons;bllxty for seeing
that updates are made is the person providing the
initial data or making decisioris which result in
the need for updates.. Another view is that those
who do not supply the information or add value
to the process should not sign forms or update
data. This is the well kniow pririciple of source
point data c capture: If you don’t add value to it,

don’t touch it. Such source point data capture
and updates could include every item of data as-
sociated with individuals, accounts, purchases,
mventones, or facﬂltles Faculty could update

fuuds. K
Purchasmg agents could monitor inventories.

l%paxtments could n:assxgn or transfer eqmpment

al,l}zf,,thgs,as:tl,vx,ucs can bc, p@'r,f,ormed by direct
updates into the university data bases.

Students should also have update nesponsxbtﬁttes
for selected data elemients in their own records;
for example:

¢  Course registrations,
*  Request for graduation analysis,
] Addn’ss changes, and

. The control of the release of theu' addxesses
to Other than advisors and university offi-
cials.

1 See Robert C. Hetenck It. September 1986 FAUSE/EFFECT for a discussion of the single

system image concept.
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F aculty advxsors should be able to record advnmg
comments into the university records of their
advisees. Dcans or department heads could have
access to approve course substitutions for gradu-

ation requirements for individual students.

All updates can be conitrolled to conform to
broad university policies. An example follows.
Virginia Tech has an on- line 1 registration program
which checks for all staridard umverslty registra-
tion policies with respect to maximum course
loads passjfaﬂ courses; grade point requxrements
and deadlines: College deans have access to se-
lected features with override capabxlmcs for those
policies to which they may grant exceptions.
‘Terminal operators provide no added value to the
registration process.  They approve no ex-
ceptions; provide.no academic advising, and do
not_cnforce any deadlmes not _already monitored
by the registration program. Thus, there are few

arguments against . students. processing their
course registration changes. Plans are under way
for rcleasing both inquiry and update functions
directly to students for their own records.

Failure to distribute. the update functions is a
major deficiency ‘which prevents full utilization
of the unique advantages of electronic records
systems.  Specifically, distributed update func-
tions can reduce the need for costly reentry of
data and associated entry errors, reduce the necd
for forms reduce the time for processmg, and
provide an nnproved basis for accountability.

Wlth a well destgned and supported records sys-
tem no forms should ever be forwarded to an-

other office for simple data entry. = No form,
paper or electronic; should ever requn'e process-
ing by anyone who does not add value to the in-
formation or who does not provide essential
approvals.

Advantages

The advantages of dlstnbuted access mclude the
following:

*  Information is available quickly,
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‘The same data is available to ali who need
it;

« “the data is more bkl to b curert,

. Responslbdmesfor accuracy and timelinicss
are casily assigned,

o Neceds for pn’nted documents are rediiced,

o Peak load processing is improved.

o Problems of wanted and unwanted de-

striiction of confidential papers and of un-
authonzed access to the papers are reduced,

. St'o"raé'c of redundant informatio is 'red'u'cedi

Storage space needed is rcduced and

o ‘The clerical labor riceded 1o maifitaii files is
reduced:

Several of these sdvantaées’ deserve further com-
ment. The paper saving is real. At Virginia Tech
we were able to climinate the productlon dis-
tribution; and ﬁhng of a half-million paper forms
and documents a year. Smce dlstnbuted access
mcludes update funcncns tﬁe apphcatlon of
work amon;1 many oﬂices I’hese many offices
can better absorb peak load proccssmg with hir-
ing additional staff than can a single office:

User Directed Analyses and
Reporting

A complete distributed access system for admin-
istrative information should ificlide user directed
data selection and output specifications. User
difected processing rermoves the strict limitations
imposed by simple preformatted display and up-
date screens and as presented by preselected and
formatted tables, lists, or graphic reports. User
du-ected processmg is the basls for the fourth

available 2t-GL packages by locally developed



soﬁware or by creative uses of older generatlon
software packages. Salient features of a user di-
rected system include the provisions for the user
to:

. Select the population desued

Determme the data elements necded;

*  Specify the outpiit specifications.

¢ Direct the processmg of the data Wlth or
without programming skills.

As is essentlal Wlth slmple inquiries and as w:th
update functions, user directed processing must
be under a well designed and administered secu-
rity system: Security issues are discussed in
somewhat more detail elsewhere in this p paper.
The stanidard conditions of authorized access and
data value security apply to user directed proc-
essing. Thus, under an appropriate security sys-
tem the user should have _access to request

selected populatlons for user directed processing.

The user should be able to select the data ele-
ments needcd and receive. only those data items

complete user control of processing after the se-
curity controlled selections are made. However,
the system should aiso provide for bastc reports
and slmple output control without the need for
any programming on the part of the user.

User duected output can take many shapes The
office. providing the access may provide a set of
flexible reporting formats. These reports nught
be in tables, charts, graphs hsts or predeﬁned

sonahzed letters ‘memos, and foﬁns In all of
these above ‘cases the users should not be required
to be skilled in programming:

A ﬂexxblc user du'ected access system wﬂl also
provide for user controlled output which can be
dirccted to the user’s mainframe files or to the
user’s personal workstation:

UseE dxrectcd processing poses a potential prob-
lem of data misinterpretation. Distributed access,
espemally access which permits user directed

processing, must be accompanied with carefully
prepared deﬁmtlons of the data elements The

L — s ———

No ser should ever have to kniow the subile 1 nu-
ances associated with data codes and the unigue

meanings of obscure code combinations: While
these codes and combmatlon meanings may exist,

lnquuy into a data element dlctlonary can pro-
vide clear data definitions and point to the re-
spons:ble oﬂices Access to the data element
That is, mdxvxduals necd not kiow of the exist-
ence of data they are not authorized to use.

Some have made dlsthtIDnS between dlstnbuted
data_bascs and distributed processing? The dis-
tifiction is that the distributed data bases 1 may
exist in numerous machines, whereas, distributed
processing implies that the data bases are in a
single phys:cal location but are proccssed from
numerous locations. 1 make fio such distinctions
here. For these discussions, 1 am addressing the
processing of data from many and widely distrib-
uted locations. However, the data bases may be
in smgle or in many. Jocations; In fact, under a
single systcm image, the user may be unaware of
the location or format of the stored data.

7 George Schussel, President of Digital Consulting Associates, Inic. as cited by Nell Margolis

in Digital Review, Novetnber, 24, 1986.
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Eeal-time vs. Static Data

Most up-date functions and simple iiGuiries
should operate upon the university's data base in
real tlme Somc applxcattons mcludmg many
sions do not need real-tune data For these ap-
pllcatlons, careful consideration should be given
to balancing high security access, the uscfulness
of real-time data, response times; data consisten-
ciss, and data duplications. Most marnagement
information nced not be real-time. In fact; census
data is often more useful for planning and for
management decisions. Oné is simply more likely
to-hit a sitting target. Census data is static and
reflects the same factors operating on each cycle
of data. Census data better represents the still
target.. Thus; provisions should be made to either
date stamp critical data elements or to capture
sclected data at specified times:

Provtdmg the Tools

The rcspons:bd'ty for prov:dlng the tools for data
analysis and for report generation may be placed
in one or more offices; such as:

®  An Information Center,

® The office responsible for the security and
integrity of the data and for the primary
processing of the data, or

s Fhe mdlv:dual end users who may direct and
control the form of the analysis and report-

In fact, all of the above optlons may be correct
for a given set of conditions. The ongnating of-
fice which stores and processes the data as an
admiinistrative function may also_ provxde sunple
inquiry functions and a few simple reporting
functions. An Information Center could conduct
complicated analyses, projections, and compar-
isons with outside sources. Users with sufficient
skills and special needs may desire to have the
data in a somiewhat "raw form” for very specific

processing.
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ic roll of Information Centcrs is hkeiy o
change as personal workstaiions arc provided
with morc storage, faster processing, and more
sophisticated software.  Individuals d1rcctly re-
sponsible for the various parts of the university
data base are more likely to understand the nceds
of the offices they are charged to servc than are
the personnel of a single office. The natural de-
sire to dircct processing and output, the fact that
individual user needs will vary greatly, the avail-
ablhty of software which does not requirc detailed
programming, as well as, the growing number of
hlghly computer ﬁtcrate pcrsonnel wﬂl aﬂ cn-
tion analywls to Ihe end users. Infbrmatlon
Centers may continue :o deal with special data
collection, sophisticated analyses, and the inte:
gration of data from sources from which the users
should niot be routitiely authorized to access.

Securlty

Dlstrlbuted .access carl be provtded in a sccure
environment. Inquiry and update functions can
Bé secured iﬁdef)&identiji' Aeeeéé i6 féédfdsf must
Tl'ie ié-

valiie secunty and requn'es the matchmg or
checking of the valies of data elements in the
target record and a record associated with the
user. . The data values associated with the user
may be ifiternal to the authorization system. biit
may also be located within a separate data base
siich as the personnel data base: In the case of
studenit records, the authorization system would
access the personnel record of the user to confirm
that the person secking access is employed in the
department of the major for the target student

record. For college level administrators and staff
thc checkmg routine would vertfy that the student

I’rov1s:ons must be made to secure data bases to
the data element level. In addition, security sys-
tems must permit access to data elemments based



upon the value of the elements and upon data
values associated with the person. seeking access.
These last data elements might include the de-
partment in which the individual is employed, the
person’s job classification, or specnﬁcally assigned
authorization classifications.

Widely distributed access can present new man-
agement problems associated with data security.
In a large university, the volumie of authorizations
and updates to the authorization system can be-
come a sigﬁiﬁcaﬁt biii'déﬂ on the Déta Adiiiiiiii—
employees authonzed to use the administrative
records systems. A solution to the problems as-
socnated w1th large numbers of authonzatlons has

system solution has many key features:

¢ Individuals and not offices are authorized,
* Individuals are authorized with respect to
their job responsibilities,

¢ Changes in employment status (resignations,
retiremenits, disimissals; a change in position,
or a change to a new department) require
new authorizations,

T?aﬁéiéﬁéﬁé may be grouped by functions

which are job related,

* Transactions may be distributed by a func-
tional group;

* Authorizations within a group of trans-
actions can be restricted by data values,

®  The data values which restrict access may be
in the records requested and in the persorirnel
records of the person seeking access;

*  Authorization authority can be distributed
or restricted,

®  Audit trails exist for all authorizations (dates

and who authorized),

w

Lore Balkan-Vickers, November 1986 CAUSE/EFFECT.
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*  Authorization verifications are reqmred for
each new record sought,

. Authonzatlon verifications are mqmred on
each update screen, and

*  Periodic changes in authorization passwords

are required.

Thls approacn includes predeﬁned and pro-
grammed restrictions based upon data values as-
sociated with the record and with the person
seeking access. In addition, this distributed au-
thorization dxsperses the work load while also
making each level of management a full partic-
ipant in the security system: All users who access
the system must assume respons:blhty for pro-
tection of their authorizations: This required and
active participation on the part of many adminis-
trators and all users should ir-.rease the awareness
of the need for data s security and for protecting the
rights of individuals. The constant reminders
imposed by the secunty system underscore the

need for confidentiality of the data updated or

Figire | illustrates the directional ﬂow of au-
thorizations from selected administrative support
offices. Keep in mind that the arrows illustrate
the flow of authorizations and fiot the flow of
data. Authorized individuals may provide the
authorizing office with data via update functions;
these relationships are not contained in the figure.
In this example, the offices of Personnel, Pur-
chasmg, and Budget must provide at least inquiry
access to all other units. On the other hand, the
Registrar needs to provxde access to individual
student records only to the staff of the Personnel
Office; these persons may need to verify if some-
one being paid on student wages is, in fact, a
qualified student. Neither Purchasing rior the
Budget office staff has any need to access indi-

vidual student records.

F:gure 2 presents the authorization ﬂow from the
Registrar to several offices served by the
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Registrar. The flow between Admissions and
Financial Aid is also shown. Note that in this
case Admissions must provide access to the staff
of Financial Aid for them to properly award aid.
No other office; _except Student Accounts; needs
(or has!) access to student financial records. Stu-
dent Accounts does have access for billing pur-
poses when scholarship and other aid might be
involved. The Registrar must permit Financia
Aid to verify enrollments and academic progress.
Admissions and the Registrar must each have
access to the other’s data for registrations and
readmissions. The bottom half of Figure 2 is
significant in that it iliustrates the concept of dis-
tributed authorizations. As shown, the Registrar
can distribute authorizations to a college dean
who dnstnbutes to departmental administrators
and they to the faculty. The dccreasmg width of
the authorization lines indicates functions au-
thorized for one office are passed to the next level.
In fact, the authorization system permits the
Registrar to distribute a function to a college dean
and; at the same time; restrict the dean from any
further distribution of that function.

jiuiz‘is

or date on which the last change was made
Some require date stamps for each change. These
dates are usually associated directly with an item
and are used in interpreting the data.

Other date stamps may be needed as part of audit
trails for selected data elements. The dates should
also be associated With the id’e’iititji 6!’ t}ié §éi§6fx
needed on mqmnes Audit data can be meful in
analyses of uses and can be essential in investi-
gating possible security violations:

Access comrol can be aclueved in a vanety of
ways. Authorization codes, passwords; demo-
graphic queries; personal physical characteristics,
and physical devices all may be used alone or in
Eéﬁﬁiﬁatiéiis? iﬁdiViduai authoﬁzatibns f’o”r ac-

tures of the authorization system at Virginia
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Tech. Authomed access under an appropriate
security systern is assumed for all of the dis-
cussions here. The salient points to remember is
that access must and can be controlled; that ac-
cess can be data valued with respect to the records
and with respect to the person seekmg access.
Finally, access should be available to all who
need inquiry or update capabilities in the per-

formance of their job:

Data Administration can provide critical support
to the distributed access systems. Such an office
is the log1cal unit to monitor periodic backups
and check on.off-site storage of backup copies.
Data Administration is also the office to provide
post audlt data to the data base stewards De-
l§ alsp a reasonable function of an Office of Data
Administration.

Integrated Systems: A Szﬁgle
System

The. unp]ementatlon of a dlstnbuted information
system can be made more cost effective and more
user friendly if the users do not have to be con-
cerned with learning new protocols, new devices,
and cryptic codes and computer instructions:
Simple terminals should provide easy access for
inquiries and sclected updates: Intelligent per-
sona] workstatxons (mxcro computers) should

and local data analyses.

Distributed access implies authorized access to
clearly defined single sources for the same ififor-
mation by all who need it: Distributed access
does not prevent thc physical distribution of the
data bases but does imply shared data bases with
little or no duplication of specific data items. The
physical location and the format of the data may
be transparent to the user.

An individual should not be reqmred to have
multiple devices on hand (or to travel to speclﬁc
locations) to perform a variety of tasks. For ex-
ample: a faculty member should be able to:

7



¢ Determine who is enrolled his class,

®  Search the library for materials for a class,

. Place sclected hbrary books on recall and
!'CSCWC,

o Check on the academic status of her

advisees,

Look at the current budget status of her re-

search graiit,

¢  Enter into the university data base an advis-
ing comment about a student,

®  Se if seats are available in his class,

e Send a document to a colleague in another

state,

¢ Respond to a note from her department
head,

*  Place an order for computer diskettes;

®  Grade a project sent electronically by a stu-
dent,

. Modlfy;sﬁ a simulation in f)téparaiion for a
class,

. Request a summary of last year’s admissions

statxstlcs,
e Obtain a formatted fist of names and ad-
dresses of her Honors advisees;

*  Update the campus directory with his riew
home telephone number,

o TFaﬁs?ef a current class roil for grade proc-
essing,

° ]7);,;;,, ; E:;;; _ i);af)asii;

*  Submit a paper to a professional journal, and

*  Analyze a set of data received from his grad-
uate student.

The faculty should be able to perform ail of the

above in a single session from a single intelligent

of her home. Note that no division of the aBQ\{e
tasks has been made into those which are simple
clectronic mail; data base inquiries;, or data ana-
lyses. A single system will make such distinctions

unnecessary

The faculty member should be able to -perform
these same tasks on a variety of machines and
using any of many communication methods.
Access and output should be device independent.

Implementaiion

Cenam i)’ofii’cies iaciiities and centra.hzed support
cords system. The policies issues are few and
simple. Only systems which require source point
data capture should be selected or developed.
No processing should be required by anyone who
does not add value to the data or who does not
make essential approvals. The university must
establish that electronic records are the official
records and that electronic “signatures” are official
signatures for access and approvals. Stewards of
the data bases havc respons:bﬂmes to sha.re as

more dxﬁicult beuuse more than a stated com-
mitment and mind set are needed. Both central-
ized and departmental resource allocations may
be needed and end user decisions oh expenditures
may be involved.

Summary

Widely distributed access nieed not encourage
misinterpretation of information nor make data
less secuire.

hnplcmematnon of 2 an electromc records system
can be easy but reqmres the establishment of
policies and assumes strong central administrative
support. Institutional commitments to shared
data bases, source point data capture, valie added
processing, destination document production, a



centralized (but distributed) data security system
are essential and must guide the selection and
development of software. Policies and job de-
scriptions must clearly establish that administra-
tive data bases are university resources and not
the private property of individual offices.

All persons who have a need to access data miust
be provided that opportunity. Individuals as-
signed responsibilities for a data base must also
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see that the appropriate data ze made available
as needed. Data must be secured against unau-
thorized inquiry or unauthorized updates. The
central administration mus* provide the commu-
nications system. Departmental level units and
the central administration may share in the allo-
cation of resourccs for equipment and selected
software. Top administrative support for a dis-
tributed récords system is essential to its success.
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Figure 1. Flow of authorizations for distributed access to data from selected administratis

offices.
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Figure 2. Flow of authorizations for distributed access to to student related data.




"Distributed Access to Central Data: The Cons"

- Dr Kathenne P Hall
Registrar and Dean for Curricular Research
Brown University

Berng asked 1o speak about the cons” assocuated with distributed access to unxversity

mformatien has made me feel like the stereotypic bureaucrat, claiming ownership rights to his or
her database and being unwilling to cooperate with others for the common good of the institution.

Actually, within my school, I'm a proponent of shared access to University databases, although the
difficulties we have ercountered in moving that direction often make me fee! more like an apologist

than an advocate:

J II be speakrng Iargely out of my experlence at Browu Unwersrty, and I hope our expenence

won't seem so exceptional as to be unapplicable to other siiuaticns. | do have a sense from talking to
administrators within my home state and within the Ivies, that we are not alone.

7At Brown we oegan plannrng in 1979 for an mtegrated student system contalmng records

trfe, Residential Hte Reglstrar Bursar, I:oans and Funancual Ard When we began the effort I

was an associate dean of the undergraduate college and part of a planning team which_ developed the
outline for the system. The first major portion of the system became operational in November

1983, and as is usually the case, the first year of operation was turbuient. One year iater, |
became Registrar and Dean for Curricular Research. | was offered this job and accepted it in part

because | had made a commitment to make this new system work for us.

When we started the possrbllmes sounded wonderful. There would be no need to prepare and

marl ml.iltiple copies of every transaction to a half dozen different offices, and therefore, less paper
to file. The clearly defined information maintenance respensibility would promote accurate and

timely record keeping and eliminate duplicate records. All these efficiencies would enable staff
reductions in several offices, and we actually planned to offset part of the costs of the system

through these reductions. Best of all, with everyone tapping into same database, all university

office’s would have quick access o the sarne data. We would no longer have the problem of one
office presenting ﬂgures which were substantually different from those presented by another.

has been substantial development of the system in the past three years, and we have mads

significant progress toward some of these ends. But we have discovered many obstacles on the path
toward data sharing.. Some goals still are distant; while others, most notably staff reductions; now

seem absurd. The impact on staff that we have observed is that many jobs have become more

sophisticated, requiring advanced levels and higher salaries than before.

Actually; our SIS now works pretty wall, but because expeetati’o’ns surrounding the system
exceeded the reality, we have problems of frustration, irritatior, disillusionment, and a general

(T}
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bad, desplte the fact that some of our hopes are stil years away People forget that we are better

off than we were seven years ago and grumble that we're so far from where we shoiild be.

How can you keep this from ﬁappening at your mstrtutuon" | would argue t that two thlngs are

essential, and both have to do with prevezating expectations from getting so far ahzad of reality that

disillusionment and negativism set in. First. keep your practical and technicial limitations in mind

when you "sell" your new system internally. Second, in developing the system, you must also
develop an institutional philosophy of information sharing; so that users and prospective users will
understand just what will be available to them and why.

Keepmg your practical and technrcnal llmrtatrons in mrnd means thrnkmg reallstrcally about
the problems of implementation, training; usage; acceptance, and so on. It also means knowing the

overall level of organizational and financial support available to the effort, alinough it can be
difficult for an MIS director, a computer center director, or even a sefior déan; to accurately
gauge how much support will be available, particularly when unexpected difficulties are

encountered. | wish we had given greater attention to the following questions:

(1) Are you Iumrted by avaulabrlrty of hardware software or terminals? Do you really have
the computing power to support a large online system"

, a) One of our fi rst obstacles was llmlted access to termlnals Fifteen offices have update
responsibility for online maintenance of our student system. When we first began to operate it, we

were severely hampered by lack of equipment in many offices. The Registrar's Office had only six
terminals with-which to maintain several hundred items of information on each of 7,500 students.
Several updating offices had no terminals at all, and a few still lack them.

~ The problem here is that offices were expected to purchase the equipment needed to maintain
or query the system out of existing equipment funds: Many offices preferred to buy furniture,

typewriters, or micro computers which were not linked as terminals to the mainframe. To my
knowledge; no carrots or sticks have been used by the administration to induce offices which mrght
be deemed "reluctant partners” to participate. One result is that the Registrar's Office has found it

necessary o take over update responsibility for some offices which have less need for and therefore
less interest in supporting the system.

b) We also ‘suffer from an overworked and unrelrable mainframe; with the result that the

system goes down during working hours several times a week, creating great frustration on the

part of everyone whose work intersects with the system. Even when.it's operating, we often have
unacceptably slow response time. The mainframe problem is so bad that | find myself discouraging

new users because, at the present time, more users simply means slower response. If the clistks
responsible for informatior: maintenance can't perform their tasks, there won't be useftl

information for managers to query.

) Thlrd we have encourtered software lrmrtatnons We do not at the present time have

access limited by data values. The software is availavle -- the University is already using it for
smaller systems, but-we have not yet been able to bring the large student system under it. As a
result, some applications which would be of considerable value to academic departments are noi

34
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few suspeet that bureaucrats like me are just being recalcitrant in not allowrng them access to it.

d) Anothe_r problem is that we strll lack an onhne r'-)port generator Agam the software

exrsts but. we haven't gotten to it yet. Three years ago, when we first began to use our system,
daytime-use was limited to updates and queries of records on individual students. It was not possible

to compile any summary reports during the day. We have improved on this situation with-a FOCUS

extract containing directory information and other basic biographical data. It is available 22 hours

per day and is a great help fo offices like Security and Health Services, which may need to know a -

student's status or-home address at hours when the "real® system-cannot be accessed. The FOCUS

extract is a boon also because it allows scime simple online reporting, such as the number or names

of majors in a particular department, or the number of currently active graduate students, but it

still falls short of expectations. -
_Complex reports and ad hoc requests must be written in Mark IV and mn at nrght but very

few ofﬁces have developed any degree of Mark IV programming capability. This means that some

offices with considerable responsibility for maintaining the information system are unable to get

much back from it in the way of special reports which undermines their commitment to the system.

Most users turn {o the- Registrar's Office or Managerment Information Services for even such basic

requests as mailing labels and lists of majors: . A complicated special request for example a listing

of juniors who have completed fewer than three sciences courses, may sit in my office for menths
before my staff can find the time to write the program. This has proven to be a major annoyance to

administrators at all levels and to faculty committees:

o (2) Another set ot drﬂr'cultres has fo do with tralmng and acceptance on your campus How

are you prepared to deal with the natural inertia which most individuals exhibit when they are
expected (o alter work habits that have been firmly established over a period of years? What is

the existing level of computer literacy on your campus? Are people knowledgeable about the

processes followed in various offices? What training must be provided before users can make sense
of the data available?

a) Training of end users. has been and remains a majer preb!em fer us: We knew from

the %Qinning that we lacked sufficiont resources for staff training, and that remains a problem

even after three years. However, | don't think we appreciated the fact that a distributed access

System requires continuous; ongaing training. We have ten offices which have fewer than twenty

data fields to maintain. In many of these offices, maintenance is performed by a single individual.
When that person quits, Is ill, or on vacation, information isn't maintained. In a couple of offices,

updates are performed so infrequently on such a small number of items that staff forget how to use

the system and need refreshing every semester. In a small offica, the loss of one employee ‘may

mean that the office no longer has any interest in or ability to maintain its items: In some cases,

we've given up oi: smaller offices and the Registrar's Office has assumed responsibility for

maintaining data that it does not generate. This is not an advisable principle. but we've resorted to
it in order to keep the information accurate.

b) Closely relatoo,to the problem ef getttng efﬁees to master new skills and knowledge is the

challenge of getting people to accept the electronic record as "real,” i.e., as the official record of

the University. -People often have their trust firmly associated with their | paper files and are

reluctant to bother with a new method: For some people, the promise of having more information

(Sh
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avallablé through a new system is a strong inducement i leam nsw skills and patterns of work
Many others will fail to see any need for a comglicated new way of doing things and will require
encouragament or prodding to accept the innovation. As a social scientist, | am accustomed to expect

resistance to change, but | nave been surprised at the strength of the resistance to our informztion

system. Establishing the norm that the electronic record is the official Umversity record may help
motivate some of these resistant individuals..

studems in various categories which she shares mth the entire faculty For three years in a row,
the director of an office which maintains some information vital to this report has complained that

the figures were incorrect. The first year, | was unaware that the information wasn't accurate.
For the next two yeart. | sent him a note in_advance of preparing the report asking tha: the

information be updated before the report was run. Each time, the updating wasn't done. the report
was prepared, he complained that the numbers were wrong, and ! replied that the Studerit
Information System is the official record from which reports for the Dean, the federal government,

and others will be generated. Now, after three years, this office is beginning to maintain the
information in the system._i noted earlier that we saem to lack incentives for prompting reluctant

partrers to participate.. It does seem odd to me that it should fall to the Registrar to pressure other

offices to maintain their records, but in the absenice of any other pressure point, this is what has
happened.

c) | have been surpnsed at how long it is taklng for Some very fundamental Ievels of

awareness fo develop throughout the University community. For example, | am often questioned as

to why an enroliment count produced by my office doesn't match one prepared a day or two before. |
still have to explain several times a month that; since the system changes minute by minute

through "live” updates; a report run on Tuesday won't produce exactly the same result as the same
report run the next day. Many faculty and administrators still seemed geared 1o the results

produced by massive batch updates at certain points in the semester. To them, things "seemed more

stable" in the old days. Of courss, they were stable only bacauss they were out of date.

Ona more sophlstlcated level we are ﬁnding that it tak S a very Iong time for peOple ina

rénge of offices to become familiar with the data fields and how they might be useful to them in
their work: _Even when documentation s available, many users do rot consuilt it frequently and

become confused about the content of fields with similar names. For example, my office maintains
an expected date of completion for every degree candidate and also a flag to Kentify probable.

graduates for the next :-ommencement. Users outside the Registrar's Office perceive these fields as
interchangeable, though thev in fact contain slightly different information. Unfortunately, other

offices have used the fields incorrectly and gotten incomplete or inaccurate reports. Problems of

this nature are very widespread and 2re not abating. Again, due to staif turnover and the gradual
growth in use of the system by a variety of offices; it appears that continual training and refreshing

on the content of the database will be necessary.

) ln devaloping adistribuled access system you must also begin to develop = institutional
phllosophy of information sharing. At Brown, we started, as most institutions do, by simply -

considering which administrators, or which administrative offices, should have authority to view
each field in the database. That is an esseniial first step; but if you stop there, you will quickly
run Into difficulty, because once your system is "online,” requests for information proliferate
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rapidly. Almost immeciiately, we began o receive requests from faculty and departmental offices

which had not been included in the initial definitions of authority to view:

How should you go about developing an institutional philosophy? 1 will siiggest things which |

hope we-will begin to do early next year. One is to assess what the general atmosphere is within
your institution regarding "openness" of information. Obviously, you should know your legal
requiremants, but even what is legally accessible is subject to wide variations in interpretation:
Does your user community understand that the Family Educational Rights and Privacy Act requires
that student informatior: *-2 released internally only on 2 need-to-know hasis? If it does, dc you

have shared understarding about what constitutes a need-to-know?

. For example, i faculty want oniine viewing of transcript information in order to look at a
student's entire record before writiiig a letter of recommendation, is that a legitimate

need-to-know? At Brown; we say it isn'.

____ Does your development office have a need-to-know the educational background and

occupational status of curent students in order to identify development prospects and tailor
fundraising approaches to particular individuals? Many campuses would say yes, but at least one

University Counsel has determined that suci: access is riot warranted.

___Whatif a faculty commiittee wants a report on facuity salaries by depariment? If you are a

state university where salaries are a matter of public record; this may not sound like an

unreasonable request. But at my school, salaries are highly confidenial. Such a request would be

considered outrageous; and provisicn of salary data, even in summary form; would constitite a
major security breach.

How.will you respond wher the Psychology Department wants a downloaded file of SAT scorés;

high school rank in class, and subsequant courses and grades achieved by students in order to
evaluate variou: predictors of college success? Would you want to take steps fo safeguard the

security of the downloacad file? Would you place a time limit on its availability and insist that the
file be erased at a certain point?

. What about the faculty commitiee studying fraternities which wants grades and disciplinary
sanctions on members of certain frats downloaded to a file 5o that a member can analyze it? Would

you not deliver the information unless you could encrypt the names and id numbers of the students
involved?

___Would you release to an individual faculty member a historical report of enroliments in his

deparment over past decade? What if he alsn wants enrollment data for other departments related
to, or perhaps in competition with, his own?

 What if Admissions, Development, Athletics, anid several academic departments all wan

online access to student grades in order to "keep track of* students of particular interest to them?

__And what if a self-appointed faciilty commitiee desires course enroliments by the racial .

background of students in order to determine whether some departments appear to be "inhospitable”

to minorities?
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All of these questrcns came up at Brcwn or elsewhere before the rnstrtutron was prepared to
respond. | stiggest that you begin to develop your institutional philosophy by creating a data

administration cormittee representing several different offices, including your University
Counsel, and posing it with a series of "what if" questions stich as the above.

A second important step in developrng an institutional phrlosophy is to begtn to rdentrfy where

within | your institution inconsistent definitions of the same or similar concepts are being used.

This is a phenomenon which | call the Ivory Tower of Babel. For example; at my institiition the
Provost and the Dean of the College have slightly different ways of assigning departments and

programs to.the categories of science, social science, and humanities. Naitiier system agrees with

the federal govemnment's HEGIS reporting requirements. The Registrar's Office used to have yet

another system, aithough now we use one of the above three definitions, depending on where the

report is going. Do not delude yourself that an online system will somehow
automatically serve to reduce this problem! In fact; the more computirig poWer you haive,

the more possible it becomes fc: every officer to say, "I want it my way." One of my fondest hopes

for this integrated, distributed system was that it would diminish the Tower of Babel problem on

our campus I now see that the problem is an organizational issue having nothing at all to do with

In summary, develcping a drstributed access information system can be dlsrlusremng when it

proceeds far more slowly than initially expected and when ditferent offices vary widely in their

commitment to it. Most of the difficulties we've experienced at Brown are resource problems; such

as not enough money for equipment, software, and training, and | inadequate mainframe capabiiities:

it is tempting to blame senior administration for a lack of commitment to the project, but the

setting of budgetary priorities is highly infiuenced by a faculty-student-administration committee

which has seldom found administrative computing to be a central issue: It has been difficult to

predict from yeer-to-year What resources will be a\rallable Over and over again the real needs of

initial level.

Despita these difficulties; we are making gradual T unevem pmqress toward distributed

access 10 information within our institution. It is taking much longer than expected, it will not lead

to staff reductions, and it has so far %ad little impact on the information going to senior

management. It has given middle and lower levels of management access to more complete and more

accurate data, if they are wilii»3 to make the investment in time and training needed fo exploit the

system's potential. Managment Information Services, the Registrar's Office, and the undergraduate
Dean's Office have found many advartages to the system. We hava tried to uise example, persuasion,
and what direct pressure s available to us to motivate others along the way, but the benefits for

many are as yet unrealized.
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PROFESSIONAL

PRESENTATIONS

The CAUSESG theme.:"'rhe Impact of Converglng Iﬁfdiﬁiﬁ(m
Technoloileo " was addressed through forty-nine professional presen -

tations in seven subject uac}tg ‘as well as through seven Current Issues
Sessions; less formal sessions on topics of Special interest. The papers
on which the prolessional presentations were based, and summaries of

the Current Issues Sessions, are included in the following pages.
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CURRENT ISSUES SESSIONS

Seven scheduled 'sessions provided informal opportuaities for con-

ferees to meet and exchange ideas on topics of special interest or
concern, selected from requests received by the CAUSE staff prior to
the conference.

ﬁRTIFICIAt mTEI;LIGENCE END-USER] DISTRIBUTED COMPUTING
Moderator: ‘1homas R. Mason Moderator: Ken Blythe -
MIRA Incorporated Pennsylvania State University
Minnesota; and _
David Maﬂnering goggTH-GENERATION BOFTWARE
University of Kansas Moderator: Marshall Drummond
Eastern Washington UnlverSity
CHIEF INFORMATION OFFICERS INFORHATIGN CENTERS
Moderator: Joseph Catrambone - Moderator: Judith biMarco
Loyola University of Chleago University of Texas
Medical Branch
THE ELECTRONIC . CAMPUS LIBRARY Ag'rqm'non
Moderator: Reid Christenberry Moderator: Jim-May
University of Georgia California State University/
Chico
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Current Issues SQBSion on Artificial intelligunca/Expnrt Systeis
77&8U§E§E,Eqnﬁén§hc§
Monterrey, Cal ifornia
December 12; 1986

77777777 - Moderators:
Thomas R. Mason MIRA Incorporated, M1nneapolis
o - -and -
David Mannerinq, Sys ms Analyst, Col lege of Liberal Arts, UniverBIty of Kéﬁséé

Tha diffgrences batnean thaory-diractad research in. artificial intelliganca and

product—di rected research utilizing knowledge bases and expertise to program

artificial intelligence subsystems focused on particular kinds of problems were

cited by Mason in opening the discussion sascion. Mason noted that Schank and
Childers argue that expert or knowledge—-besed systems "are producti designed to

respund to demands from particular industries and are not & test of anyona's

theory of human cognitive processes:" (The Cognitive Computer: On_Language,

Learning, and Artificial _Intelligence, . 1981 _p+.33.)_ _Meinly working on the

applied side of computer and information technologies in higher education,

CAUSE merhers are most immediate!y concernsd with specific applications of Al

to salwe particular groblems in higher education administration.

Ménnering,described his work with development of an_ ezpart syatem used in the

College of Liberal Arts at the liniversity of Kanses to evaluate student records

for_fulfiliment of degree program requirements.  Apniying the expertise on

degres award conditions in the dean's office to the stutus of studant progress,

the expert systsm scans students' records to identify those with potential

problems that should be celled in for a counsel ing conference to insure timely
dagraa cempletron.

comparu current_ axpendituce pettenns uith budgetsdrallocations of funds; to

improve investment strategies to produce higher sndowment yields; and to

integrate diverse herd data with counseling judgments for improved assessment

of sducationel outcomss. One participant expressed doubt that high—cost expert

systems are sble to produce any better resulte than common sense using |imitsed

information. - Until much more progress is made on_the use of_computers as

model 8-of the brain to improve our_ theoretical understanding of how human

intelligence works; expert systems mainly are methods of managing and

integrating larger_and more diverse kinds of date for translation into bettar

- TRH 2/13/87

information and understanding.



SPECIAL MEETING
FRIDAY, DECEMBER 12, 1986

CAUSE NATIONAL CONFERENCE - MONTEREY, CALIFORNIA

- Presiding:
. Joseph A. Catrambone
V.P.; Information Systems
Loyola University of Chicago

SUMMARY  OF MEETING

Currént Issues Session - Chief Information Officers

The session, attended by 49 conferces, was chaired by Joseph
A, Catrambone. Discussion centered on the national trend in

higher education to establish a senior level position for Chief
Information Officers. Almost every issue of The Chronicle of
Higher Education contains an_invitation for an application or
nomination -for a Chief Information Officer at one of the colleges
or universities. _Over the past three. years, about 35 positions
have been established identifying CIO positions with the tittle

Systems, Information Technology, and/or Computing: In fact,
these designated titles were the initial criterion used to invite
participants to the first annual meeting of CIO's held ir Chicago
in September 1986, which established a CAUSE and EDUCOM constituent

group for Chief Information Officers in higher education.

The purpose for establishing a CIO constituent group was to

provide a forum for sharing experiences in understanding, utilizing

and managing the ever increasing advancements in information

technology in supporting the missions of our institutions.
The agenda for the first annual CIO meeting in Ghicago focused
on organizational issues; institutional policies, strategic

planning and telecommunication and networking issues. _The various
functions and responsibilities of CIO's were identified and
discussed. The audience also participated by briefly describing

the current and future organizational climate for the CIO function
at their respective institutions:

The next CIO meeting of the CIO constituent group will again
be held in_Chicago (April 29-30, 1987) and again chaired_ by
Mr. Catrambone and hosted by Loyola University of Chicago.
Details of the next meeting will be sent to you by the CAUSE
National Office.
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CURRENT ISSUES SESSION SUMMARY

The Electronic Campus
- Reid Christenberry
University of Georgia

Approximately fifty conference participants convened in this session to discuss the
many issues facing college and university administrators in the successful =
implementation of the "electronic campus.” Most of the institutions re epresented were in
the planning or implementation stages of laying down campus-wide networks—rorie

had a network running smoothly as yet.

Topics discussed by the group included: (1) the definition of the components of an
electronic campus; (2) the motivating factors for implementing electronic document,
voice and video distribution, and archival systems; (3) assessment of the current .
technological state of the art; (4) the appropriateness of the electronic campus to higher

education operation and management; and (5) how various institutions are managing the

implementation of, and assigning responsibilities related to, the electronic and campus
environments.

43



CAUSESS CURRENT ISSUES SESSIONS

END-USER/DISTRIBUTED COMPUTING

End-user/Distributed Computing is-a popular topic, judging by the tumout at this Current lssues Session.

Session moderator Ken Blythe of Pann State University opened with the proposition that end-user

computing does not happen automatically. There must be a conscious effort to put the policy, procedures,
training, and security mechanisms in piace o encourage it to happen. He then asked if it was cost
effective: A number of individuals confirmed that it was becatise it made end-user offices more effective.
They did not have to wait on central compiting priorities in order to achieve the benefits of computing.
While it was not possible to provide quantitative or financial measures of this benefit, several attendees
felt that end-user computing was differentiating (i.e. institutions that did it would be more successful that

those that did not).
Whatis end-usar compuing? The attendaes at tis session held different views. of end-ser computing.

Some saw it as decentralized computing. In fact, one school had decentralized the central administrative

computing organization and replaced it by several departmental centers. Others saw end-user computing
as decentralized planning, development, implementation, and use of computers.- These institutions
decentralized systems development while maintaining a centralized data base. The remainder saw
end-user computing as encouragement and support of end-users in the.use of data for operational and
strategic purposes. All agreed that end-user computing changed the role of central computing. The central

computing organization seemed to become more responsive through the process.

Ercuser compuing s ereses e imprtance o Data AdinStaton.Dacensalig th conke o

computing somewhat, increases the need fo control data: As end-users become more knowledgeable in
data processing activities, they become more responsible for thoss activities. Data Administrationis -
necessary to.insure that end-users are only able to see data that they are authorized to ses. End-users,
on the other hand; have to become more concerned that their activities are in concert with the overall
goals of the institution. There is a danger that end-user computing will lead to sub-optimal solutions in
end-user offices with diminished support of institution-wide objectives. Some of the attendees maintained

thatt end-users do not care about the overall goals of the institution as long as they meet their individual
goals.

Finally,some attendees were concarned about the impact of end-user hardware (i. &. microcomputer,

minicomputer) solutions on the capacity and stancardization of central services. Who should determine
what comptiters or terminals end-users should use? How do you plan for the workload that will result -
from the groundswell or work that will come from end-user offices? An hour is not sufficient to cover the

diversity of interest generated by the end-useridistributed computing topic. It is an emerging isstie that
should be followed in future CAUSE conferences.

i
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CURRENT ISSUES SESSION
FOURTH=GENERATION SOFTWARE

SESS1ON f)ﬁééiiﬁi()ﬁ

- The session was convened on Frlday,:December 12, 1986 by
Dr. Marshall Drummond of Eastern Washington Un1ver51ty There
were seventeen persons in attendance, with representatives from

Yale University, University of Connecticit, Brown University,

Jackson- State University; Xavier Uﬁlvérélty, Cleveland State
University, Imperial College {London),,and _a Canadian univer-

sity. _The _session began with a review of the recent "Survey of

Current and Future Uses of Software Technology" study which was
conducted by Dr. Drummond. The participants were polled for
what information they would most like to exchange, -and it was
decided that the most useful format would be for each represen-—
tative to describe current Fourth-Generation_ projects and plans

at_ théij, ihétit&tidﬁ, _After each participant. fnrnxshed th

tions and answers.:

SPECIFIC ISSUES

- ~fIssues dlscussed by partlclpants inctuded the use of

FDCUS _NOMAD, PC-FOCUS, MARK IV and ORACLE for end- user comput-—

ing . (reports,,screens,:élﬁﬁie applications); FOCUS, CICS UFO,

Software Factory products as replacements for COBOL - Ee-
celerator, PC-DRAW, SC-DRAW, and Pro-Kit fbt;é?Stéﬁé;éﬁd ap-
plicatibﬁé de31gn A 11ve1y d1§tﬁ§§16ﬁ .ensued about the prob-

The session - concluded with a dlscu551on about plans for
the use of decentralized databases with wide-area network ac-—
cess coupled with SQL "Star" type- products. The participants
give indications of their future plans and. directions regarding
database and Fourth-Generatin product usage.:




Current Issues Session

INFORMATION CENTERS

University of Texas Medical Brarich

The number of information centers has grown dramatically since 1976 when IBM
Canada formed the first one. Ten years later, what have we discovered about infor-

mation centers? Can they (and do they) accomplish their mission? Who does the IC
really serve? Do information centers meet users' expectz dons? What about those of the

DP staff? What new challenges do DP profzssionals fice once an IC is implemented,
and what rewards can be reaped?

In this session, most attendees were in the early stages of development of information
centers and were struggling with initial issues of financial support and staffing, and
questions as to the mission of the IC. Representatives of several larger, well-estab-

lished ICs at the University of New Mexico, Boston College, and Michigan functioned

as resources at the session and answered questions for those just getting started.

Vo
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California State University/Chico

Approximately 20 representatives of a variety of institutions met to explore library automation
questions. Initial discussion revealed a wide variety of organizaiional arrangements for library

automation. The majority of facilities place automation under the control of the library, although
in community colleges, learning centers which include libraries are.often headed by media-type
personnel. Several libraries have high-level-administrators with advanced degrees in both iibrary
science ard computer science. In some institutions no faculy or other academic representatives
are involved in library planning; in others there has been a definite shift of library responsibility

from administrative to academic personinel. Library planning frequently involved representatives

The group noted problems in the increasing creation of vice presidents for information systems
and services: libraries fear "information czars” because this kind of move is perceived as a -

demotion for the library, a territoriality prablem which is qite common, not unique to libraries.

Another area of concern was recognition of the need for reevaluation of personnel in the ~
automated library. An example of the different focuses of the two disciplines is that technical
peop!a ted to concantrate on intemal automation, while librarians are often more concerned with
linkages with other libraries and national resources and standards. New functions require people
who understand both libraries and the technology. Problems can arise when librarians without any
technical training or education are put in charge of automation projects—information analysts

who are not librarians have appeared in some universities (Harvard BusinessSchool, for
example).

Session participants recognized other areas of concern: the competition between computing and
libraries for resources; the high cost of on-line services; the requirement that library computer - .
systems need to be an integral part of campus systems to ensure public access; the question of

of charge-back of library resources, particularly since, in most cases, thera is no charge for
raditional library resources but charges have been exanted for access to computerized

information services; particularly when they are external to the university.



Track i

Papers in thls track addrm the pollcy and orgamntional issues associated with the

convergence of voice and data communications, computing, and video technologies in

higher education— effective leadership and managemert of both academic and adminis-

trative computing resources, support for micro labs, computer-based instructior,

networks, video instruction, management policies and concerns essential to main-

taining basic control, security, integrity, and compatability of data in higher
education.

- Carole B an;»u' ~ Paul Ploarde Phyllis Skoliys

Bentlsy College Northcrn Kentucky University
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Linda H. Fleit

EDUTECH International

.. .120 Mountain Avenue

Bloomfield, Connecticut 06002

The bitter aftertaste that many senior administrators
now have is not going to go away easily. _As technology

begins to settle down a bit on campus (and as we begin
to think about the next steps); this bitterness remains

as one of the aftermaths of the technological whirl-

wind, a direct result of the institution's computer _

people (and the vendors) having oversold the benefits

This talk will discuss what happened;

of technology. -

why it happened, why it was inevitable; and what we can
do about it now to prevent it all from negatively

affecting the future.
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I had occasion to speak with several college presidents

ﬁhié past summer for a survey I was conducting on the uses of

information technology in higher education, and I heard a few -

things that surprised me, at least, at first. A president of a

large college in the Midwest, for instance, in response to a

question about what his institution was_planning in_computing

for this coming year, said, "We are planning nothing at all.. ﬁé

have put a moratorium on expenditures for information technology
of all kinds for this academic year." Now this man runs a.

school that has invested heavily in computers over the last few

years, both on the academic and administrative sides, and has

prided himself in being foresighted and innovative, so it.

surprised me that, rather suddenly, he would want to put on the

brakes in this important area, and possibly threaten the

progress he's been able to make in a relatively short time. His
response:

What srogress? Yes, our campus la filled with

equipment. Our computing budget has doubled in the
last four years.. _oOur administrators talk of integrated

data bases and decision-support systems and our faculty

talk of computer-managed instruction and networking.

But our enrollments continue to decline by 4 percent a

year. Our capital campaign is struggling tc meet its

goals. Our retention rate is the same as ever: lower
than-any of us wants it to be. We have so many tenured
faculty there is no room for the younger faculty to

move up. _And six months ago, we accidentally overspent

the financial aid budget by a million dollars. I could
go_on, but you get the idea. Somebody, somewhere,

promised me that cbﬁputéré,ihdwtééhﬁ616§y”ﬁohid;ygkg,m§

institution more productive, easier to_manage, and more

sophisticated educationally. None of these things has

happened; so why continue this enormous investmént?";
_An overreaction, perhaps. But ii;ga?é fie cause to think

abéﬁt”tﬁiﬁﬁéwfrgm,thig;particular;péint;bfﬁiiéﬁi,ffaﬁ,fﬁié new

attitude of reassessment, and to begin to understand that

perhaps computer people and non-computer people measure progress

in very aifferent ways. While those of us who are computer

people would hotly argue that technological advances have been
truly revolutionary over the last few years, I wonder how many_
nbﬁ:ééﬁﬁﬁtéf,é&ﬁﬁﬁéﬁfaculty7agd:gdministratbré;WGEId;§§§§§W§§§g

us. -Or would they be more likely to agree with our beleaguered

president. that, despite the expense, campus computing today is

still characterized by slow development and large backlogs,

decentralized data, hard-to-use applications, non-networked

hardware, inexpert staff, and discontented users? The fact of

the matter is that although higher education has spent literally

billions of dollars on technology in recent years, many

institutions are still waiting for the revolution to happen:

il
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_____Thinking back on how all of this came to be, I began to

recollect some of thé;;hingiwthit;ﬁé,éﬁéaiﬁiéiyfggggfwaréfgbiﬁg

to happen by now-and the expectations that we not only held

ourselves, but also fostered in the minds of others. For
example:

Does_anyone remember the phrase "The Paperless Office?"

Talk about a bandwagon! So many conference presentations, so

many Eonferencg§;tnemBGIVGB;,Eb;ﬁiﬁ?:véﬁdbf,ﬁrochures;,and B8O

many internal memos were created on this subject that it's safe

to say that the paperless office concept probably generated more

paper than any other technological concept in history! Many

people bought into this idea, spent zillions of dollars on

hardware, software and tra ining in. Qnticipatipn of enormous

bénétiti;iﬁd”éﬁit,savingi;,yet,accprding;;b the American

Association of Purchasing Agents, more filing cabinets were

purchased this past year than ever before. No _one really speaks

much of the paperless office anymore; nor of its cousin concepts

such as automated calendaring.

, ﬁéfé?é,aabiﬁér,dﬁéé,ﬁééféfftéﬁ&iig;iiﬁié idea comes in

various disguises, such as "do it yourself" or "the programmer-

less environment" or “end-user computing," and is still very.

popular today. _Great expectations for users to be freed from

the tyranny of the central computing: facility. The end user

finally acquiring his or her own instrument for automation,

happily computing away in blissful isolation:.  Now my idea of

user-friendly is a something that requires a manual less than 5

pages long, completely written in English, ..nd has at least 25

things to try "before you call your serviceman." In other

words, Eéﬁéthiﬁﬁ:éiiﬁﬁgif;1§§§7compliCZtéd,thiﬁ:ﬁiﬂﬁi§f§§§ﬁéﬁff
oven. In fact, user-friendly computing does not exist yet, not

gy &iiaﬁé shot, and yet we continue to promote the concept as if
t daid.

__And perhaps no greater expectations have been raised than

iﬁ the area of instructional computing. Students without

teachers, students without classrooms, students without books,

and everything done electronically, -have been part _of our .

prediction repertoire for at 1§§§tﬁ26,YEif§;,,éontras:;that,ﬁiih

the study just done at Dartmouth on the effect of technology.on

the process of education: "Faculty and students feel generally

positive about- the effect of [computers], but there is no- -
avidénCé,téﬁaiti:t§§§:§§g:gmgunt;ot;learning,hié;iﬁcréiié&,iﬂ,

covrses using the computers." 1In other words, the traditional, .

non=computerized classroom may be 1u§t;i§;§f£§étiﬁé,for,iearning

as_the use of modern technology. The Dartmouth study is only

one excmple of dozens of studies that have been done in the last
few years, all reaching the same general conclusions.
There are many other examples I could give; such things as

iéiéCbﬁféréneiﬁg; which is a perfect example of a solution in
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search of a problem; as is home information retrieval services:
or the educational uses of television in the classroom; or
summer computer camps. All too exaggerated, all too
enthusiastically promoted, and all big disappointments.
Unfortunately, while we have been parties to creating

unrealistic expectations; I'm afraid that we have contributed
greatly to computer people having a reputation of being
unreliable, untrustworthy, usually over budget and behind.

schedule, and at times, capable of inflicting great harm to _
others at the institution. Dennis Berry of the University of

Colorado gave a great talk at CAUSE a couple of years ago -

called, "Computer Services: Is This a Contradiction in Terms?"

It was then and still is now, and the whole thing has left the

important people on many of our campuses feeling disillusioned
and wary.

- --What happened? Wwell, it's quite 3imple, really. Most of
us_gitting in this room are, or have been, the technulogy -
enthusiasts. Because we had a vision, and because that vision
so often ran up -against limited resources, institutional

bureaucracy, and just plain stubborn resistance, we had to

become the "sellers," if you will, of -the vision: _We had to be

proactive; we had to be the urgers and the justifiers. And to

do this, we had to believe, and to get others to believe, the

Seven Great Myths of Conputing. _Amazingly, we are only now

coming to understand that these are in fact myths, and not

realities.

Myth-#1: The Benefits Of Technology Gan Be Quantified And The
Results Of Computerization Can Be Measured. -Belief in this myth

is just about a requirement in environments where resources are
limited; and it has led us to doing things 1like cost-benefit

analyses, ;egugn-bnfinvéstﬁéﬁt:céléﬁiitiaﬁé;,cggt:reductién and

avoidance plans, and other similar, equally futile, pursuits.

Remember the one about justifying the cost of a new

administrative system by reducing clerical staff? -Does anyone

know- of a place in which that actually happened? The real truth

is that the benefits of automation in an educational environment
are very often intangible, abstract, and immeasurable. That

doesn't mean they're not thiere, only: that we cannot apply

conventional yardsticks to figure out if the expenditures have
been worth it.
Myth_#2: We Can Get All The Pugs Out, or, from the fairy tale by
the same name, Software Can Be Perfect. This myth is so
pervasive that even today, the Pressident of the United States,

in promoting the Strategic Defense Initiative, the largest and

potentially most important software development project in

history, is laboring under the assumption that we can actually

depend on the programming that will be done for it to protect

human life from nuclear weapons. Regardless of how you feel
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about this politically, I don't believe there is a really
knowledgeable person in the world who can assert that this _
software will werk. I wonder if deep down inside, President

Reagan was thinking of this as a fantasy movie rather than a -

reality when he dubbed the project "Star Wars". The reality is

that contrary to what the great majority of professional

brogrammers would like to believe - and would like the rest of

the world to relieve - prbgraﬁﬁiﬁg,iéWétiii”ag:inexact, arcane,

basically unmanageable process, fraught with guesswork,

unforeseen delays and a great deal of wishful thinking.

Myth #3: We Know And Understand What Other People Do For A
Living. This myth is fairly widespread, but_nowhere more

prevalent than in the area”og;decisighféﬁpﬁéft,systems; I'm

sure you all know the Three Universal Lies: the Pirst is that
the check is in the mail, the second is I swear the light was

green, officer, and the third is I'm going to design a decision

support system for you. Here we assume we understand bow a__
person actually makes a déciéiéﬁ;,whagiipfgrmatiéﬁwiﬁ,iﬁﬁéff&nt

in_that process, and how to deliver the information to the
decision-maker. These are questions that behavioral o
psychologists have been struggling with for decades, and yet
somehow, many of us feel that just by using a computer in the

pxbcéééi,Wé!Il,gaigg;tpg;problém,,;Hany;,many”iﬁggrmatibn
systems projects have been undertaken with the promise of

providing decision support to the president and other

2dministrators at the institution, and many, many of these are

still struggling mightily to do just that.
Myth #4: PAll We Have To Do Is ....m I call this one the _

seductiveness of simplicity. -If only it were that easy! For us

to believe that anything about technology is easy is to - ignore
the great unknowns, ignore all of the inherent risks and the

hidden costs, and pretend that we can plan away the surprises.

All we have to do is hook up the PC's in the Registrar's office

Eaﬁimlpcal,Eréa;ﬁétiéfkﬁandfhgfil be able to produce his own

transcripts. All we have to do is talk to the people at DEC and
have them lend us a disk drive and we'll be all set. All we -

have to do is hire every senior systems programmer on the east

coast and we can get MVS- installed by February. But it's never

thétﬁﬁiﬁﬁié;”,Wg;undérﬁétiﬁitéawwWéwﬁﬁaerbgdgétj We fail to

foresee all of the problems. And we fail to appreciate all of

the risks.
Myth #5: There Are Standards To Follow. Now the person in this

picture is ordinarily not a- cranky -person. . But he was under the

impression that he could actually depend on his computer system

to not blow up in his face. We all want very badly to believe

there are s;;ndards,tb;rélléﬁg,iﬁawthg;;abary time we go to do .

something, we're not pioneering and blazing new trails. But for
a lot of the really important things we do; it's just not true.

A corollary myth is that we can learn from the mistakes of

=3 =
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others. Actually, we can learn, sometimes, but only if we know

what was the same and what was _different about the situation
we're trying to-learn from._ Can_East Mt. Olympus College, with
an enrollment of 1;800 and a computing budget of $736,000 a ,
year; really learn anything substantive from Carnegie Mellon or

Dartmouth or Brown? Are there any role models?

Myth §#6: Solving The Technical Problem Means Solving The.
Problem. In other words, we can pretty much ignore human =
psychology, and put the technology before the people. This myth

alone has led to more disasters than any of the others -
combined. _We_ ignore human psychology every time we design a
training program that puts vice presidents in with clerical

people, every time we program an online error message to say .

"SDF32: INPUT NOT CONFORMING. REINPUT. ERROR WRITING DISK BIOCK

147," every time we think we can replace the unspoken human
interaction that takes place at a business meeting with a video
teleconference; and every time we expect an administrator to do
work at a terminal that he or she thinks is better done by a

secretary.

Myth #7: The Workload Of Our Computer Center Will Be
Significantly Reduced With X Technology: Replace "X" with

almost anything: a data base management system, users having
microcomputers, you name it. Actually, this is really a hope
more than a myth, but I include it here, because it's been
around 8o long, and is so persistent, sort of like a flu virus.
If anything, of course,; the effect of new technology has been
quite the opposite.

- - . We all bought into these myths, more or less. - And since we
were the committed,; we were the enthusiasts for technology, we,
wittingly or otherwise, sold them to others. 1In fact, it was
inevitable that it happen this way. A counterbalance to the
newness of it all was required, a- period of salesmanship was
needed; and a persuasive posture had to be taken. But the —_—
unfortunate result is that many people on are campuses are left
withf;his,1ingerin§;Eftértaétéifréﬁqiﬁé,ff6ﬁm§§fgi§§§7digtxust
in some cases to mild skepticism in others, but on the whole, a
great deal of wariness which could, in fact, threaten the real
progress our institutions need to be making.

. -The real question is what to do now. Whether we accept the
inevitability of our situation or not, we still have to cope
with it, and we need to know how- to dispel -the doubts. _ _
Confidence in technology has to be restored. _None_of the old

ways are really needed anymore. We don't have to exaggerata
anymore, and we don't have to put up with others (like vendors,
for instance) doing it either.

.___ The first thing we have to do is to. introduce some reality
into the so-called revolution by renouncing the Seven Great

-5 =
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Myths. We need to educate the people on our campuses about the

intangible, but fully worthwhile, benefits of technology. about
the bugs in the software we write as well as the software we
§gygf;ﬁe;naed;tb,§§k,théﬁﬁtéﬁﬁé;ﬁigiént;gpogt obtaining computer
support in making important decisions, and we need to explain
that none of this is easy. We have to tell them about the risks

and be realistic about the rewards.
. -Second, we have to distinguish between what is genuinely
ravolutionary and what is not. There are certainly enough
things about computing on our campuses which are truly

revolutionary in and of themsclves, so as not to have to

continue to exaggerate the benefits of every aspect. For on

thing, the téChﬁblégy,i§§§;§:ig;fgle;revplutibﬁirY;;,Jﬁét:; _
looking at it from the aspect of the breakthroughs  that each of

the hardware generations have represented,; the genius and

creativity that have gone_into such things as the Apple

Macintosh and the Kurzweil reading machine, the graphics that

are possible today, and all the rest of it, there is much to be

amazed by.

.. .The costs too, have gone through a truly revoluticnary
decline, although here again, it's very important to distinguish

between the price/performance ratio and the: total cost of campus

computiny. While the former has declined, the latter has risen
drapatically.

_____The ubiquity of the microcomputer has brought about its own

revolution of sorts. The numbers of people who have had

exposure to computing compared with five years ago is

staggering. This is especially true for students, where the

number of entering freshmen who report having  had- a computer

experience of some kind in high schovl is virtually making the.

need for computer literacy programs at the college level quickly
vanish.

__The third thing we have to do is to agree on the goals (and

the measurement and the terminology) that we're going to_use_for

campus computing. One of the biggest problems we face is that
computer: people and non-corputer people tend to define things

differently. _In reaching an agreement, we _have to focus on the

institution itself, and to use technology to support its goals,
not the goals of the computer center. No more technology for .

its own sake; we need to agree on what we mean by terms such as

"increased préductiﬁityg:éga,ﬁmore,gf;ective,léirﬁiﬁq,?” We need
to move away from the world

continue to believe that end users don't know what they want,

in which the computer people

but they want it yesterday, and- in which the users contend that
the. computer people are more interested in exploiting the latest
tecl.nology than in solving the users' problems. We need to
agree on what we mean by the "worth" of a technological
advancement.
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. We need to have our campus decision-makers understand that
the student information system that has taken two and a half

years to install will, in fact, eve'i“ually produce the -

information they are looking for, but that it has to work on the

day-to-day operational level in the registrar's office first.

The foundation has to be built before the information they are

looking for reaches a more strategic, and less routine, level.

_____And we have to get people like our unhappy president
believing once again that technology really can contribute to

the mission-of his institution; and not just make it a more
expensive place to run.

. _Last, but perhaps most important of all, we need to treat

technological innovation differently than we have in the past.

I'1l give you an example of a good opportunity we have before us

right now to do it all differently and to really do it right:

10 : on languages
(or 4GL's, as they are known) and their role in end-user
computing.

Let's take a look for a moment at fourth generat

_____End user computing is one of those motherhood and apple pie

phrases that we all know is good, but when it comes to defining

what it is or how we get there, we don't have a _real uniformity

of opinion. But let's say for the moment that end user

computing is a way for non-techrnical people to be able to use

campus computing power to acquire and manipulate information to

achieve some results. If we go with that definition, then it

looks as if the concept of a fourth-generation language may be
just the ticket. It allows us to describe what it is we want
from the computer, as opposed to the earlier-generation, . _

procedural languages that forced us to specify, in agonizing

detail, how to get what we wanted. 3o thc €curth generation is

non-procedural, more_English-language-like, may even be

__ Now it goes without saying that 4GL's are not cheap, and

it's not something we can just sneak in under the desk. .80 we

need to get budget approval, and if we were to go about this in

the usual fashion, we might be inclined to say something like

"having a 4th generation language will reduce. the programming -

backlog in the computer center because end users will be able to

do-their own reports.” Or, "having a 4th generation language

will give end users greater control over their own data; and

will let them do interesting thingr they can't do now." oOr, .

(this is cne of my favorites) "havi.g a 4th generation_language

is 'the wave of the future' and if we don't get one, we will

have only dinosaur computer programs, running in a dinosaur

computer center." The implication is, of course, if you don't

stay on the leading edge, you will fall so hopelessly behind
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that you will eventually go the way of the pterodactyl. So we
use: these and other favorite phrases to get the budget_approval ;
we bring in a 4th generzation language, and what happens?

. The firet thing ﬁé;ﬁﬁiiéé”ié,ﬁﬁiéﬁ§ﬁ§:§§§§iiiﬁiﬁé;Sackibé

in the computer center does, indeed, get shorter. That's - _
because we take this backlog and sort it into department order,
and transfer it out to the departments, thereby-creating _
department backlogs:. So now the people in the Registrar's
Office; who, as we all know, have lots of free time on their
hands; can start writing their own programs.

__ _Oh wait - did I say "programs?" You're not really supposed

to say that when referring to the collection of 4GL instructions

that is put together to rum a report or whatever; too

reminiscent of COBOL or PL/1l. But, in fact, that is the very.

next thing we discover! These sets of instructions are really

programs in disqguise, and to create them; one needs some skill

in logic, and attention to detail, and debugging, and a whole

lot of other things that suggest they may really be closer to

earlier-generation computer languages than we had thought.
__ And let's not forget about maintenance. Talk about history
repeating itself! _Computer centers have learned very difficult
lessons over the years about program structure and documentation
and maintainability.  The structural components of_ COBOI. and

bthérﬁ3fdﬁgene;a§ion;;gnguggéé,caﬁé,&tﬁgréit"éostfand,gith good

reason; and now we have end users learning the very same lessons

in the very same way - by writing unstructured, undocumented and
unmaintainable programs!
Then add to these problems the training issues, the

tachnical effort involved in making the date base_components .

available to software other than the traditional applications -

prbgriﬁﬁ;,fﬁe,enorncuswmachiaé;réﬁéurééé,féﬁﬁired; issues about

Eééﬁfiﬁ?;andﬁthg;intGQrity;617thé;diti;fand we end up with a

situation that is not 48 clearly beneficial as it originally

seemed to be. And by the way, on the average, 60 to 70 percent

of"thﬁ—prbquﬁﬁiﬁgﬁétféft;iﬁ;ﬁéitfunivgrsity computer centers is

devoted to maintaining existing software - written in the  _

dinosaur: programming language - and unless the institution is

willing to undergo a complete rewrite and overhaul (which is

fairly unlikelyj, the old language is going to be around for a

good long while anyway.

____Now, all of this is not to say that having a fourth

generation laiguage is not a.-good- idea. - Actually, it's a very .

good idea, but it needs to be approached realistically, and with

the appropriate set of expectations. Such things as having the

computer staff begin to use the 4GL for selected applications

instead of COBOL can produce some nice results. They may not be

as dramatic as reducing the programming backlog overnight, but
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they will be there, and they will be real. Using a 4GL for
prototyping; so that users_and computer people can communicate

easily and more quickly about what a system is supposed to do,
can pay off in the long run. Putting one user on under a pilot

program, and having the 4GL used to create programs of 500 lines
or fewer can minimize some of the costs, and thereby better _

justify the benefits. The point is that the merits of a 4GL can

And if
the environment demands that they do, then we have to go back

stand on their own; they don't need to be exaggerated.

__ We race similar situations in the desktop publishing area
(I don't mean to pick on Xerox with this slide, but I think you
get the idea. Actually, maybe I do mean to pick on Xerox a ~

little, just for having the audacity to suggest that Leonardo d

Vinei would have said anything even like this), and in the

concept of information centers, and a whole host of other,
promising happpenings.

. Perhaps_the most useful thing we can do now is to change
the timing and the schedule a bit, and the focus from short-term
to _long~term.  Perhaps now is the time to make: a distinction

between changes and- improvements and begin to_think of ways that
we. can protect the heavy investments we have already made. We

have an awful lot of technology in our schoois; I have to.

believe that we can get better results from what's there than

many of us already are getting. More and faster doesn't .
necessarily translate into better; better productivity, better

learning; -better quality of campus 1life. But if we take tiie to

digest things a bit, to let the implications and the unknowns

begin_to _make themselves known and understood, we have a much
better chance of realizing some of those benefits we've been
talking about for so many years.

__The benefits don't come about as a result of isolated

technological changes; they can come about when other changes

are made that allow us to take better advantage of the

technology. Such things as changes in organizational structure,

for instance, or administrative style, or curriculum content and

pacing, or the distribution of power and control all have to be

considered if the real benefits are ever to be accrued. But

these changes take much longer, especially in the slower pace of
higher education.
The important revolution in higher education will happen in

the human arena, not the technological one. The theme of this
conference is tha impact of converging technologies: If we
expect- tachnoloyiss to_converge on_our campuses without crises;
without misspent resources, and without a lot of casualties, we

must do_a better_ job of presenting technological benefits in a

more honest and realistic way to those who are technologically

unsophisticated: We have to get rid of the frustrating and
:é:
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traditional mismatch between expectations and reality. The

decision-makers have to have the chance to make informed
judgements; without the hype, without the emotional

exaggerations of the past, and with more than a lip-service
understanding of the risks involved.




Selling the President on the Computing Plan:

Strategic Funds Programming

John L. Green
- - President
Washburn University

Presidents of colleges and universities want to make certain that the
planning in their institution is done realistically; objectively, and effectively.
Strategic funds programming is a technique developed to enhance the
planning process by linking objective decision making with resource-
allocation decisions. (i.e., which strategies should be funded). Strategic

funds programming ba'ances the need to maintain current operations with

the financial needs of new strategles. It also provides a safeguard for
administrators who become so enamored with future opportunities that

they fail to provide adequate support for current operations.
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SELLING THE PRESIDENT ON THZ COMPUTING PLAN:

STRATEGIC FUNDS PROGRAMMING

After World War_ II, colleges and universities (institutions)

began using electronic data processing (EDP) to assist them in
managing the processing of data both in administrative operations
and_in research operations. The technological advancement of EDP
involved constant changes in the size of the hardware and in its

capabilities.

Presidents of -these institutions were asked almost on an annial
basis to provide more funding for EDP operaticns either in the
form of new equipment or upgrading of existing equipment.__As the
research__activities of  institutions learned._ of _the computer
capabilities, = the proliferation of computer "needs" became
gargantuan. The task of analyzing needs_and making decisions on

computer hardware and software purchases seemed to become an
everyday occurrence.

What presidents found necessary to have was a well thought-out

plan for the academic and administrative computing needs of the
institution. Once this is -accomplished; the question becomes one

of how to sell the president on the well thought out computer
needs- of the institution. From a president's perspective, there

are three critical factors that need to be addressed in an
institutional plan:

1. What are the total financial needs of the institution in
a prioritized format? ;
2. What are the total financial resources available to the

institution to satisfy the needs of the institution?

3. What are the alternative strategies to satisfy each of
the institutional needs and is there a mechanism to

determine the best strategy concerning the actual
allocation of scarce resources?

Some  of the more effective ways of determining the needs of an

institution are_ strategic planning, zero-based budget analysis,
formulas, educational and administrative standards, comparative
surveys; and competitive -analysis. Of all the techniques, the

most effective is strategic planning.

The president also needs to have "full" knowledge of the

available financial resources in the .institution. Too often
presidents are not given accurate estimates of tuition revenue or
they are kept in the dark on idle fund investment  income,
endowment earnings income, unrestricted gifts available for
institutional use, excess auxiliary enterprise revenues, funding

available from position turnovers; borrowing capability and a
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host of miscellaneous funding sources. The president therefors,
18- given notvoniy”agfinexhaﬁstiblé,1i§§:§f”institutibhél,héédé;

but also a variety of alternative sources of funding to satisfy
the needs.

once _the needs are known_.in priority order, and once the
avatia§$e;1686ﬁ16é§:h§ve,Been;identifiéd to satisfy as many of

these needs as possible; the president is close to being able to
make allocation decisions. What remairs is the capability of
be;ng;iblé,t6;§§V§gy:alte:natiVé;Strétégiéé,EﬁéE are designed to
satisfy -institutional needs. This capability can be found in

"strategic funding programming.

Introduction to Strategic Funds Programming (SFP)

Strategic funds programming (SFP) is a technique that strengthens

the decision-making process when funds are _being allocated to

specific programs. Two important aspects of SFP are:

1. It provides a way to determine the amount of strategic

funds that are available.

2. It bases the allocation of strategic funds on a
calculated "“high probability of success" factor.
Before SFP can be used, the total needs of an institution must
already have been identified and expenditure priorities set.

This means that a system such as strategic planning has been used
to identify the institution's needs and that alternative
strategies associated with fulfilling each need have been
developed.

To be able to determine the amount of strategic funds available,
four items are needed:

. Current Funds Operating Budget (Exhibit A)

[

Balance Sheet (Exhibit B)

W N
.

Financial Ratios (Exhibit B)

\

4. Source and Use of Funds Statement (Exhibit C)
5. Strategic Funds Programming Worksheet (Exhibit D)

The _development of a budget each year usually involves the
identification of “baseline funding" first, and second the

identification of strategic funding. Baseline funding covers the
on-going maintenance items  of an institution such as _salary
increases, employee . benefit _ costs, - .inflation, -and utility

charges. ___ Strategic funding, on. the other hand; covers
discretionary items = such as program enrichment, salary

enhancement, and new programs, etc.
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Information from the current funds operating budget (Exhibit A)
is -used. in_ SFP to complete the strategic funds programming

worksheet- (Exhibit -B). Information _from. the balance sheet

(Exhibit B) is - used to develop the_ _source .and use _of.  funds

statement iExhibxt b).  Financial ratios  (bottom of Exhibit - B)

are__used to _calculate _the_debt. limitation which effects the

amount of funds available from add1t1on11 borrow1ng.

exercise to see year to year- where increases and decreases in

funds flow are taking place.- For exampie,eef accounts receivable
had nrot increased by $200,000 in 1985 (see Exhibit C), the XYZ

University would have had addttxonai cash available in its funds

flow. W1th the 1nformat1on from - the source-. and use of funds

statement, the institution can plan to maximize its flow of
funds.

determined (see Exh:blt D), the matter of maxlmlzlng the use of

these funds during the allocation process is addressed -in SFP.

This. requires . having the strategic needs of the -institution
identified -in the -form of Stated goals to be achjeved, strategic
1S§ués to be reSOIVed, and alternatlve strategles to be: carrled

be the ‘most successful ar. then chosen by . ﬂstng cost- beneftt

analysis. __ All_of  these  -—anniderations.. are .inciuded in the

strategic funds programming . 3@ examples which follcws.

Exhibit_A

—oe—-—- - - -X¥Z Upit viity _
Budgeted Current Fun ;sra“fons, 36 FY
Bdue&t—toﬂai—“d—eenenl evanue

Tuition-- -- - $6,QQQ,DQQ
State Apptopriation 5,000,000
Sales and Services_ 300,000
Miscellanious Income’ ~_.5¢,0€0
Total ;ffizzn;nan
Bducational and General Bxpeiditures S oot
Inlttue;ion $ 7:000,000
Research . . 100,c00
Community_ sgrvlcc 275,000
Academic_ Support N 775,000
Institutional- Su; sort -~ 715,000
Physical Plant - - -2,01c,000
Total 10,675,000
Excess of Revénué Over Eipénaitures $ 675,000

Note: (1) This 1s a simplified version of a revenue/expendigure
budget in order to provide a clea* example. Strategic
funds programming can also be used for complex
institutions.

(2) Baseline requltements,aye lncluded in_this budqet, but

no strategic funds haveggn allocated.
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Exhibit B

... _XYZ University
Balance Sheet, F.Y. 1983-84 and 1984-85

Assets (1985) Liabilities (1985)

Cash

360,000 Accounts Payable 800,000

Accounts Receivable 400,000 Other Short=term .

Iﬁventoriéé 266;066

and equipment 17,540,000 Fund balance 2,800,000

Other

Total

Long-term debt 14,500,000

300,000
18,800,000 Total ié;édb;ﬁﬁﬁ

Assets (1984) Liabilities (1984)

Cash

400,000 Accounts Payable 600,000

Accounts Receivable 200,000 Other Short-term .

Inventories 200,000

Long-term debt 14,400,000

Troperty, plant.

and equipment 16 :40,000 Fund balance 2,500,000

Other

Total

560,000

18,0606, 00 Tocsl 18,000,000

Note:

This if a simplified version of 41 balance sheet in order
S proyramming

to nrevide - tlear exsmple. Stratigic fund
cat: 115 ur . 21 for ~ mplex institvitions.

R:cios

—

Long-Term Lebt *:: und - . ance Racig = Long-Term Debt

Fund Balance

2,800,000
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Exhibit C

o XYZ Unlver51ty

Sourceeand4Useeof Funds (198441985 FY)

o Sources of Uses of
Assets: Funds -~~~  punds

Cash D*¥ § 40,000 I+

200.000 I

o
3
<
o
3
I"f .
0
y-g |
[aa
0
0|
o o

(w2
[
<
-~
(]
o
o

Fixed Assets

260 000

o

dther iﬁVéstméaéé g ﬁéééiéasieg

Accounts Payable I 200,000 D
iéé;éée

-

ther Short term liabxiltles

o o

Long term debt I 166;566

ol

Fund baiance $ 4——3554560 L

Total 1,300,000 1,300,000

* D= Decrease; I = increase

Note: This information was BSééxned from the Balance Sheet .

(o
<t
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Case Example - Strategic Funds Programming

inétiiﬁéiéﬁ,:"i;has;thé”ééiiééiéé;ééii it would like to achieve

in connection with its academic computer center:

To have all students take a college level
basic _computing skills course effective 1989,

in__order to be eligible to earn their
baccalaureate degree.

Four alternative strategies have been developed to achieve this
goal in the computer center:

1. Upgrade Prime 9750 computer to Prime 9955 computer which
would be able to support up to 250 terminals and/or

microcomputers.

2: Install a second Prime superminicomputer to augment the

capacity of théwfi§§£;cgmputerc;;usihg;afq;fé switch,
the two computers would support 250 terminals:

3. Acquire 250 microcomputers to equip microcomputer

laboratories:

4. Re _ce Prime 9750 with a Convex C-1 minisupercomputer

which could support up to 500 terminals and provide
greater computing capacity for faculty research:
The financial impact on each strategy is shown below along with
the baseline funding that has already been provided in the 1986
budget (Exhibit A). :
Academic Computer Center

STRATEGIES

oo T T B,XSELii{E -z - B
EXPENSE CATEGORY FUNDING $1 $2 43—

Salaries

salaried statf PTE. =~ 0 ) 1 3 2
salaried staff § ° 15,000* 20,000 20,000 60,000 40,000
hourly staff FTE 0 1 i3 1

hourly +taff $ 5,000 20,000 20,000 60,000 20,000

student workers FTE 2 2 2 « 2
student workers § 7,000 7,000 7,000 14;000 7,000

Supplies § 1,000 6,000 6,000 4;000 8,000

Maintenance § 4,000 20,000 50,000 60,000 25;000
Equipment Purchase § 10,000 250,000 360,000 405,000 600,000

Travel § 1,000 1,000 1,000 4,000 2,000

Sofewars § 7,000 10,000 40,000 _$0,000 80,000

Total 50,000 334,000 504,000 657,000 762,000

* Salary Increases

66
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?ﬁé,Stratééiéﬁféééé;§Ecg;amming worksheet (Exhibit D) can now

completed. _The current funds budget for 1986 shows an excess

revenue_over expenditures of $675,050 which .is the first item . i:
ers_of $100,0
s.a balance of

$575,000- strategic funds é§iilable;f6r;éllocatiéﬁmcqnsidera;ibhé;

Eﬁémstra;egiC;fundé,prdgramﬁiﬁ§,horksheetl - Transfe
so -this leaves a b

from current funds are contemplated,

As_noted in Exhibit D, the
strategic

$250,000 of _ the

operations; to the academic computer

center.

. XYz University
Strateqic

Funds Programﬁinégﬂéfkéﬁééi

- Allocated
For Entire Z . to

Estimated: Total Funds
University

Availabie:

funds _ _generated

the decision has been made to allocate
current

from

Allocated.-
to Other
Programs

Current fund- budget
(1986)

Transfers 00
Estimated funds flow

from operations $ $ 250,000

Augtiented Debt:

Increase in fiund balance
(1985 FY)

L7 AN
e
Qo
- K
-
[ =
o
(=}

L.T. debt to fund balance -

ratic of §.2 150,000

Expanded Yebt :
Newly: EégaciateéL.TL - .
debt/fund balance ratio
Minus- current i:igﬁ - -
debt/fund balance ratio

Expanded debt factor S
(Long Term) + 0.2

Fund balance of $2,800,000
multiplied by expanded - TDooTiz
158,000

$ 370,000

debt factor . $_.560,000 §
$1,655,000 s

Total Funds Available 558,000

$1,097,000

(wp
~3

ERIC

Aruitoxt provided by Eic:
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Augmented debt was calculated by taking -the increase in  fund
balance for 1985 FY of $100,000 and applying the existing long-

term. debt to fund balance ratio of 5.2 to this amount which
amounts to $520,000 that could be borrowed as augmented debt. -Of
this amount, the academic computer center received an alliocation
of $150,000.

Finally, a newly negotiated long-term debt to fund balance ratio

of 5:4 was approved which means that debt ecan be _expanded by 20

percent or $560,000. Of this amount, $158,000 was allocated to

the computer center for a total allocation of $558,000.

The next step involves matching the available strategic funds
with the most successful strategy as shown below in the analysis
of funds use statement:

Analysis of Funds use

o - From
S ~ ©  From Internal Funds,
_ Prom : Internal Punds - - -§ - - - -
Internal __--Plus - - Augmentad Debt;
——Funds Augmented Debt & Expanded Debt

$400,00 $558,000

Strategic funds —

availabile $250,00
é?@ibﬁﬂér,;:;:::: canp do 75% can aéﬁﬁi;ﬁrﬁﬁ Céﬁfaéﬁﬁits;;:,
$334,000 required of project $66,000 unused $224,000 unused

option B, - -~ can not do = can do 79% can do with. --
$504;000 required full project of project $54,000 unused
Option C, - -~ cannot do  can mot Ao can do 858
$657;000 required full project full project cf project

Option D, ~ cannot do  can not do can do 73%
$762,000 required full project full project of project

-

The question_now becomes which strategy is. . the best one to
implement. To determine the best strategy; cost-benefit analysis
can _be used. A strategy can_ be efficient .in the sense. of
Supporting the achievement of a goal or resolving a strateqgic
issue at the. lowest possible cost, but it may not be a good
cheice from the standpoint of benefits derived for the amount of

costs incurred.

The -basic purpose of a cost<benefif analysis is to determine

whether the_ benefits of éh,&ltétﬁéfi@é,étra;egy;EXCééd”thé cost

and to choose the alterrative tnat provides the maximum net
benefit. In this case example; the benefit issue is:

"To__what - extent does required computing
skills_ and. ready. computer access affect _a
student's decision on which institution ¢to

63
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O

ERIC

Aruitoxt provided by Eic:

tangible  and intangible _benefits to consider.

Because it,ié,m6ié”difficult;tb;détiVé,é,monetary representation

for intangible benefits, Strategic _alternatives need to _be
examined in terms of tangible benefits on the one hand and
tangible and intangible benefits jointly on the other hand. The

following tangible and intangible benefits have been identiiied.

1. Possible Tang.ble Benefits:
a. Increased enrollment - due to _marketing  the
University as -an.  institution offering students

unique- educational programs (required computer
skills).

b. Better prepared graduates who will be able to enter
the job markat,

. Increased-- student - retention as students s-a

inclined to stay with a system they have learned o
use.

d- Increased faculty teaching effectiveness sincs
faculty can be assured that students have basic
computer skills.

e. More affective utilization of computer resources
(economies of scale).

f. Support for faculty research could be increased.
2. Possible Intangible Benefits:
institution incorporating technological change into
the curriculum,

a: Ppublic - perceéption of the: University as aa

b. University gains leaderch‘p position in the ur: of
Computers by the total student body.

c. Improved -student and ficulty morale as. - they

perceive that the University is making a commitment
to improve the learning environment:

o 3 — > — 3

The next step is to identify the benefit assumptions associate
with the tangible and intangible benefits for each strategy:

o Béﬁefits —
Tangible Aggihtang;ble

Strategy 1: 2.3% growth in Improved fund
tuiti-n revanue. raising.

Strategy 2: 2.3% arowch in Improved fund
tuition rHv3nce, raising.

Strategy 3: 1.6 growth in Improved fund
tuition revenna, raising.
Strategy 4: 4.6% jrowth in Improved fund

tuition reveriua, raising.
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From these assumptions of tangible and intangible benefits, the

following incremental benefit calculations are made:

Zneremental Benefit Calculations

s

ing These Al 7;€éi.'n87tii1’é Strategies
R R e 4
Tangible $140,000 $140,000 S112,000 3280, 000

Intangible 100,000 100,000 76,000 400;000
Incremental cust ‘pread - o
over 4 yenrs 83,500 126,000 164,000 190,090
Net Incremencal v-lue:
Tangible alshe L 56,600 14.500 -52;600 90,000

Tangible and . -'4ngible(2)  156,30¢ 114,000 3,000 490,60

(1) Calculiied by raking tangible benef:i amount iess incremental
cost.

(2) calculated by taking tanginle benefit am..it less incremental
cost plus intangikle beneZit.

Wnile strategy #4 has the highest tangible and intangible value,
the funds available for each strategy must be considered as. well
as which strategy has the highest potential to be responsive to
the goal to be achieved. ~ This brings the strategic funds
programming to_ the next step, the. development —of a scale  to

measure- the level of support for each strategy. 1In this exarniple,
the scale used is as follows:

Level of Support for the Strateqy Scale

Strong .8 to 1.0
Moderate .5 to .79

Weak ;0 t5 ;49

Alternatives that have positive net benefits -hould be compared
to determine the alternative that offers the greatest value. - The
maximum value of each alternative is obtained from the product of

those factors that ultimately determine the success or failure of
a strategy.
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Aruitoxt provided by Eic:

The three criterion used to measure the success of sach strategy
in this example are as follows:

I. Impact:

a; féng-rﬁh financial §iiﬁ
b. Number of people affected
©. Multiple needs se- -4

d. Ability to accomp..sh goal

N
.

tentation:

a: Ability to estimate implementation cost
b. §§§Eéé of acceptance

c. iﬁiiit§ to Eiéﬁriééiémeﬁiatibh

d. Degree of certainty of implementation

a. value of proposed strategy

b. Political support expected tinternal)

c. Criticality or need for a solution

d. Environmental demands that favor solution

The calculation of the maximum potential for each strategy is

n X
calculated as the final step:

ap— — % - Potential

CRITERION
Alternative - Implemen- ~. . Likelikoo $- ximom
——Stratecv- Impact tation X Urgency = of success X level = Sotential
8 .73 $156,500 $114;000

Likelihood § Maximam

w

.90 .95 .8

-85 .95 . .69 114,000 79,000

N
-
w

.65 18;000 12.700

W

.80 . ;9 .

W O

:99 .75 ;59 490,000 289,000

™

While alternati~e strategy #4 has the greatest maximum potential,

only part of  the_project can be -implemented with the funds
availéblé;AWThéiéﬁg;g;fst:atégy;#l;ié,thécgggfchosen because it

has relative high potential and it is affordable.
By Dr. John L. Green; Jr., President

Washburn university
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A PRELIMINARY REPORT OF INSTITUTIONAL
EXPERIENCE WITH MIS SOFTWARE
DR. PAUL J. PLOURDE

WiLTHAM, MASSACHUSETTS

The results of a survey of that was adm:nistered to 458
colleges and universities that utilize comprehens:ve MIS
so’ ware packages are reported in this paper. The primary

and use of the software both from the perspective of the

technical staff and the end user. Some of the topics

covered_include: reasons and objectives of acquisition,
the impact on the application development and implemen-
tation cycle, and operatioral issiues such as user

involvemeént, implementation effort and system tailoring.
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Daring the past ten years, an ircreasing number of colleges and

uriiversities have made the decision to acquire a comprehensive

MIS software package to satisfy the administrative systems needs

of the institation: Three years ago, this author sent a

questionnaire to over thirty vendors of softwaré pachages that

purported to nrovide aa total MIS solution for colleges an

universities. The goal was to have the vendors identify the

modules that they provided, the enviroc.ments in which the
scftuare functioned and identify their current users. With

this informaton; the 1ntent was to send a gquestionnaire to each

user tc cetermine their satisfaction with this particular
anproach to provid:rg ‘he institution with MIS support.

Uﬁ?drtuhétfly; tre study did not progress beyond the stage of

ident1fying vendors and users at that time. In the fall of 1986,
the study was revived with a view to publishing a morograph that

might be useful in Eééiéfiﬁé individuals at i1nstitutions that

were contemplating acquiring such software. The same survey was

sent to vendors although there were several new companie€s in the

marketplace and a number were no idhgéﬁ marketing the software
that was available three year:s earlier.

?ﬁé next step was the aéVéiéé;é;i é? a questionnaire {Ea{ was
sent to 458 ins .tutions that were identified by vendors, through
Ey aéFSOhHi cah{ac{s and cahéuiiihg and ttrough . Eéﬁéi;uiﬁé
review 6? ?ﬁé éﬁhbhicié of Higher Education SE& ‘nternal and ex-

ternal vendor publications:

»
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The survey was administered in October of 1986 and at the time of this
Writing the resporse rate was 21 percent. A second mailing i1s scheduied
to non-respondents in January of 1987. The final version of the instru-

ment 1s attached to this paper as pages 8 th-y 0.

Cne of the questions sought to determine the previous mode ¢/ providing

administrative computing service and 1n response 43.6% previously did

ticipated in aconsortium, a lile percentage used a regional faciliity.

6.4% used another paclagé; while 30.8% used manual systems

The survey sought to determine why the softuare was selected, the objec:-

1ves the: sought to satisfy and whether or not those specifiead object-

ives uere satisfied. The fact that the software was comprehensive or

functionally complete was ident:fied by 13.6% of respondents as the

12.6% 1ndicated cost as the prinary factor, 9:7% noted ease of use, B8.7%

indicated the software’'s fiexibility, 7.8% identified the importanceé of

the customer base aad recommerdations and 5.8% viewed the integ-ation of

the college's firctions as the primary reason for selection:

Arot her 6béh—éhdéd question dealt with the two most important objectives
to be satisfied by the use of this software package. Data integration
was specified by 17.6% of respondents, 12.7% sought io improve daily op-

erations, 7.8% wanted to provide an MIS/BSS, another 7:8% warted to pro-

vide an on-line system while B.9% were seeking a user friendly sys.em.

A\\

=



The SU%UE; sought to determine the 1importance of the hardware in making

the decision: In response,; 18:2% said 1t was crucial, 29:Q0% said it was
very important, 27.3% sa-d it was important, while 18.2% said that it was
someiHat important and only 7.3% indicated that it was unimportant.

The questions of the amount of time for evaluation and to get the system

cperafxdhai resulted in the following re:. orises:
TIME EVALUATION IMPLEMENTATION
6 months or less 43.2% 1e.2%
if mén%ﬁs or iess Ei;ii i?.fi
18 moriths or less 15.7% 21.2%
24 months or less 9.7% 32.7%
36 months or less 3.6%

Concerning the number of computer professionals on tné implementation

project 14.5% indicated oné person, 43.6% noted between | and 2; 18:2% noted

between 2 and 3, 3:6% said 3 to 4, 7,3% said 4 to 5, 3.6% said 5 to 6,
5.5% 6 to 8 and 3.6% said that than eight people were involved.

The issue of vendor support is always a key question when one considers

software acquisition and vendor involvement seems crucial in the early

stages since B6X utilized the vendor for or-site training aid virtually
all users had vendor support to instali the modiles. Forty-nine percent

used one month or less of support; 23.1% used two months. 10:3 used 3

months, ¢ sther 10.3% used 4 to 6 months and 7.7% used more than B mMonths.

Whether or not to modify the software is another key question facing pros-

pective users and 71.4% modi.y the software cnce it is installed an< ar
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an even greater percentage acquire the source cods (85.7%)- Regarding

the question of who modifies the software, 69.1% indicated that the

computer center staff modifies the application ébftUéFé; 41.1% said

users or some other group does. The percentage exceeds 10@ sirce

multiple responses were aliowed.

The survey sought to determine the ertent of user involverert 1i mak ing

chariges to screens and reports as distinct from the application code

refrenced above. Eighty percent of the respondents said that users

created their own reports and thirty percent sa'd that users created

their own screens.

My 1nitial hypothesis was that projects of this sori asually start out

wWith an underestimation of the budget requirement. Tre findings don’t

seem to lend overwheiming sapport to this notion sincé only 39%
tndiceted that they were over budget and 24% said they were underbudget

and 37% indicated that costs were equai to the budget. Of perhaps more

importance was the amount of the total budget for the acquisition and

implementation: Twenty seven percent said costs were between $300,000

and $480.00, 20.5 said iHe range was $200.000 to éééé,ddé, and the same
percentage said it was between $100.000 and $200,000 while 2.3% noted

that it was less than $100,000. At the othsr extreme, 11:3% said costs

exceeded one million dollars, a similar 55?555{55& indicated costs bet-

$500 ,200.

CcHi
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Considering the extent of these expentidures; the people commitment and

user involvement a logical questron 1s to ask whether or not the original

original objectives were satisfied. In rFEsponss, 27.3% indicated ihai
they had been satisfied completely. while 58.2% responded that they

were satisfied to a considerable extent, 12.7% said that they were satis-

fied to a certain extent and 1.8% ifndicated that rone were satisfied.

This high level of satisfaction 1s further supported by the response to

on whether the implementation and use of this package was a ss or a

(o]
a
ol

Ui

wi

fartare at their institution. Tuenty three percént indicated that it was

an overwh€iming success, 59% said 1t was highly successful , 14% cited that

1t was scmewhat successful and less than 4% said that it was a dismal

failure: The major reasons for success that respondents wrote-in were user

invoivement (12.3%), vendor support (B8.2%).and better communicatign amongst

When there were perceived problems, lack of user training was the reason

most mentiored (11.3%) and the lach of c¢. 1;1f1ed DP personnel was close

behind with 1@:3%: Problems with data conversion (9.2%). usar resistance
(8:2%), bugs (7:2%) and lack of or poor documentation (6.3%) were other

problem areas cited. It is interesting to note that problems or success

were seldom due to lack s/ ecnnical sgphistication o features and

were most often centered on people orientzd issues.

Perhaps the ultimate measure of satisfaction is whether the institution

would acquire the same software or recommerd it to others. In response

sixty erght percent said that they would acquire the same software

Q | 7ﬂ?
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software. Similarly, inst:toticns reflect their sa.i:faction by indicating

that they would recommenc the siftware to otrsrs. THirty sia percért would

do so withou* aqua.lification and 43% would g1ve a strong recommendation:

oaiy 19% would quelify their recommendation and a miniscule 2% would rot
recommend the software to others.

In summary the éihdihgs indicate that users select software iniarge measure

because of the hardware on which 1t functions, they feel quite positive about

and they feel that it reduces the time to install applications substantially:

in terrs of advice to prospective users of these various MIS packages users

Have a rumber of excellent suggestions as follows:

establish a philosophy of end user involvement and ownership

*|

* insure that management, the end-user and DP are involved

» commit to an integrated System and acquire many modules

* buy flexibla software that supports this integration

* 1dentify software needs before svaluating

*+ parform live site visits
*+ buy enough hardware up front

* eMphasize user training

* don't buy futures or become a BETA site for harduware or softiware
* have a realistic budget and implementation schedule

The next steps in this study call for analysis of the response to the

d mailing and a follow up with specific queries to resporderts.

78
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4.

MIS SOFTWARE USER SURVEY

RESFONDENT NAME: - TITLE :

INSTITUTION NAME:

ADDRESS: STATE: _ 7IP:

HIS Software Name: P Vendor'

Year Installedzeuwef If no longer in use, year termlnated'

Computer system(s) on whlch th1s software has been 1mp1emented

a) Computer Year - b) COmputereeeeeeeeme Year
b)ﬁgogﬁsggggficantfwas the hardware in making the dec1s10n°
Unimportant Somewhat Important Very Important Cruc1a1
1 2 3 4 5

Please 1dent1fy and rank order, the two most 1mportant reasons why
this software was selected:

i; .- - . :2; - —

Please identify and rank order the two most. important objectives to
be satisfied by the use of the software package:

10 2:; R

To what extent have these objectlves been satlsfled°
1 none 2 to a certain eitent 3 con51derab1y 4 completely

How much t1me was 1nvolved in the total evaluation of the software
packages? Year(s) and Month(s)

QUE‘:TIONS REGARDIﬁG GGST§7;tNB FUNDING: S e
Software "Costs: i-Purchase: $ __  2- Annual Maintenance:$

Hardware Costs: 1-Purchase: $ 2— Annual Malntenance $

What was the total cost of 1mp1ementatlon,,1ncIud1ng:: :
hardware, software, consultonts; file conversions, etc:? §$

Was this over or under budget9 1 over 2 Under DPercent

What percentage of the funds for the acqu1s1tlon and 1mp1ementatlon
of the software packace came from outside sources? %

a) ﬁhat:ﬁére,thé sources of these external funds(piease 1dent;fy a11)°

1-Title III 2-Corporate Grant ~_ 3-Private Grant

4-Other Government Grant _ 5-Other-identify

b) If funds would not have been forthcoming from an outside source,
. would this specified package have been selected? 1 - _Yes 2 - No
c) Would any package have been selected? 1-Yes 2-No

79
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QUESTIUNS REGARDING IHPLEHERTATION ANB CBRRENT UTIEiZﬁTION

13. Elapsed time to get the entire system operational? Years _____Months____

14. How many people in. computlng services were- 1nvo1ved in th1s task’

# & number of Full Time Equlvalents(FTE)

15. How much systems support(people) was required from the vendor to
install all of the modules? Months - /Cost $_ _

16. Eid yéﬁ use on-site vendor tralnlng’ 1 - Yes 2 - No Cost' $

17. Are you contrattlng w1th the software vendor or some_ out51de gégééé

for continuing- appllcatlons software support; other than the annual
maintenance? 1 - Yes 2 - No Cost/Year $

18. What was the previous mode of providing administrative computing

service2 __ -
1. In-house. software development 2. Serv1ce bureau -

3. Consortium : - 4. Regional computing facrirty
5. Used another software package. Name of package: e

6. Manual Systens 7. Other: Specify

19. How d1d the use of a_software system 1mpact the t1me requlred to

install the college's application system compared to this previous

approach? ___ __
1 - decreased sgbstantlally 3 - 1ncreased moderately : ,
2 - decreased moderately 4 - increased substantlally 5 -no Impact

20: Please identify and rank order the two most important factors that
caused problems dur1ng implementation:
1. 23

21. Please. 1dent1fy and rank order the two most successful factors that

you experienced during implementation:
2. -

QUESTIONS REGARDING USER SATISFACTION AND_FUTURE.USE_

22. What has been the effect of utilizing this package on the follow1ng°

(Please circle_ Yes or No. for each)-

1) Yes No Ad-hoc gueries can be handled more - qulckly.

Yes No Applications are installed more quickly.
Yes No Data-integrity (correctness) has improved. .

Yes No Eliminates- the requirement for in-house. programmlng.

Yes No Reduces _reliance on in-house programming.

Yes No More information available for operational functlons.

Yes No  People adapt quickly to changes in -procedures.

Yes No The computer staff is more involved in coordination of_
- activities between theé operational units of the College.
No Significantly more integrated(cross application)

o -- information available.: o .

10) Yes No More use of integrated information for management
decision making. ..

00NN OY U b W N,
L N Nt Nt N Nt S

e
g
(1]
n

11) Yes No Users have more direct control of the system.

12) Yes No Users have more access to information on-line.

13) Other Comments'
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55; To what extent weald you conslder the 1mp1ementatlon or use of thls
package a success or fiailure at your institution?
1 - a dismal failure - 3 - highly successful
2 - somewhat successful 4 - an overwhelming success
24. Do users create their own reports? 1 - Yes 2 - No
25. Do users create their own screens? 1 - Yes 2 - No

26. Did you acquire the source code? 1-Yes 2 - No COST $

27. Does the college modify the application software? 1 - Yes 2 - No

28. If yes, who modifies the software? 61rcle all that apply

1 User 2 Computer Staff 3 Vendor 4 Other

29. 1If you were making a decision tb;déveibb or install an MIS in the near
future, what: would be the most likely action?

1) acqulre the same_software
2) acquire ancther package

3) develop your own software

4) resort to a manual system
5) use a service bureau

6) participate in a consortium
7) other: please specify

30. Would you recommend the use of this software to another institution

that is similar to yours in organization and control? .

1 - No. S - 3 - Strong recommendation

2 ~ Quallfled recommendatlon 4 - ‘=g, without qualiflcatlon

31. What is the 11ke11hood that this software w111 continue to be used at
your institution for at least two more years?

1 no possibility 3 - good possibility

5 oLl

some possibility 4 - virtual certalnty

32. What advice do xou have for 1nst1tut10ns that are evaluatlng MIS

software? In other words, what would you do the same or differently?

33. Please ideﬁtify the Software._ Appltcation Moduies(subsystems) ‘that were

acquired, on_the reversc side. _Please distinguish between.the modules

acquired 1nxtxa11y and those that were acquired subsequently.
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POLILY ISSUES SUBBOUEDIHG DEGISIGNS TO USE
MAINFRAME OR MICROS

Phyiiis A Sholtys

Northern. Kentueky University
Highland Heights

economies of scale - the larger the computer, the lower
the unit cost. Now. hownver, much_greater_ __
price/performance is obtained with a micro than. w1§§7e

mainframe: Although large applications.and. large data

bases _still require large computers,; some traditional

appiications are being implemented on microcomputers or

order for how and when each computer is used within the

university environment.

major changes lie ahead and that a_ rethinklrg is. in -

This bébér discusseé ‘the iﬁéjdi“ iééi.jéé and tensions

is. perceived as.a Pundamental change now occurring

within the computer industry.

oo
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Eackground

___ Since its_ inception, computing has demonstrated

economies of scale - the larger the computer, the lower the

unit cost. Now however, with the development of the _ _

microcomputer, much greater price/performance is provided by

a micro than by a mainframe. "Downsizing" has become. the

newest ‘catchword to expand our growing computer vocabulary as

on microcomputers or in a cooperative processing environment
encompassing both micro and mainframe capabiiity.

A new revolution is beginnin” in which "the battle cry

is smaiier, faster, and cheaper." Wnile this revolution

does not signify the end of the. mainframe, it does indicate

that major “ianges lie ahead and that a rethinking is in

order for w and when each computer is used within the
university envircnment.

éomputér Eébﬁbﬁiég and iapiieaticﬁs

with more money spent on micros than on any Iarger class of

computers.2 An~*her economic fact of life is that today's
icros already possess. the power of yesterday s mainframes,

dramatically. As microcomputer power increases, software

development is. making _corresponding advances in

sophistication, ease of use, function, and capacity.

Microcomputer software is inexpensive when compared to

mainframe packages. Moreover, the: programming effort

required to develop a systeim on a microcomputer is much less

than that required for mainframe development. For those
capabilities available on:a microcomputér, ‘users can now e

a mainframe. -Thus, in many situations, the potential ex1sts

t0 realize significant savings if micros are utilized:

”he earliest use of_ microcomputers was primarily for

individual computing applications such as word processing and
spreadsheets and _these two categuries still account for the

majoricy of all use. However, microcomputers are.

increasingly used for more complex applications as. evizenced

by 1) use of micros to automate small organizations a:ud

projécts that have low priority for or little possibility of
mainframe support, 2) downscaling of mainframe software to

 TRick Higgens, "Find Out Where Your Networks Are. Going = -
And How To Get There," Information Week, July 7, 1986; p. 22.
~ 2Richard Makita, -"Satisfying MIS and Users,;" Computerworll
Focus, October 8, 1986, p. 39.

1
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run on micros, and 3) t  introduction of cooperativs systems
that use bcth mainframe and micro:
The combination of powerful microcomputer hardware and

software has made it both' possible and cost effective to

automate small organizations or projectS. Small businesses
and professional orfices are rapidly adcpting micros to
mainta’n client and other busincss recor<s, while in higher
education microcomputers are supportinz fiu:~tions rangiag in

diversity from auto registration to carer - ‘~anseling.

In addition to the developwen:t of software specifically

for micros, the computer industry is experiencing rapid
growth in the phenomenon called "downsizing" in whicn

software originally written for large» computérs 1s being
rewritten for microcomputers. I'wo -majc: _categories of.
software are being rewritten for microcomputer use. _In the

first we find basic tools such as programming languages,
system development aids, statistical packazes, cdata base
management sSystems and modeling systems.3 [Downsizing is.

also prevalent in a second category of software that ineludes
applications such as accounting packages, point of sale (POS)
systems, inventory systems, persornel systems, etc.” In

addi* 'm to the migratibh,bf,Véndgr-suppliéd,appliéé@iéﬁ”W

pack 3, a growing number of organizations are converting

in-=  =a- éEbliéatiéﬁé from mainframe or minicomputer t. run
on _cro .

- _Further, 1 modest but .-owing trend toward development
of cooperative mainframe-micro systems is occurring. A
"cooperative system" is one_in which both micro and mainframe
are utilized as a functional unit. While not full partners.

in a true distributive processing system, micros are readily
used-as semi-autonomous _data entry workstations, as tools tc
develop off-line reports, and tu pirovide ad hoc data inquiry.
The cooperating nainframe provides data processing, 3tcrage

and distribution. Software cownanies are developing
commercial packages to support this approach: _AsS one
example, the "Goldengate" mic-o package will analyze,

__3Included in this wide array of mainframe and minicomputer

software now- available for microcomputers are Cobol, .
MicroCICS, SAS, Focus, Oracle, IFPS/Personal,; and numerous
Otget‘ packages. T o
'‘Jordan -Gold; "Move Over Mainframes,;" Computer Decisions,
July 15, 1986, pp: 56-58+.  Also see Phillip Good, "Micro

Accounting Migrates to Departmental Computing,” Software
News, October 1986, pp. 55-60. o , -
~_2Rita Shoor, "The New Software Resource," Infosystems, July
1986, p. 70.
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provide an interface Ségwééa the mainframe oroducts and
popular micro software.:
The Impact of Microcomputers

What does this all mean to the MIS professional? At the

very least, a rapidly changing computing environment.

Traditional data processing and large mainframe computers are
associated with centralization of computer equipment,; .

centrally controlled systems development and operation,. and
strong, centralized control of data integrity and access.
The typical mainframe environment is one in which a “ata
processing department provides_services to users who krcw
little about computers or the Bystems running <n them:. The
role of the user is largely limited to identifying the kinds
of serwvices and reports needed and to providing the flow of
data required to maintain data currency. Non-computer

personnel tend to view these monolithic computer systems and
compuler professionals as psrt of a aysterious; alien world
the blac’t box beyond the comprehension of all buc the highly
trained professicnal.

__ _The implementation of microcsmputers represents a
radical departure from traditional majnframe computing.

Wfﬁé,iﬁﬁléﬁéﬁtééiéﬁ of miéf'§§mpﬁ£é

Microcom juter equipment is located :c' ip centi. ] areas; but
in users® offices. Office personrel sxerclse total controul
over the computers,; the software systems running on_them; and

the data stored in them: Powerful analysis and modeling

functions; data hases and sophistica‘ed graphics are all
readily available:. Offices can obtain information from their
systems at their own direction = a heady feeling Indeed, for

those who previsusly perceivsd they were at the mercy of MIS
professionals, There-is, how:ver; increased responsibility
that acconpanies the inecreased freedom and fiexibility:. For

the typical micro used in the of: .ce settirg, departmental
personnel serve as_systems analyst, progr-rmer, input clerk,
and_computer operator. Office personnel cesign applications,
write the code, boot the computer, mount the disks, key the

data, tend to the printer, and (hopefully) back up files; a
marked contrast to traditional data processing where
specialists are responsible for each of these steps:

. _With active micro use, some cf the computer mystique
disappears and greater understanding of computer concepts is
developed. There is also growing evidence that increased
min-ocomputer use actually promotes use of mainframes; for
"...as people get hooked on computing through the use of

~ b6information Associates and Systems and Computer Technology
(SCT). are among the vendors offering these links in

conjunction with their higher education application packagses.

3
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micros they turn to larger computers for more sodhisticated

applications.: In shorc, rather than micros stealing part of
a fixed computing pie, the new=found enthusiasm prompted by

mi~ros holps enlarge the pie."7

over, or at least in the last stages. ost computing .
professionals now acknowledge the versa*: _lity and_power of

microcomputers and they are are becom- ig increasingly .
concerned about how to best iacorpora.e them within the
institutional computing environment. Confusion abounds and a
number of poiicy issues and concerns surrounding the role and

use of microcomputers must be addressed.

Policy Issues Related to Mainframe-Micro Decisions

_ Planning: The most compelling policy issue is the need
for planning. In mary organizations, the earliest use of
micros was ad hoc in nature; and not accompanied by formal.

planning or_coordination of their use. Lack of a coordinated

plan and professional support for microcomputing are directly
reiated to mc3t of the major problems experienced with micro

use, such as uncontrolled proliferation of equipment and
software, data incompatibility; integrity; walidity, and
security problems. To b“e truly effective; howaver, the
planning effort must a:-iress far mnre than microcomputers.
- The major planning issue is the need for an
institutional information systems strategy and architecture
that answer the basic question ¢f tow information can.
cortribute to the operation of thz institution, both in
longer term and day-to-day operaticns. The strategy
developed should consist of an overview of tne way
information is to be collected and made avai’able to the
organization while the planned technical arc...tecture should
not be wachine specific, bi't remain flexible enough to

respond to new and changing demands.

In defining the appropriate role for microcomputers, it

is important to remenber that few office personnel employ

micros for the technology's sake. Rather, micro use has been
a response to the urgent need for flexible, rapid access to

data to help people do their jobs. An effective information

- 17, Victor Baldridge, Janine. Wo dward Roberts; and Terri 4.
Weiner; -The Campus and the Microcomputer Revolution (New
York: The American Council on Education/Macmillan Publishing
Company, 1984) p. 3U4;
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systems architecture will incorporate that flexibility and
access into a longer term strategy.
ﬁ;fuhdaﬁéﬁtéiﬁéﬁéﬁééiéééﬁ?fé§:i§;ghe"workwbiécé,ésfusér:

computing became ccmmonplace: computing has, for all time,

outgrown the data processing department. Industry-wide, the

move to decentralized information resources is one that will

percent of all computing will be end-=user baced.

continue. According to predictions, by 1990 sixgyﬁto ninety
percent c - O In an
information-based society, it is no longer feusible to
attempt to locate all data and processing power on a single,
central -machine. The planning challerge; then; is to

accommodate these changes in z meaningful structurc that can
meet office needs and still protect ““e integrity,

consistency, and safety of institutic.ial data.

-~ Coordination znd Stariards: Formal coordination of
micriucomputer acquisition und use is an essential step in
developing a successful information systems architecture:
Hardware and software standards must evolve to eztablish.
reass.uable limits on_the diversity of hardware and software

Lo be supported_and to insure that they are compatible with
the broader institutional ixf:;: ation systems architecture.
For standards to be acceptr” = maintained, there must be a

formal policy structure sug,:r.-d by top management, ,
implemented and enforced through the purchasing pr.:zess,; - i

and -consulting -suppert for the users of standard hardware and

software. Hardware and software support services may be
provided tarough the user services branch of the computer
center or provided by a separate infcrmation center

organization: However it may be organized, the unit should
be dedicated to assisting office personnel in using computer
resources to their maximum advantage. The availability of

means for obtaining willing compliance with institutional
micro sta ‘ards.
_Pardware, Software and Data Security; Data Integrity:

The MIS profession has spent many years developing

security; verify data and insure ongoing backup.. Noviceg

micro users are often unaware of the critical importance o
these steps until problems are encountered: As a result,

there is growing concern about the validity, integrity, and
security =T microcomputer-generated data.  There are also .
ed™{Lion2l security colnicerrne related to the s-2il size and
transpo-itabizity of lhardware, soitware, and data files, az:d

~ 8Naomi Karten, "Reshaping the Info Center;" Computerworld
Focus, October 8, 1986, p: 37:
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the relatively accessible office environment in which the:

are located. All of these problems are becoming of
increasing importance as the use of micros escalates.
Microcomputer use policies must address issues of how data
and programs are to be verified anc¢ protected, what :
institutional data will be available for end-user computing;
and tke legal responsibilities associated with end-user

computing.

Successful implerentation of these policies depends upon

effective communication with users about the purpose for the
policies and the benefits provided. A support program to
instruct office personnel in appropriate procedures for the _
use of microcomputers is also essential. Just as information
center support helps insure adoption of hardware and software
standards, the same support mechanism has been shown to be an
effective means of preventing and eliminating data probiems
associated with microcomputer use: Data integrity problems
often decrease dramatically when micro users are provided
with controlled access to official institutiosnal data

maintained on the mainframe. Mainframe computer systems
represent central data banks which are capable of proviaing
consistent, valid and unambiguous datz to meet office needs,
while the micro car be- the vehicle to provide access to and
flexibility in using that data:

Development responsibiiities: If computer pr~~essionals
devz=1lcp a ~ooperative micro-mainframe system, the micro

component will most probably be completed by professional
programmers ord will adhere to established development
standards. Development responsibilities for other approaches
are not as clear. cut and responsibilities for user-computing
activities are in urgent need of clarification.

Any micro user with access to appropriate software can

ﬁéééﬁéfgg application developer. _In many organizations there
is a tendency for MIS to ignor: all systems developed cutside
the traditional development shop or to write off user-

developed applications as inefficient and 1scking in
technical sophistication: However, if programs ¢nd systems
devaloped by users are meeting defined needs, they represent

an organizational asset which should be iden‘ified and

protected. A majcr risk associated with user-dev.loped
systems is that many lack documentation and training

system after the original developer leaves the organization.

Appropriate training and »- ‘stance for user-developers can
help prevent this problem, s will communicating to ,
Jdepartuent heads about the difficuittes that result from la. %
of documentation. The services of an internal auditor can
also provide an excellent incentive to insure that

88
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development standards arée maintained by offices that create
their own S?Qtéiﬁé .

The need for complex microcomputer systems present“ an

institutional dilemma. Microcomputing is synonymous w: 2

user-computing; but, complex applications may be beyor: the

expertise of the. "office prcgramner.” Although guidelini

shoud be available to define the types of systems that ars

aprropriate for r '‘crocomputer development by end users; there

“anfbewno hard and fast rules or rigid enforcement mechanism
to guarantee compliance. In-the final analysis; if busy
departmental personnel are willing to develop an applicaticn

wih their own- resources; it is strong evidence that a valid

need exists. Moreover; there is o effective way to inhibit

a p.dject; short of providing a professionally-developed
alternative.

7Professional development of microcomputer applicatlons
i8 an issue that will ultimately ar:se i.u every organizaticn

when creutive ideas exceed the technical capabilities of

office staff Organizational rasponses to this need vary
greatly. Some instituti- - *ide consultingitlme and
proizssional project gu. ¢r-developers who need
addicional assistance v :r-ex projects' Some
information centers zie ning to do application

development for users. k. :ver, this path rcpresents a
signif‘icanv departure from the basic mission of informatlon

Finally, some development shops .are._ beginnirg te include

ricrocomputer _applications as as expansion to their ongoing

development activity. Microcomputing is still so new tha%
there are no ready solutions. Each institution must weig!

the various options and make its decision based upon

perceived costs, risks, and benefits.

Communication Networks. Communication networks are the

pathwajs to_a successful information systems architecture.

Much thought should be given to deve opmen: of an appropriate

network strategy to meet institution:1 needs. A major issue
to be resolved for each organization is whether network
development efforts should emphasize npainframe-micro .
communication or if greater benefits could be realized

through implementation of micro-to-micro communication
networks.

associated with microcomputer use. A commonly held helief ?s

that since micros provide freedom from MIS dominatiou,

microcomputer networks will provide even greater flexibility

T
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and freeduit ;' access. At the present time, however, the
ayailadble w.vro-to-micro_networks are relativelv S
unsophistjcs. 3d and ":.:.a true distributive processing system
is expensive to design and tricky to implement; znd precious

few tools iesigned to ease this burden are availabls."9
Most present micro-basec networks cluster a group of micros
in a setting where one acts like a mainframe by serving as

host for the others. Available network software lacks
sophistication and_there are few advanced applicati~n
packages designed for this multi-user environment. Once
technical difficulties are overcome, however, large scale

data storage and management functions can be moved. from a
mainframe host to a micro-based network. This approach
transfers all of the management, maintenance_and operating
responsibilities now associated with mainframes to a2
different medium - the network: The resulting netwcrk
requires the expertise of a professional organizatiocn to
provide development support and ongoing operation. It is no
more a_user-operated undertaking than is the present

mainframe skop:.

. At _least for the foreseeable future; the limitations
presently associated with sectirity and data handling on a

micro-based network will assure _a continued role f:+ the
mainframe as the host for institutional data. Ci~r~eat

mainframe-micro links already provide a number of

capabilities: Micros can be used as collectors anu .4itors

for transaction data which is passed to a mainframe hcst for

inclusion i+ an institutional data base; the means are._

for off-line analysis and report processing; micros can be
easily provided with the terminal emulation capabilities
needad to support mainframe access and user-computing; and
there are a number of software options available which use
the mainframe host as a "post office" to collect and forward

messages and Jata files from one micro to another.

By using mainframe-micro networks, users achieve the

economy,; flexibility and rapid access of microprocessing,
combined with a conduit to mainframe data resources and the
backup, security and power of the mainframe center. Thus, it

appears that, barring unforeseen price sri performance
improvements in micro networks, the marriage of mainframe and
micro technolegy holds the grester promise for the future.

_ People Issues: Although micros quickly evolved from

hobbyists' toys to serious business tools, many mainframe

managers and programmers have been reluctant to acknowledge

_ 9Michael K. Guttman, "Untangling Network Software Tie-Ups,"
Computerworld Focus, July 9, 1986, p. 26.
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prestiée and control and by competition for resources. The
traditional role of keeper of the standards was undermined by

the autonomy of microcomputer users. When it became apparent

integrating micros into the institutional information

architecture. Even though MIS is now 1argelv in_ control of

reluctance on the part of some professionals to pioneer new

approaches that can fully utilize micros' capabilities. =
Perhaps this is because of the old data processing adage that

"Pioneers get arrows in their backs, or it may be

launched a rebellion. However, it-is important that any
grievances be forgotten and that MIS build to the. future,

using each available technology to its greatest advantage.

. Becausc micro users frequently develop a sense of
ownership fo~ their systems, office staff may resent the
intrusion of standards; ruies and mandated procedures. &t
best, controls will ‘be. viewel as_a necessary evil: Thus,; -t

persannel, S0 they will dev'lop an . understanding oP the need

for standards and the benefits provided to the office by

their atoprion. (t is important that MIS be perceived by end
users as a partner in helping them make effective use of
their microcomputers

It 18 zlso d m,ortnnt to keep top management apprised of
nevzr development: a3dsociated with the evcolution of the

computer. industry., information technclogy is moving rapldly,

.s important that declsion-makers be kept aware of the
changes and their potential for the institution.

,,,,, A major responsibility for MIS Ieadership is the need to

address the human issues joth within the MIS unit. and the
broader organization. During times of rapid change, )
continuing open commun‘cation wit} all 1areas and levels of

Futu 9 of Hainfra-e Eomputlvg Centers

~ What type o ixta prciessing wili ultimately prevail®
T 12 =zt llke 7 Luat Soth big and little oorputers will

coutinue to be ueseded ané used. Smali system. - | oimjp.e

appl ‘eaticrs 11 'z b.ilt and muintained o ©<€ ... ane reor-

vompt:cing  .1li domi...tc the 2nalyc<is andrréi 3G 0.

Institutional cata basec 3ystoms w.il ~on vooo o ke Tt glosed
]
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and maintained by computer profassionals who .::%1 use large
computers_to process and stor~ ~-:_large data tasecs involved.
Micros: will be tied tc mainfr:s:=s by high speed communication
networks, thus providing use¢r: =ith the benefits of both
worlds:

The mainframe computer center will continue tc play an
esser’ .~ role in this scenario. _A high level of

profe-:" ..al expertise is essential for building large,
compl... ::ransaction-oriented data base systems and for
desig.’"” and coordinating cooperative mainframe-micro
system.. However, mainframe shops are due for major changes
as their role and responsibilities become more demanding.

They will evolve into organizational data centers and data
distributors. Much time will be sSpent on developing and

implementing communication networks, on perfecting methods to
provide-a seamless integration of micros and mainframes, and
on developing methods to assist users who will do much of
their own computing: Distribution of data, presently
achieved via printed report or CRT, will be extended to

include distribution to a micro. With the implementation of
powerful mainframe-micro networks, mainframe centers also
become logical designees to provide backup and security for

critical micro data files:. Thus; the demands made of MIS

professionals will increase in scope and complexity:

_ In preparing for the future; professional staff mus:
develop additional expertise in data communications; fcr the
ultimate resolution of mainframe versus micro issues wilil
depend on powerful communication networks. The network is

becoming the backbone of the modern information system and
will be the ultimate determinant of overall system

péifbiﬁ?ﬁéé;

. Mainframes and micros have different strergths and both
are,neededfby the modern organization.: The challenge to MIS
is tb,dé?élbﬁ,éﬁ;iﬁféfmétiéﬁﬂéyétéﬁé,étﬁétégy,éﬁd o

architecture that can utilize avatlable technology to the
greatest advantage. The planning imverative is to develop

the appropriate integration scheme.
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ALTERNATIVE MODELS FOR THE DELIVERY OF
COMPUTING AND COMMUNICATIONS SERVICES

E. MICHAEL STAMAN
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Introduction

The "?ields of force" which affect Lnlver51ty computing and information

years ago when the key lssues were capability, capac1ty, and

compat1b11 ty. Examples include such preV1ously non- traditidhal activities
as shbportlng 1nformatlon centers, dectdlng when and how to use
“product1v1ty teols" de !xng with purcha51ng rather than building new
serv1¢es and prov1d1ng ' adershlp in the overall area of 1ntegrat1ng

college- and Uﬁiversity-alde systems into one cohe51ve service.

While cempﬁt%hg execut:+es; who are frequently becoming krown as "Chiaf
Information Officers {10's)", st111 have clear responsxblllty for central
computlng services, the nature of those services today is 51mp1y not the
same as in years past. Thetr role as a provider of traditional computlng
systems and services has been ﬂxpanded to include act1v1t es ranglng from

becomlng a largely self- dlrected eommuntty of users: The priorities

with <ne role of "systems integrators" rapidly evolving as the top

priority.

The purpose of this paper is to explore varlous tools and models for

prov1ding computlng serv1ces which have evolved as a result of chang1ng

technologies and user abilities; The questions that the paper seeks to
explore are:

® What were the key 1ngred1ents of each model or tool at the t1me of
its evolution?

Jo
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SHIFTING PRIORITIES

NATURE OF CENTRAL SERVICES IN THE FUTURE --

Integrator ~* 3 Diverse Set of Systems, Networks and
Hardware

“Information Center” and Caretakers of Datal
Information Resources

Network Planning & Management
Provide Standards, Procedures

Consultants, Advisors to a Largely Se*-Directed
Conimunity of Users

Set Up New, Specilized Services

Operator, Provider, Developer of Traitional Systems
and Computing Services
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How and where does each model or tool fit into spectrum of
approaches to providing computing and ccmmunications services
today?

o What is the nature of the new systems integration imperative?
Thie paper begins with a review of the original model, “compiting classic”,
and will consider tools and models such as <istributed ccmputing, fourth
generation languages, information centers, and the use of the computing
services industry, including "buy versus build" decisions. The conclusions
shoiild fiot come as a suFprise to many -- all of the models fit, and the
systems integration problems of today include all of the leadership and
management problems which have evolved through the past thirty years.
Capability, capacity, and compatibility are still issues, but the key issue
tirnis out to be how o best fit the range of alternatives avzilable ifto

the solutions required by universities today.

Computing €lassic

Older is not always better. An IEM 704, for example; cost about $2 million;
had 32,000 words of memory, and cost $800 per moith to power and cool. The
mean time between failure was several days. Migrating through a seemingly

uncertain adventure.

The organizational structure was clearly centrally managed: operations,
systems development, and all other services were BFéVidéa from a 5661 of
central resources. Development models were batch oriented, without data

bases as we know them today, and with all of the problems associated with



turnaround aaeuments; centralized datz entry, and difficult ad hoc

retortxng requirements. Providing support for modules of what should have
been a system but was really a sequence of programs desxgned by dlfferent
people at d1fferent points in time, with dlfferent archltectures and dup11-

cate data structures was an extremely d1ff1cult, if not 1mposstb}e task.

Capability, capacity and compatibility problems Wére the key issues.
Users and to sofie extent deta center executives, were not sure what was
poss:bie through the use of an “Electronlc Data Proces ’ng (EDP)" fac1}tty

capac1ty. and processor capaclty Nothtng seemed competible with anything

else.

The classic mocel served well for many years and; in context: is still an
1mportant alternatlve Today, the model does not really exist in its
purast form, since by deF1n1t10n the acqulsltlon of even one m1croccmputer
to perform proce551ng at any non-=central location oegins the process and
problems, of distributing computing; Many of the orlglnal problems with
thic model have been solved through database architectures and on=1ine

systems:

Universities should not; in fact wiii not be able to atteﬁpt to do without
thls alternative. If the alternative exists for no other purpo ; central
fac1itt1es will contlnue to be requlred to support un1versx.y owned data
bases and to contlnue to support targeted operatlons which cannot cost

effectively support their own requirements for information pr&céssiné. The
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term “computing begets computing clearly applies -= the evolution of
mlcrocomputing and d1str1buted computing has caused greater sophistication
on the part of the user eemmuntty, and as a natural eensequenee greater

pressure on central facilities:

Elstrxbuted,Functlons

At Flrst the problems 1nvoived whether to distribute: The issues were
whether computing executives coul¢ maintain control, synchronization of
data bases, and compatlbllity. Capac1ty was much less at questlon, since
one eeuld ceneexvably continue to expand the dtstrtbuted architecture to
meet fﬁéééssihﬁ ﬁééds; but éaﬁability was an issue since no one seemed to

know how to build distributed applications.

Teday, the prablem is what to distribute. Consider the following factors:

Interactlve versus batch needs

°

® (apacity of existing machine resources
® (Communications costs - -
@
°
°

Requirements for availability of services
Price/performance analysis
Horizontal versus vertical organlzatlon
There is no stock answer. The factors above affect that extent to which

one can distribute the functions which form the core of central activities.

Certain aspects of technical operations; for example; are fore easily
distributed than others. ﬁé@éﬁﬁsﬁéﬁ&éﬁﬁﬁﬁﬁﬁﬁéﬁéﬁ
tions, communications suppor systenms programmlng, product*on control and
eaeh of the ether aspeets of the funetlen. Similar questions extst for

app11cat10ns development (data base admlnxstratlon appllcatlons
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programming, systems analysis, systems documentation, user training. etc.),
and control (secur1ty, setting pr1or1t1es, standard1z1ng tasks personnel
planniné, evaluatlrg products etc.). While one might be w&lllng to
d1str1bute schedu! 1ng under a complex hoerizontal organlzatlonal structure,
for example one mlght not be qu1te 30 w1ll1ng to distribute plann1ng and

budgeting under the same structure.

greatest vested 1nterest in the qualtty of their information. Adm1s51on
offices, for example care a great deal about soc1o/demograph1c data;

business offices do not.

Similar arguments exist in support of the distributed alternative as an
effective agent for: computing plannlné and budgeting purpecse
(controllable upgrades), solv1ng access and processor capacity 'robiems;
and deallng w1th some of the polxtteal forces which often affect

central lZéd fa€llities.

The alternative will fit into the spectrum ov soluttons even better in the
future. .echnologxcal GOMDatlbllity will always be a problem, but tﬁé
issue is so well understood today that the problem has become routiie.
Decllnlng costs for technology will permit universities to dtstrtbute

1ncrea51ng amounts of machlne 1ntell:gence and the real compatxblllty
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problems that will evolve relate to the impact of distributing data, and
consequently of seemingly incompatible reperts generated by different

of fices from the same data base.

The term "automatlc programmlng“ has become roughly equated to "appllca-
tions development w1thout conventional programmlng" Vendors will claim
that programmers who ncrmally average 10 to 20 tines of code per day, can
increase productxvxty to 1,000 lines per day’ Buyers might conclude that a
one-hundred fold increase in product1v1ty is poss1ble, and that one ought
to be able to produce new appllcatlons systems at least several ttmes
faster thh preduettvity tools than without: The tools have been divided
into classes non- procedural languages, report generators, query facili-
tles functlonal appllcatlon products, and fourth generatlon languages.

Each has a different EHPﬁOSé;

But conventlonal programmlng has tradltlonally involved many spec1f1c
steps: user deflnltlons, de51gn aevelopment pre-implementatton
1mplementat10n Eaeh steg results in spe61f1c deliverables -- a techrical
product; user manuals, and cperations documentation during the development
step, and the act of coding is but one part of the applications development

process.

Figure 2 depicts one version of the process. Prototyping helps, but the
maaorlty of the effort, from conceptlon through operation; is not codxng

intensive. Doing the JOb rtght involves paytng as much attention to user

:6:
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tralnlﬂg as to cod1ng modules to update the data base. Eoualiy important
are questlons such as eff161enc1es of machine use response time, mainten-
ance, and pest 1mplementat1on modlflcatlons Expectations need to be
managed during the acquisition process.

A Chief Information officer would select productivity tools and one of the
dellvery agents for a great varlety of reasons. F1rst and perhaps most
1mportant, slgniflcant product1v1ty gaxns can be obtalned durlng certa;n
parts of most applxeatxons. Screen generatlon as 01e example, is easier

and faster with approprlate product1v1ty tools. End user compatxng,

be pos51ble to the extent that 1t is today without report generators,
stat1stxeal paekages and query Fac111t1es. F1nally, activities suct as
~entrally suppot*ed ad hoc reportlng, and some aspects of oateh reportlng
can be perfonned w1th signiflcant increases in product1v1ty, assumlng that

the correct tools have been chosen:

Information. Centers

Information centers have evolved as natural consequences of both the

distributed function and the productivity tools alternatives. Universities
are clearly dealing with an expanded applications deve‘opment environment,

one in whlch progrannung is performed in at least three levels: tradi-

sophisticated end users.

m\\
QD
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End users, however, are rapldly beceming more 11terate in computing because
becomlng more 1nvalved in computlng act1v1t1es ThlS trend; coupled with
the trend tcward 1ncreased use of seleeted productlvlty tools by end users
has 51gn1f1cantly changed the env1r0nment in Wthh computing and

communlcatlons sérvices are provided.

The alternatlve that CIO's have is te either establlsh or suppert an
1nformatlon center; or to aeeempltsh the same goals by appreprtately
1ncreas1ng the resources allocated to user services within the ex1sting
data center: Such centers serve to become a focus for trainlng and

eensult;ng for end users, s1m11ar te a traditicenal academic computing

center.

Informatien centers also can, and perhaps shouid be used as agents “o
reduce appllcatlons backlogs One tnportant factor in the amount of
rescurce ~vailable to develop and malntaln new core appltcatlons 1s the
requirement for ad hoc programmlng Too much ad hoc requirement in the
backleg generates problems such as:

Slow responses to requests -

Delays in new systems development
Unhappy users

Using an 1nformat10n center to reduee an appllcatlon s backlcg 1nvelves
developlng p011c1es Whleh would cause whenever posslble, initiators of ad

hoc requests to learn how to develop their own reperts. The argument in

'
(o}
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favor of such an approach is that centrally funded and managed resources
are scarce and expenSive and may be best allocated in support of new
systems 1mp1ementatlon* It is not clear that universities will continue to
be able to afford the luxury of a pool of 1nd1v1duals al:eeated

speC1f1ca11y to reSpondxng to ad hee requests.

Whether information centers will continue to exist in their presert form is
not clear although it is probctle that they will of §reater élarity is
that end user comput1ng wxll continue to expand as costs for technology

of technology become increasingly more sophisticated. As an alternative
for prov1d1ng serv1ces use of 1nformatxen centers or their derivatives

will become among the eptions selected with 1ncrea51ng frequency.

Computing Services Industry

The computlng services 1ndustry began in the mxd 1960'5 and has beer
growing at the rate of éé% per year for the past decade. It existe in part
heéaﬁée of the relatlve newness of the entire comput1ng 1ndustry, in part
because of needs for additional expertxse on an “on-demand" basis, and in
part because of the ab:ltty of any industry which has made 51gn1f1Cant
capxtal 1nvestments in people and products to leverage those investments in

cost-effactive ways.

The industry offers a range of alternatives to a CIO trying to develop the

most cost-effective solution to the problems at his or her university.



Products and services available include:

Consultlng

Contract Programming-
Data Processing Services
Applications Software

Facilities Management

Systems Integration Services

A CIO's decision to turn to a vendor for a bartiéalar solution will almost
always be based e1ther on the avallablllty of in= house expertlse or cost

on cost rattes rangtng from 10 to 1 up to 100 to 1, and on time sav1ngs of

up to 10 to 1: On the other hand, a &ééisiﬁh to Buy custom software is

much more dlfflcult to make because it is not nearly so clear whether there

will be s1gn1f1€ant cost sav1ngs even in ltght of potential time sav1ngs

and possrble lack of in-house expertise.

The computlng service industry has evclved alonig with the remainder of the
tndustry. Increasrngly; vendors offer relational data base 5?6&&&{&;
6?‘6&iiéfs wﬁiéﬁ gubﬁaﬁ umaaa and aawﬁlaaa ééEéBilitiés and ;s%aaucts or

Vendors are 1ncrea51ngiy 1nterested in trends in systems 1ntegratton,

tntegrated workstations and mission critical systems; and, to some extent,

productc and services are belng offered in these arenas.

serv1ces lndustry as rapidly as their counterparts in the prlvate sector.
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Need was perhaps an inhibitor, cost another, and pride of in-house
developed solutions a third. Trends are reversing each of these inhibi-
tors. As un1vers1ty executives become 1ncreas1ngly soph1st1cated in their
appl cations of technolog