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ABSTRACT: This pdper reviews the recent licencing controversy instigated by the Society
of Certified Data Processors (SCDP). The rationale for proposing licencing legislation
15 evaluated as an intent to facilitate the creation of a legitimate computing pro-
tession and as to the reaction received. The resultant discourse has focused attention
upon the development of Codes of Good Practice which will define the professional and
his conduct as well as provide the basis for <¢btaining public acceptance as a legitimate

®

THE LICENCING CONTROVERSY AND IT'S NEANING 'O PROFESSICNALISM

G. Gary Casper, Ph.D., CDP, CDE

Associate Professor of Computer Science

profession. The challenge 1s made for participation in this development effort.

The past year has secen considerable May I suggest that the answer lies in
discussion relative to the questions of the fact that licencing was merely symp-
professionalization, certification, and tomatic of the real malady, and while
licencing. The controversy has been capable of evoking uneasiness in the in-
heated, emotional, demanding, and for the dustry, represents a mis~diagnosis of the
most part non-productive. problem. Of course, such a statement begs

' the question, what is the proper problem

How could so nuch discourse and at- definition?
tention have produced so little sub-
stantive effort and persuaded so few? I suspect that the answer to that
There 1s a temptation to answer that the question is to be found in the teeming
licencing controversy initiated by the value conflicts associated with our con-
Socrety of Certified Data Processors cepts of freedor from requlation, of pro-
(3CDP} was 1ll-advised, self-serving, tecting individual rights, of free enter-
or a "hoax". (19)(22) prise, of competency, and of protecting ‘

the public, to mention but a few. This I

if such arguments were to prevail, hope will at least prove true of serious

then why has the controversy persisted members of the industry. Other negative
for well over a year, and why have some reactions come in part from those who are
of the most responsible personalities in threatened by the possibility of having
the computer industry been moved to make their ignorance and lack of skill and
public statements concerning maticrs ] knowledge exposed. The attendant loss of
alleged to be so trivial? Wiy has job potential due to constraints resulting
virtually every major computer society from standards must certainly threaten
made a public statement on this matter? some. I also suspect that until v« have
(9) (10) (14) (15) -(18) (21) (22) resolved such conflicts, little real pro-

gress can be achieved.

Although one could offer many expla-;
nations for these statements, it would For example, as long as we hold that
appear to me that one of them could not! the individual has the right, without
be that the topic was trivial. A re- requlation, to perform anv service for
sponsive chord has been touched and it which he can find a buyer, it will remain
has set off serious introspection, difficult to protect the buyer. Certainly
doubt, fear, and concern amond many. most data processors rxealize that a person
Any serious student of history could well may be extremely competent in selling a
reflect that the sheer volume of dis- system yet prove wholly inadequate in
course and the level and quality of the attempting its implementation. I suspect
participants, to say nothing of the that most of the members of the industry
leqislative bodies involved, is clearly active in the societies have come to drips
drarnostic of a major historical event with such issues. But I also suspect trom
in the industry. why, then, haven't reading the licencing controversy letters
sweeping proposals and activities been and articles, that many of our colleayues
made apparent? in the field haven't. (12) (113)
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Considerable reference 1s made amona
our peers in the couamputaing industry of a
data processing or computing professional.
The term itself is elusive, for most who
use 1t are extremely hard pressed to pro-
vide distinjuishing characteristic's al-
though thev feel they are professional and
many others are not, an interesting
eqotist reaction.

At the outset let 1t be perfectly clear
that the use of the term professional in
our industry 1's merely a dream or hope
f .- the future. In fact, currently no
such c¢reature exists. True, many are
worhing tfor the reality but the vast ma-
jority are eoither apathetic or actively
opposed to the concept. It is this apathy
and opposition which must command our
wnterest, tor a lack of understanding of
the motives of such opposition may well
sprell out doom to the cfforts to legartir-
matize a computing profession. Since the
Association for Educat:ional Data Systems
is already actively involved in the
efforts to create a profession, let's re-
flect upon wnat 18 necessary to create a
legitirate professional in our Society,

Before gaining such status, 1t is clear
that the profession must exercise dis-
cipline sich that 1ts mermbers perform in
acceptable and ethical ways which protect
the public interest and command its re-
spect. Further, those who do not perform
itn such a manner must be disciplined or
the profession faces the loss of public
respect and support. Therefore, an el-
erent of regulation i1s requared.

The very concepts of professionalism,
certification, and licencing involve an
nloment of regulation. I bhelieve 1t to
be quite clear that nost computer societies

and leaders favor some sortof requlation. It

already exists in that college degrees, on
the job training, and experience evalua-
ti1ons are belnd increasingly utilized 1in
hiring and promotion procedures. I'm
confident that few, 1f any, of this
audience would arque adainst some such
requlatory influence although great
diverqgence might exist concernirg its
form. Therefore, no further argiment
will be made 1n defense of the concept of
requlation. Rather, attention to the
form of such requlation 1s appropriate.

The simplest form of regulation would
be voluntarily imposed by the individual
upon himself. He would exercise care to
upgrade his skills, not present himself
bryond the capability of his skills,
eneorcise ethical conduct, and give his
erployer full value for dollars reccived.
while such a pogition is :Meal, it is
also dangerously naive. Yeit, many of
the criticisms made in the recent
Ihooncind controversy tend to promote
stch naave te, Pazo oo many responses
trom the tield arqued that such vol-

untarism is possible. As a matter of fact,
the best arguments in support of the need
for standards and regulation come from
reading the ignorant, mis~informed, naive,
emctional, and flaarantly erxrroneous state-
ments made by many respondents to the
licencing controversy. (13)

The next level of regulation involves
peer and employer pressure by providing
educational opportunities and self-im-
provement procedures such as the often
mentioned seclf-assessment programs proposed
by the Association of Computing Machinery
(ACM). Other examples can be seen in the
management training programs of Data Pro-
cessing Management Association (DPMA).
Another proposed program, the ombudsman,
would give some coercive power in that an
individual could be subjected to review of
his peers in the precsence of a complaint.
Historically, however, such programs have
accomplished little in establishing re-
gulatory conirols and promoting the con-
cept of a profession,

A more formal effort to achieve such
peer and emnloyer pressure to encourage
voluntary participation and adherence to
standards 1s the certification movement.
Here is attempted a clear and comprehen-
sive articulation of peer evaluation and
approval with attendant subscription to a
continuing practice of ethical behavior.
At this level one finds most of the gen-
erally mentioned and accepted attributes
of the definition of a profession except
enforceability. This of course is the
realm of the Institute for Certification
of Computer Professionals (ICCP}. This
effort is essential to the development of
a professional group of pcople and re-
presents the most significant industry
effort to improve and regulate itself.

However, with an estimated half million
practioners of data processing, and
fourteen years since the inception of the
Certificate in Data Processing (CDP)
program, only 30,000 plus people have taken
advantage of the program while only 15,000
plus have achieved CDP status. (17} This
would appecr to be hardly a booming re-
commendation for voluntary certification
and regulation.

It should be no surprise that the ccm-
petent feel no necessity to prove their
abilities beyond their every-day perform-
ance; and even more so, ‘he incompetent
certainly aren’'* goiny to flock to demon-
strate their status to the world. Only
when certification becomes legitimate and
the competent understand its role, will
they make the effort to comply. Then the
incompetent will be identified and will
find it necessary to improve or accept
roles in keeping with their skill levels.
Thus the public interest will be protected,

But the question now becomes, how lenag

-
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will this process take? A corollary is how
much time 1S available for completion? If
one decides that the time .equired exceeds
the time available, then the voluntary
certification approach becomes untenable.
why then might one come to this conclusion.

The answer depends upon projections of
current and future events now evident
and believed to be inevitable. In Novem-
ber 1974, this author presented what I
believed to be compelling arguments that
privacy legislation was necessary and
wmrinent. Less than a month later the
Conqgress passed the first public privacy
b:11l into law. (16) Projections of
private domain laws are readily available
and indicate need for immediate concern,
since privacy laws are passing state
legislatures with increasing regularity
and wmplications for the data processor.
1) (8)

if the computer industry 1s to par-
ticipate in this regqulation of computer
related areas rather than perform as tech-
niciars under the guidance of other pro-
fessions then we must establish our-
selves as acceptable professionals and in
short order. Notice the movements of
other professions such as law and parti-
cularly accounting to fill the void here.
Already CPA firms are hiring DP personnel
as technicians to deal with systems and
procedural audits. Furthermore,
accounting education 1s changing to adapt
to computer technology. Besides not being
ccmprehensive enough to cover all computer
applications, are we going to accept
technician roles to other professionals?
Or worse yet, unionization as a technical
function only?

An additional concern that the public
1interest must be protected is causing
legrslatures to become increasingly
csensitive to the impact of computer
technology. How long are they going to
tolerate the technoloyy without regulation?
Do we have time for voluntary approaches?

1f one accapts the inevitability of
such requlation within limited time frames,
the argument becomes compelling for ac-
celerating formation of the profession
and the regulation within it. In fact,
the passage of requlatory legislation
could make all the prior concerns empty
rhetoric.

It is in the belief that such would
happen, and especially that it would come
in a relatively short time frame, that
prompted many in the licencing movement.
Licencing legislation would provide im-
meédiate legitimacy for the profession
and prompt accelerated development cf
standards within it. Contrary to the
emotional attacks on the movement, it
certainly provides an alternative for
those who believe in and desire to

109

establish a data processing profession.

And as such it is worthy of consideration.
Again, I suspect the cooler thinkers re-
aiize this and recognize the need to
address the controversy. Further, it
should be noted that many public statements
of the leaders of the industry indicate
their belief in the future inevitability

of licencing. (4) (6) (10) (14) (18)

It should also be noted that licencing
bills are still on the docket in at least
two states (New Hampshire and Florida),
and that other states are considering such.
Further, new activity in this area can be
expected. Passage of sfuch a bill will
make all arguments moot and place the in-
dusiry in the position of having to react
rather than having the opportunity to
prepare in advance. This may well happen,
however, since few people seem inclined
to seriously prepare for such eventualities.
Rathzr many seem to want to deny the pos-
sibility. Such seems naive and out of
touch, especially since legislaturcs
souzht the SCDP licencing proposal with
amazing specd and persistence.

Therefore, far from being trivial,
SCpP's lciencing effort (22) was an
attempt to achieve accelerated developucnt
of the profession. The success of this
effort has been significant in at least
causing awareness and, in view of per-
ceived time constraints, a valuable con-
tribution to the industry. However, such
legislation is not without peril and in-’
adequte preparation must be avoided if
possible.

such has been my appeal in the past.
(3) (4) 1 have been concerned that the
industry is faced with potential for the
establishment of the profession, and
think it would seem prudent to prepare for
it. I have argued that certain things
must be done to prepare. In particular,
that identification must be made of who
would be a professional,what he would do
that would differ from non-professionals,
and how he would perform those activiti~s,
Subsequently ACPA, ICCP, ACM, DPMA and
others have accepted such a possibility
and the need for the same types of de-
finitions in their public statements on
licencing.

The "who" question is being addressed,
in my opinion, by such efforts as the
certification program of ICCP, which has
seen advances in its association with the
Psychological Corporation, the announced
long range planning project and the be-
ginning of a Codes of Practice Project.
Also efforts such as DPMA's new Education
Foundution, ACM's self-assessment program,
and AFIPS' job analysis for programmers
and analysts are valuable in this area.

Therefore, the licencing controversy
has focused attention upon what a prc-
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fessional will do and how he will do it.

It is 1in this domain in whch all interested
societies might participate to define pro-
jects, 1dentify funding sources, and assiqan
task forces to accomplish the necessary
work. %While it 1s proposed that each
soc'ety be free to pursue its own in-
terests, it is hopedall will cooperate
with one another for the common good.
~utcome hoped for is the establishment
of a Cole of Good Data Processing
Practices.

The

Such a code will then form the basis
tor processional activities. Without
such a code, professional status w.ll
remain meaningless, certification will
continue to struyggle, and licencing will
remaln premature., ?

Theretors, the real 1ssue is the
tormitior of a legqatimate profession,
requlated to protect the public irterest,
to anours the prality of the professional,
and to provide him with the working tools
with vhich he will perform. Time and
human nature arqgue against pruely volan-
rary standards, yet the more powerful,
and in my opinion tnevitable, effects of
Licencing appear prepature antil a Code of
tood Practices 13 developed, T[urther,
when 1t does hoppen, I hope for an in-
Justry licence not fedoral control. (9)

Thereforse, 1 see the licencing con=
troversy insts jated by SCDP as a valuable

contribation to the industry. It has
¢ rearted 'pterest, discussion, and focus

uron our ceeds. It has enhanced the
possibilities for creating a profession
by tecusing attention upnn the real
oroblem of developing a Code of Good
Practice. Thi1s is the major challenye
now facing the indastry and the societies.
ow 18 the tire for enlichtened commitment
of personal eftort and resources to mect
the challenge. T sincerely hope we are
up to 1t and,solicit your personal in-
volvement and support.
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AED3, CRTIFICATION, AND THE 1CCP - A PAKTNERSHIP FOR THE FUTURE

Jmen dwustine, Jr.

s

nortik Public Schools, lorfolk, Vireinia 23510

ABSTRACT: The Asmaciation for Bducationil Data Systems, 1n 1ts attempt to serve the educat.onal community,
has 2dopted 15 one of its objectives 1 hicu level of expertise on the part of prictitioners iv the field

¢ educational data systems.
ing qualifications.

An important elezent of such 2 level of expertise 15 some Dethod ol certify-
Thiaz paper will attempt to show how membership in the ICCP and support of the CDP

axanation will aid the Association in i%o pursuit ¢f this objective.

53nce AZDS' membership consists of professional
aducitors ae well 13 computer ¢2chniciins, many of
you may be wondering why thia crganization 18 o
member of the ICCP ind 1s so supportive of the CDP
oxaminatlon program.  Some questions that you may
be arkins are: How do thege activities affect you
12 an wndividual member of AEDS™ How do they af-

fect you 13 1 technician, an educitor, or an ad-
ministrator” Why does AEDS support the Institute,

L)

ert1firation, and the CDF prorram” During  the
next Sew minutes, I hope to anawer these questions
for you. r at least, furnish you with enough in-
fammation to fimure out the answers yourseives.

Coprtification is nothing new to the education
frell; we 211 resiize 1ts purpose and its umpor-
tance. I* has egsentially the same purpose and
wLgortance 1n teaching as 1t lces 1n educationsl
41ta systems. According to the dictiomary, to
cortify 15 to endorgse authoritatively as being of
« atandard quality, preparation, etc. Certifica-
t17n 18 not to be confused with licensing, ac
licensings 1s defined 28 formal permission by a
government body to practice in a particular area.
certificits~a, on the other hand, :9 the endorse-
ment by n peer group of an individusl's having met
pro=determined standards of quaiity in a particu-
11 »rea of expertigse. You will hear nore about
thia from some of our other apezkerc today. As
wmpertant as certification 1s te AEDS as an organ-
12it1on, 1t 18 even more 30 0 you 18 in indivi-
dual. With all of our glamorous ind sophisticated
computer systems and the relited prosramming
packages, we tometimes forget the importance of
the 1ndividual data processor. The competence
of that person 18 often taken for sranted, 3nd
*rorefore we often do not recosmize *hose who
have pacome obaolete. Unfortunitely, we some-
timen do not even recognize 1% in ourselves.

Pacaugse of rapidly changing techrical nmethods
md teshniques, the data processor must continual-
o toe to mantan and amprove hic or her oxper-
Georse Glager, past precident of AFIPS, has
anrd, "Thoge who are now ¢ompotent are becoming
Jewa an every day 18 technolnrice] dovelopments

tlae,
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continue at an overwhelming rate." Iu other
words, they are pecoming obsolete. The danger of
obsolescence faces all of us in the field of data
processing - from the beginning programmer to the
head of the department. It should concern not
only the technician but also the educational ad-
ministrator who relies so heavily on the informa=-
tion generated by the computer.

How can we protect ourselves and our education-
1l institutions against this danger? One way is
by taking 1t upon oarselves to maintain our per-
sonal expertise at an up-to-date level. This can
be accompliched in several ways, most of which
are already familiar to us. At%ending this AEDS
sonvention 18 4 good example of how we can keep
ourselves abreast of latest developments. For
in depth training in new methods, we should attend
specialized workshops and seminars. Another way,
scmetimes ignored, is reviewing technical publica-
tions, most of which are obtainble at no cost.

You, we can do thege things - if we recognize
our deficiencies! But what happens to those of
ug who are busy in our own little worlds, feeling
that our present methods and techniques are the
ultimate? There's an old saying down south that
goex, "It 2in't the things you don't know that
wet you in trouble; it's the things you know for
sure that ain't sol!" At one time or another, we
have all been surlty of falling into this trap.
Certitication and an examination progrom, like the
CDP, could prevent such things from happening.

What better way 1s there to recognize ouvr
deficiencies than to take an examination on what
we think we know? A wise man once said, "It's
atranse how much you've g£ot to know before you
know how little you know." Testing to detexmine
knowledge is one of the mainstays of our educa-
tional system. Ian't this, then, what the CDP
examination 1a all about? It offers us an oppor-
tunity to discover what we actually know and what
we do not know. Passing the examination is a
srest achievement indeed, but we con gain many
bonefits even 1f we are not successful. The




preparation to take the exunination, by iteelf,
forces the applicant to acquire useful information
about a wide range of technical arazas that he or
she way not have come in direct contict with in
his or her day-to-day work environment. The ap-
plicant who 18 sincere cannot help but improve

his or her expertise by experiencing this prepara-
tion.

Most of ua like to think of ourselves ag pro-
fessionals, irregardless of recent court decigions.
If this 18 the case, then we should be willing to
assume the responsibility of being a professionai.
We have a responsibility %o our employers, to our
gtudenta, to our public, and to ourselves to per-
form our services in the moat efficient and 1n-
telligent way possible. Before this can be done,
we must satisfy ourselves that we have the person-
21 ability to perform in such a manner. With more
ind more emphasis being placed on privacy of data,
iocurity of equipment and data files, and account-
Wility, the data processor is faced with greater
Jemanda for a hix: level of competency and exper-
tige than ever before. It 13 up to us to equip
ourgelves to meet these demands!

Let's look at the importance ot certification
from the administrator's point of view. To the
sdminxstrator, the certification progranm (and in
partieniar the CDP examination) 18 1mportant in
that be or she ncw has a "yardstick" with which
to meisure the level of competency of personnel or
of applicants for data processing positions. He
or she no longer has to take a shot in the dark
when hiring these people. Certification gets a
standard by which the administirator can make vital
personnel decisions with gome dJegree of certainty
that they are the right decisions. The impor-
tance of certification standards and the useful-
neas of the examination will increase as the pro-
Zram 15 perfected and expanded to include a wider
range of test areas, aspects of which are current-
1y under development by the ICCP. As a member
gocrety, AEDS 18 maKiny a uirect contribution to
thig development.

Included 1n the expansion of the examination
prosram are the eventual development of a serles
of examinations testing skill levela and a stan-
dardized aet of job requirements upon which such
examinationa can be based. Here again, AEDS will
have the opportunity to make an important contri-
bution to n activity that will effect all of us
1n one way or another.

Thers 13 still annther benerit dorived from
our membership in the IGCP. With our membership
1n the ICCP, and in AFIPS, we have the opportuni-
ty to apeak out on behalf of our members and the
eoducational community on 1gsues of deep concern.
You may be saying to yourself that AEDS could
1lways speak out, whether or not it was a member
of the IGCP. That's true, but now this associa-
ti1on, through such affiliations, has assurance
that 1t's words will be heard! AEDS 18 now able
to participate in activities far beyond our capa-
brlities 1f attempted alone, and the certifica-
tion program is only one example. Through our
of ficers and representatives and their meetings
with the representatives of other member gocie-
ties, AEDS has been able to make a aignificant
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impact on the data procegsing community. I sin-
cerely believe that this 1y only the beginning,
for we are fast becoming accepted as the “spokes-
pman" for all of educational computer technology.
T foresee the time, 1n the not too d:stant {uture,
when there will exist a specialized examination
for practitioners in educational data systems,
both technicians and instructors. AEDS will be
able to use its influence as the representative
society of the educational data systems field to
make a large contribution toward the Jdevelopment
of such an examination.

There is another aspect of the ICCP's activi-
ties for us to bear 1n mind, and that concerns
the 1nfluence and statug ~f the  ICCP 1tself. The
astatus of the Institute has been continually on
the rise since its inception, but it received its
greateat boost when 1t was publicly recom.ized by
AFIPS as the certification group. I am jcoud to
say that AEDS, being a member society of both
groups, played a big part in bringing this public
recognition about. With its elevated status and
1ts increased influence in the field, the ICCP
will eventually become an authoritative source of
information and expertise for employers, educators
practitioners, and public officizls.

lMany words have been used to point out the
importance of the ICCP und the certification pro-
gram to thia association. If I had to condense
these words into only a few, I think I could say
that realizing the need for qualified personnel
and the importance of a certification program with
which to meet those needs, AEDS is able to reap
more benefitsa for its members and contribute more
assistance to the educational community by taking
an active pari in the development and maintenance
of such activities. Or as the worm said as he
bored into the apple- you can accomplish much
more on the inside!

In conclusion, I would 1like to remand you of
the principal purpose of thia organization - to
provide a forum for the exchange of ideas and
techniques in the field of educational data sys-
tems. This purpose 1s also applicable to the
relationship between professional organizations in
that groups like the ICCP and AFIPS provide their
member societies with a forum for the exchange of
1deas. In turn, you as members of AEDS hive a
much £reater forum available to you.

The officers and members of AEDS realized thas
gerious need when we adopted our present set of
long-range goals and objectives two years ago.
Specifically, this organization has committed 1t-
gelf to the purguit of the following objéctives
relevant to certification and the ICCP: to Jevel-
op and instaull an organizdtional mechanism which
will permit AEDS to certify individuals in the
field of educational data systems, to promote the
sharing of i1deas with other organizations, to work
with related organizations in order to better mon-
1tor and coordinate those activities which affect
educational data processing, and to promote recog-
nition of the reliable professional role of the
educational data processing specialist and hish
level of competence required for this role.

Here wo have our own goals and objectives, and

s
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as 1 mentioned before, we are committed to pursue
these goals and objectives. Our membership in the
ICCP and our support of the certification activi-
t163 are Sigmficant milestones in therr eventual
ichievzent!

Before I sit down, I'd like %o pass iloh@ 3
vit of philosophy that I ran acress recently and
thowght very appropriate. The author 15 unknown,
Pt 1t eounds like something anyone of us might
b» thinkins.

“Ho vho knows not and knows not he knows not,
he 12 1 ool - shun him; he who knows not and
krows he knows not, he is simple - teach him; he
vho knows and knows not he knows, he is asleep -
wike him: he who knows and knows he knows, he g
wige = follow hum!" My wish for each of you 1z
that you know - and wnow you know!

Thanx Vi
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INSTITUTE FOR CERTIFICATION OF COMPUTER PROFESSIONALS

Paul M, Pair, Secretary
Institute for Certification of Computer Professionals

The Institute for Certification of Computer Professionals was incorporated in August 1973 as a non-profit,
professional organization by eight so.ieties in the field of data processing and information management.
At that time the Institute assumed all responsibility for the Certification Program initiated by the Data
Pro.essing Management Association in 1%62. Hence, the Institute "inherited" the more than 14,000 persons
who had earred the CDP (Certified Data Processor) Certificate.

CHARTER MEMBER SOCIETIES

ACM  Association for Computing Machinery

ACPA Association of Cumputer Programmers and
Analysts '

AEDS Association for Educational Dats Systems

A1A  Automation One Associatinn

CIPS Canadian Information Processing Society

DPMA Data Processing Hanagement Association

IEEE Computer Society of the Institute of
Electrical and Electronics Engineers

%COP Society of Certified Data Processors

The membership of the eight charter societies
represents more than 65,000 professionals in
this field. Each society selects its two rep-
resentatiies to serve on the ICCP board. The
two AEDS Directors are:

Dr. Philip J. Gensler

Department Head, School of Business
West Texas State University

Canyon, Texas

Paul M. Pair

Senior Education Consultant
Control Data Institute

430 Horth "ichigan Avenue
Chicago, [1linois

Following the incorporation of the Institute,
the sixteen Directors elected officers and
established working committees. Their first
responsibility was to issue a brochure de-
scribing tne Institute's purpose, programs and
structure, as follows:

PURPOSE

ICCP is a non-profit organization established
for the purpose of testing and certifying knowl-
edge and skills of computing personnel. It is a
coordinated, cooperative, industry-wide effort.

A primary objective is the pooling of resources
of constituent societies so that the full atten-

o

tion of the information processing industry will
be focused on the vital tasks of development and
recognition of qualified versonnel.

The Institute will foster, promote and entourage
development and improvement of standards of per-
formance and of good practice. It will become
an authoritative source of information for
employers, educators, practitioners and public
officials.

PROGRAMS

ICCP serves as the focal point for its constitu-
ent societies which sponsor elated programs so
that the results of their activities may be
incorporaied into that of the Institute. In
addition to testing and certification, ICCP
planned programs include job definitions,
curricula, continuing education, self-assessment,
and codes of ethics.

During its initial stages, the Institute's high-
est priority is the improvement of existing
programs and the establishment of new examina-
tions for various specialties. A framework for
a broad spectrum of tests, and the relationship
of these tests to job functions and curricula is
under development.

In parallel with the creation of new examina-
tions the Institute is also concentrating on
self-assessment programs.

The Institute acquired in early 1974 the testing
and certification programs of the Data Processing
Management Association (DPMA), including the
Registered Business Proqrammer (RBP) and the
Certificate in Data Processing {LDP}. The latter
is offered annually in test centers in colleges
and universities in the U.S.A. and Canada.
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STRUCTYRE

The Institute is governed by a Board of Direc-
tors to which each constituent society desiq-
nates two directors. The Board of Directors
elect officers who serve as an Executive
Committee to act for the Board between meetings.

Standing Committees that provide advice to the
Board and assist in the management of the
Institute are: (1) Program, (2) Public Informa-
tion, and {3) Budget and Finance. As programs
are initiated by the Institute, Councils will be

R established to oversee them and to provide the

necessary guidelines to assure the highest
standards, Initially, there is one Council--the
Certification Council--which has jurisdiction
over the CDP examination program.

. CODE OF ETHICS FOR HOLDERS OF THE CERTIFICATE IN
DATA PROCESSING

"The holder of the Certificate in Data Process-
ing, consistent with his obligatier to the public
at large, should prorote the unders inding of
data processing methods and procedures using
esery resource at his command.

“The holder of the Certificate in Data Process-
ing has an obligation to his profession to uphold
the high ideals and the level of personal knowl-
edge certified by the Certificate. He should
also encourage the dicsemination of knowledge
pertaining to the development of data processing.

"Tne holder of the Certificate in Data Process-
ing has an obligation to Serve the interests of
his employer and clients loyally, diligently,
and honestly.”

THE CERTIFICATION COUNCIL

Responsibility for policy-making, planning and
directing the COP Program is vested in tne
"Certification Council® which was created in
1963. To insure that the COP program is repre-
sentative of the entire data processing profes-
sion, the members of the Council have continu-
ously been selected for diversity, as well as
depth, in their knowledge of data processing.
Five members, elected by the Council from
acknowledged leaders in the field, serve over-
lapping terms. The Chairman is appointed by
the ICCP Directors. The current Chairman is
professor William Horne, Boston College,

The responsibiiities of the Certification
Council include: establishing the rules qovern-
ing academic, experience, and character require-
ments for candidates; determining the scope of
the CDP examination; and, annually, approving
the contents of the examination, They are
vesponsible for continuously updating the
content and subject matter of the examination.

THF C D P EXAMINATION

The CDOP Examination is offered once a year
{currently the third Saturday in February) in
over 90 locations in the U.S. and Canada. It
consists of five major sections as follows:
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Data Processing Equipment
Computer Programmina and Software
Principals of Management
Quantitative Methods
Systems Analysis and Design

Each section consists of 60 questions.

1 CCP: CREATING A NEW IMAGE

As Corporate Secretary I included in my annual
report, January, 1974: "The incorporation of
ICCP as a non-profit, professional organization
appears to have created a broad appeal to new
segments of our data processing professionals.
The response has indicated that MANY persons and
organizations are in agreement with our objec-
tives and programs, It is especially gratifying
to note the response from the academic community
as we answer our telephone calls and read our
correspondence, Inquiries from business and
industry also tell us there is a Search for a !
professional association which will aid "Mr.
Employer" in determining who is qualified for
employment in his computing organization.
Comments and inquiries are literally coming from
®all over the free world."

1CCP SIGNS AGREEMENT WITH THE PSYCHOLORICAL
CORPORATION

Following are excerpts from the Newsrelease
announcing this important decision: “ICCP and
The Psychological Corporation have signed a long-~
term agreement for the conduct of testing and
related programs for personnel in the industry.
Under the agreement The Corporation will provide
ICCP with psychcmetric consuitation and services
and administrative support for ICCP's testing
programs, particularly the COP Program, Equally
important, the agreement provides for cooperative
efforts in the expansion of ICCP's programs to
provide broader, more effective certification
test coverage for personnel in the computing
industry.

"The Professional Examinations Division of The
Psychological Corporation desiqns, develops, and
administers tests and testing programs for pro-
fessional groups and organizatjons, for business
and industry, for educational ‘institutions, and
for private and public agencies. It provides
complete services for entrance and admissions
examination programs, as well as licénsure,
qualifying and certifying examinations. It also
offers test scoring, processing, data anmalysis,
and related services, in relation to its own or
others' tests, questionnaires, surveys, and
other measurement instruments."

CHARTER MEMBER SOCIETIES COOPERATIVE EFFORTS

One of the major programs of the ICCP Directors
is PROJECT ICCP in which it prepares ample and
pertinent information for the use of each of the
eight charter member societies. It has been
most qratifying to note that each society, in
its own management of promotion activities with
its own members, has been highly cooperative,
Each is to be highly commended,
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Pertinent to the above, it is pointed cut that
the number of applicants for the 1975 CDP exami-
nation increased from the previous year by 12%
or 2363 applicants. In a recent Newsrelease it
was announced that the number of applicants for
the 1976 examination increased about 174 to

2876 applicants.

AWARDS FOR EXCELLENCE

The 1CCP Directors announced after the 1975
examination that an AWARD FOR EXCELLENCE would
be made to: (1) The person making the highest
score on the entire examination of five parts,
and (2) to the person who made the highest score
on EACH of the five parts of the examination.
This recognition resulted in the creation of
great interest on the part of employers as well
as all those whr sat for the examination.

AMERICAN FEDERATION OF INFORMATION PROCESSING
SOCIETIES ™~

Four of the eight charter member societies are
also members of AFIPS (ACM, AEDS, DPMA and ILEE).
This is significant because it provides ICCP with
another opportunity to cooperate with the 16
constituent societies of AFIPS whose membership
represents more than 200,000 professionals in
our field of data processing and informa.ion
management.

CONCLUSION

It is becoming increasingly evident that the
original concept of establishing a non-profit
professional organization was sound. The breadth
and depti of ICCP programs and policies appear to
have produced high credibility. The positive
response from both the academic community AND
from career-minded young men and women in the
field indicates they are, indeed, interested in
professional advancement.

CERTIFICATION has become a synonym for many
persons interested in achievement recognition in
many occupational classifications. Just a few
examples indicate the trend and the urgency of
action:

cpA Certified Public Accountant

CDP Certified Data Processor

CLU Certified Life Underwriter

CPCU Certified Property Casualty Underwriter
CAM  Certified Administrative Manager

CPS Certified Professional Secretary

cpM Certified Property Manager

The increasing demand for well-trained profes-
sionals in our field is evidenced by the survey
produced by *%e U. S, Department of Labor:

ESTIMATED DEMAND FOR COMPUTER-RELATED

EMPLOYEES®
In 1968 In 1980
Programmers 175K 400K
Systems Analysts 150K 425K
Computer Qperations 175K 400K

1n8

14

An editorial in the March 1976 INFOSYSTEMS maga-
zine entitled, INFOWORKERS OUTNUMBER ALL OTHERS,
Robert Diamond states, "The importance of effec-
tive, economical information handling, storage
and processing systems, cannot be overemphasized
if you are to believe the findings of a Stanford
University researcher whose report, 'The Informa-
tion Sector of the Economy' was presented at the
Paris Conference on Computer/Telecommunications
Policies last year.”

maccording to Edwin Parker of Stanford's Center
for Interdisciplinary Research, information
workers, as a group, now outnumber all other

workers."

The above illustrate the timeliness and, hope-
fully, the effectiveness, of the Institute's
on-going programs to provide "Mr. Employer" with
a uniform yardstick (the CDP examination) as
he/she requires more well-trained personnel in
this ever-expanding field of data processing and
information management.

[
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DEE TOHDOATTN ol TOMORRON 'S DE TANAGER

Richard A, Bassler, Phi
Mrector, tonputer Systems Apphications Progran
The Wmerican Universaty

Fdward 0, Joslin, DB\
AP fraaming Coordinater

i, S,

ABS IR

syvolvine tanctlons of datd processind mandgenent are examied,

pepartment of \gmiculture

ihe dvnamie natare ot the computer industry i more than apparent shen the

The nedd of management to

heep 1 toach with changes an computer technology 1% an accepted trursm widhin most
X 1 [\

mandvernn ntooarg lees,

dependent gon torces other

than those within the technology atselt,

However, the hanging nature of the PP manager's aole 1% largely

Social torees in the

forr o1 Lecislative frats amd torces of consumerism are typreal past events that have been

able to Jrin the atiention of data processing managers at all fevels.

Some ot these sub-

yeots e herng averded an opluanning the carricula an em colleges and universities. Tt as

now Lite o1 aoademicr s to dock st the needs and functions of tomorron’s Jdata processing

anisei~ o soe 1t planncd cducational programs are responsave to these cvolving need=. this
I proy

priper 2
dger~ it

and tam tions an the vears ahead.

fhe Jdvpamic nature of the svolvang con
putor tndustry s bedl Apown tooadl ot ue
ascoctated nith compater sviten.,  in orapid
wiecession the trade and prots —onal your-
nals report to the world the patest tedhno-
losacal advances an hardware,  bhrooas
followed by announcements of bobd new tedhs
mgnes 1nosolthare,  Yet cdiscrtiond otter
s trequently lag hehind the o tecnnolog
real devalopments,

Protesstonals an the compiter iadustin
are had pressed to heep up weth all these
new developments,  Thev are desyrous of
muantamng their technolomical carieney
and are cven hopeful ot apply iy sonc of
these advances to their dav to-das tasks.
One has only to read the anionncements of
courses offered by proprictary tiin-~ to ~ee
the broad spectrum ot intraest<. \ prodi
grons nunber of books s pervg prodaced on

evely aspect of computer usc and technelogy,

pesprte the ovident exchanve of pdeas and
the ¢ heational opportunities ter practi
tioners, manmy of our colleges and univer-
“rties are stpll offering the <ame Loarses
they oftered ap the past.
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Vased on g 1975 aescarch prorect conducted by the authms.

P

Some 1, a0 BP nan-

S manavement levels wore gquented to determine how they perceaved therr aoles

the compater scachoe programs of wany
annversitics and colleges are based on two
repoits of the \ssogation tor Computing
Laichanery (ACM Carriculum Committee on
Cemputer bducation for Management. dhis
commi ttee produced these reports, one con
"Curriculum Recommendations Por Graduate
Protessional Programs in Information Sys-
tems,” an Mav 1972 [Ashenhorst], and the
ather, "Curriculum Recommendatirons tor
Undergraduate Programs in Intormation
svatems,” in December 1973 [Couger]. -
Both proposals represent the views ol dis-
tingmished panclists. Some ot the recom-
nendations have been adopted by a number of
schools, and programs based on these sug-
gestions about the curricula are 1n etfect
today. However, many of the recommended
goal~ have been unattainable an the struggle
to develop programs responsive to students
and to emplovers secking qualifica gradu-
ates.  The broad spectrum of recommended
and requited matertal just cannot it inte
4 normal graduate or undergraduate proygram.

\

The thrust of these recommendations was
divected toward a discipline called =
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¢ e, with aoulses ds part of programs
offered by mathematics or computer science
departments in some schools. In keeping
with current trends, a distinct shift away
from the computer science flavor of programs
was announced by Harvard and the University
of Pennsvivania an early 19750 These two
schools have developed informations systems
programs in an attempt to ciose the gap be-
tween the needs of business data processing
and the courses offered in traditional
computer scvience programs [Holmes].

Other schools have been working in this
Jirection for some time. In 19538 The Amer-
1ean fivers<ity's Center tor lechnology and
Administration hegan with course offerings
lTeading to gradonate Jdegrees that followed
traditional computer science paths.  lhese
prograns have evolved into very sophisti-
tted and caretully balanced curricula
leadang to the Rachelor of Science and to
the Master of Science 1n lechnology of Man-
axpement . these programs are more pragmatic
than thevy were at the outset. Changes have
been directed by the forces of the market-
place, the needs of the students themselves,
and the needs of the potential emplovers of
the gradunates [Bassler § Kennevanj. But
these changes have generally been academ:-
cally oriented for the rank-and-file em-
plovee. lLqually important considerations
<hould be the educational needs of the DP
manager and an eaamination of how educa-
tional n-statutions can respond to these
needs-.

MHAT SYSTEMS MANAGERS SLE NS
THL DERTCEION OF {HE PROFESSTON

the authors of this paper examined the
marthetplave by sending out questionnaires
to 1,000 anformation processing managers
and a-king them to respond to a structured
set of gquestions and to comment on their
management functions [Joslin & Bassier].
Mer thirty percent respomded with usable
material.

In the ~tructured portion of the ques-
tionnare t(higure 1), respondents identified
the relative importance of the work they
are doing ¢ :zs, and predicted the importance
ot these activities five to ten years into
the Fwree, The tabulated respeases are

~hown in higure 2.

PURPOSES o6 1HI SURVLY

tne purpose of the survey was to de-
termine what ~ubject matter should be in-
cluded 1n the authors' new book, Y iy
0 o oweetgt, publiched 1 early 1976,
\nother purpose was to look for disparities

*fabiached by vollege keadians, ing,
I'.o. Box 11244
Alexandra, Virginia 2231
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QUESTIONNAINE ON DATA PROCESSING MANAGEMENT FURCTIONS

Ve e 1 AT @y ey pNAMEA @ we SR TNy ares A D
L L T L Y > naey mppetant ' a
Sah uhm e mpeitaace g i 3 B Rxd L -

THy el YT % EAKL & SES ML Ted wage, del st Wk WD x

3 Salatvaly weempertant e w ‘e

* 1% FUNCTIONALORGANIZATION ¢ 3 [FE SECURITY
Ty xe et 4y
R e Ve oy
Vot Yargeee AT
R VEL I ) *

PEOPLEWANL
Vvt v 1 L8 USLARLLATIONSHIPS
T oy e Ty LR RT v
s Wy Ve a%
ot o« vt e
Sy faeypman
Trmnr G Hp 07 gt Lagk «> 218

[RRFEZIPERT )
e %

OPERATIONS OPTIMIZATION

Cunas e
len gt o ¢ pd

B tmhemay PLANS AND FINANCE
Hedwee v wpe [

LA e vt g T sy LR T ]

Cgarn g wy Cas

O ]

ACQUISINON
s tane

e
SOFTWARE A s v

Morwa o P

SR Vow -

Lo dase wesrevt
Br g amiar, # yry
Beog e e ey

Ay mtren a4 PHYSILAL PLANT

t * 1
S
SYSTEMEDESION DALIL]
Tae xr ew
b * >
[P
a .

R R T R P R LI B ) x oy
R e . Fw N e v nea % @ as PR Y
L

et ek ¥ e g
PO 0 T heer t eEy p e e ta
v N v e [N e

ERYYRILE ]
N AN

<

. »e O A A Sonvier
£ antec bor Taehrotoqy bt Admonatiatma
The Amerqan Usmyert 1y
Wakngtos OC 2004

FIGURE 1




ERIC

Aruitoxt provided by Eic:

Trends in Information Processing Functions

n botee course of fermgs under enplover
pon.orsd educational prourams, but the
pebet e ol qonrses tahen v oomplovees an
s ternal protes aoepal enbiano GieTt progians,
tbe tourth r1eason was to deteimine what the
practitioners of the art are concerned with

todnn and to evaluate how thewe concerns
caont chanve an the future,  Such anlicated
chanve - coald concervably he reflected an

curtiouia to neet the necds of the
ardcoand then emplovers.,

mdivad

Pl S S B S RICPURED PORTEON 0 SHRVEY

Woording to the responses, scveral
tand ot a. dreds of Sproldl coneern,
tharl. tor the vears ahead, 0t tho-e,

oy papnt sl oaddieser Sequrity, Sotd

tid eoperattons Optunization,

Ve

oyt

Wty

Importance Importance
Present Future Present Future
Functional Organization very <oms not wery s ot Acquisition vely some not  very some not
g anemen? % S L OO T ¥ - 3 Hardware 20 44 24 31 a9 17
Sy o oer, 63 28 8 6 24 T Software 27 83 7 46 43 8
Proect maragement 43 ¥ 6 A 37 10 Aternatives 23 52 2t 43 41 12
T R N I 26 50 60 0 A2 13 Methodology 16 53 28 33 49 14
User Relationships fnancing 2138 37 w1 v 0h
Coroand cabuen 37 43 7 63 DA 5 Operations Optimization
Proot e cufoen 18 a8 30 42 14 Downbime 33 38 25 47 26 22
ATt e Grype 16 42 33 33 38 26 intethgent terminals 18 42 37 60 28 9
FFrvan, v 8 35 A3 33 39 24 Botllenecks 32 46 18 35 45 18
Lorgt comstrar? B W -2 3t 39 27 Hardware software momtors 12 37 46 33 38 23
Gt de ser, o 9 39 49 18 49 30 Costperformance tradeoils 30 50 17 59 31 6
Corverteg yotems 23 48 77 53 5 Operating costs 47 42 8 64 29 4
Plans and Finance Multi-vendor shop 8 34 51 31 35 26
TSN 3% 42 20 56 31 0 Physical Plant
fobure o 3, reme ety 38 51 12 60 26 4 Environment 20 49 28 32 49 16
£ 4338 16 T3 21 3 Support systems 20 52 25 138 47 12
Peopleware Software
Porcopre ot nohog 50 37 10 67 27 4 Mantenance 38 44 16 41 4y 17
Lt e ment 32 s 4 36 A5 7 Documentation 41 43 16 6% 29 8
ST A 3 16 o 13 3% 47 Database systems 30 44 24 7Y 20 7
Clgrewr geo e e 30 50 19 49 40 Q@ Pragrammer produchivly 33 44 20 54 30 13
St q 32 o3 vy 42 49 T Program dehvery 30 12 23 45 7 13
Trar ngdos fooabon 34 40 14 A8 33 7 Advanced techmques 20 47 30 5 131 13
Systems Design Security
Dala s mmran s gy 32 45 2t T4 200 3 fraud 13 33 50 37 35 24
Arg cabene 41 33 6 BY 33 5 Data cecunly 29 a7 24 64 07
P CLEANN AL 36 49 W 95 46 B pternal gudt 23 42 33 A3 3% 10
ALl ntro, 33 48 22 65 9 5 0n foe wyotems 26 42 29 66 6 7
Computer Ebrary 18 43 36 A0 40 16
ety oot add o 1000 Do e one
tren oo ndents (g ROl anoae gl jgechon
FIGURE 2
Clieen the manaters' perception of ther security ;
tature tolc amd the school<' obferinus an !
Jata proces g courses. \third reason Lverv subcategory under Socurltf shows
Las to evaluate not only the progmivas of 4 significant increase 1n the number of re

spondents who thought these topies sould .
become "verv amportant” parts of their man-
agement functions in the future {sece Secu-
rity tabulation in Tigure 2). Only a few
colleges and umiversities are currently
offcring specaific courses about fraud, in-
ternal audit, on-line systems security, aml
computer library protection {(four of the
subtopics). Numerous institutes on these
subjects have been offered mostiv by pro-
prictary firms catering to the cducation of
computer professionals.  Local chapter s of
national professional societiex have also
been offering intensive short courses on
some of these subjects. Certainly the
trade and professional literature has been
featuring these topics in therr recent
articles,  there are andications that data
SOCUT ity 1o eceiving same attention towo,
but usually as part of some other course,
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1t ~cems that conr-e otferings should
include these subgects, at least to the ex
tent that they are adequately covered an
enmisting courses, if not in Jdedicated
coulses. On the other hand, ~hort courses
of the seminar tvpe might provide the need-
ed coverage of the subject matter, whethe
for c¢redit or not.

Althourh there 1s a clear daistinctton
between privacy and securrty, these two
subject~ are often mentioned together.
al1 the attention given te privacy these
dav~, this might well be selected for a
course to he repeated every two vears or so
because the subject matter 1s so Jdynamic.
The retationshaip of security to privacy, das
a method of guaranteeing the right of the
mdavidual, evohes all sorts of idcas re-
lated to hardware, software, and policy
topie~.  All of these are anterrelated, and
cannot be ~eparated from each other n the
overall subgect of Security,

With

%oftharq

Programming, 1 basic subjevt, 1> cover-
ed adequately 1n most academic curricula.
fhe more advanced and complex arecas of
software, due for greater future attention,
consi~t of database svstems, programmer
productivity, program delivery, and ad-
vanced preggamming techniques.  fheve ts
evidence that ~ome of these subjects are
receiving the attention they deserve at
the umiversity and college level. Some of
them are offered at community colleges.

\ number of these subjects can be adequate
Iv vovered by greater emphasis an existing
courses, Others, sucn as database svstems
and advanced seftware techmiques, are cer-
tatnly worthy of andependent courses amd,
tn some cdases, of several courses at dif-
ferent levels of complenity. Seminars and
m-titute~ oftfered by proprietary groups
are providing thorough coverage of these
subyeet~. A look at bigure I will ~how
that there i~ constderable concern on the
part of manageaent about all the topies
under Sottware.

Operations Optamnation

srgmifreant sifts an management s ocon-
cerns appear in this categorv., \gain, most
of the subjects are covered to some extent
I oenisting wourses.  But at appears that
the enphasis 1s going to be such that some

ot these subtopics can no longer be relegated

Take the
This ap-

to a4 miner role within a course,
cubject of intelligent terminals,

prars te be a4 minor item, but in the context

of the future use of vomputers, 1t can be-
come a mayor one.  Wwidespread use of intel-
lieent terminals 1s suggested in e n
<.+ . by Rean furn.  He alse discusses
many technlowieal advances and related con-
cerns of mapnagement that parallel this
~tudv [luranj.
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Malti-yvendor shops and cost/performnee
trade-offs appear to be 1tems of 1ncreasung
tnterest.  IThis suggests a course combining
the selection of computer systems fron a
~tandpoint uf techmcal characteristics and
of related financial and managerial factors.
Practices that consider only technological
capabilitices are no longer suitable. Sim
few DP students are cognizant of the vari
ous financial factors of the computer marhet-
place, a course covering the business a--
pect~ of thi~ would be suitable for compute-
people as well as for busines~ ~tudents,

OTHER OBSLRVATIONS

As interesting as they may scem, these
findings already discussed are - - what man-
agement is most concerned with. The real
arca in which DP managers need education did
not come through in the structured portion
of the questionnaire, but was made very clear
in comments about the mportance of their
daily functions in managing.

Many respondents did express their opin-
1ons. Some Jdid so in great detail, provading
greater insight into thear concerns than
could be obtained from only a tabulation of
the items in the structured portion of the
questionnaire.

The following are some of the ¢smments
received.  See 1f vou get the same message
dn we g0ty

fhe mo~t important lesson I've learned inomy
twenty years 1n data processing 1s to take the
time to mahe sure U understand what ny customers
and managers want and need, and to make sure
they understand what 1 can deliver.

One of the problem arcas i< in the understand-
ing of the purposes of 1nformation for manage-
ment, particularly top management. This is a
problem not only with computer people, but with
top management itself. There seems to be ~ome
blind acceptance by the computer people tha’
management hnows what 1t wants and hneeds.

[here has to be more dialogue concerning the
hinds of decisions that management haw to make,
how often, and the impact of these decisions,
rather than the almost automatic supplying of
any data requested,

In my company, we spend too much time preparing
for and presenting proposals to top management.
foo often, follow-up presentations are required.
Too much emphasis is placed on where we are in
the project and reporting it. Project manage-

o ment 1~ required, but the mamm obiective should
8] completing the project, not reporting i1ts status,
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Far too many applications, techniques, etc.,
ta11 simply because top management failed to
adequately 1nvolve themselves in operations.

I do not suggest that the President of Westing-

house volve himself with every application,
but 11 the application beipg constdered s an
1S application, and he 15 going to be a prin-
cipal user of the system, then ns ivolvement
1~ mandatory.

. mo~t amportant and continually pressing

problem I experience 1s the lack of understand-

ing of the data processing environment and the
nced for training (of users) and understanding
on their part of the expense involved 1n
changing current systems to meet their inter-
mediate needs.

A full chargeback of costs to the ultimate
w~vr of computer processing provades the con-
t1ol at the right level. The user determines
his needs and justifies s costs.  This tends
to snhaibat such advancements 2> data base con-

vept., ¢to., but does control what was an ever-

MCEr 1R Computer processing budget.

fo ns, these six quotations, and one
hundred others like them, pointed to one
rrancipal problem - human communications.
\nd haman communications is a probleam to be
et at the university level., But can you
think ot a single computer-oriented course
that 1s really divected toward this chal-

lenging communications problen? Before we
can educace DP managers, we must cducate
ourselves about their needs.
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NEW _TECHNIQUES IN ESTABLISHING

BILLING RATES FOR

COMPUTING SERVICES

By

Russell S, Schouest

and

George E, May

ABSTRACT;

During the development of a new computer center billing system at Clemson

University, the authors found that procedures generally employed for rate calculations
did not provide the degree of equitable cost allocation or repeatability of charges
desired, The design criteria, costing philosophy, and selected rate calculations of
the new system are discussed to illustrate the more interesting and unusual of the

techniques employed,

" I, INTRODUCTION

Among the many problems of the seven-

ties with which College and University
Business Officers have had to cope, per-
haps the most frustrating tave accom-
panied the growth of campus computing
facilities, Next to the library, the
computer center has become the major
central academic support facility at
many institutions, One of the problems,
which of course is not unique to com-
puters, is finding the funds to pay

for what seems to be never ending re-~
quests for newer, faster, larger, and
hopefully better, equipment, Unlike
the library's new books, which augment
rather than displace existing stocks,
computers appear to become obsolete in
frightening short periods, One recent
study concluded that the expected lire
of the typical college computing system
was three years! When this is compared
with typical rental or lease-purchase
contracts of five or six years, one

LY
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appreciates the on=-going nature of

the problem, While such financing
problems resulting from technological
obsolescence and escalating demand

will probably continue, there are other
areas of growing importance of which
improved computer costing and billing
systems is one,

Whether the approval body for com-
puter funding be University Administra-
tion, Trustees or Regents, all will
want some assurance that the appropria-
tion is justified in the first place,
and with increasing frequency, that a
mechanism exists for equitable alloca-
tion of the resources and their costs
on an on-going basis, If computing
facilities are utilized in sponsored
research projects, whether in federal
government contracts or by other third
parties, a comprehensive and zuditable
computer billing system becomes a
necessity rather than a nicety, In
fact, full'and timely reimbursement
for services may soon depend upon it,




¥hile the Federal government does
not yet prescribe the precise method to
be employed in the direct costing of
computer facilities usage, one require-
ment is that any method used provides
for full cost recovery and be non-dis-
criminatory, that is, the government
pay no more than other users, There
are strong indications that in the not
too distant future, government auditors
will be giving computer rates an even
closer scrutiny and review, once gov-
ernment expertise in this area becomes
egtablished.

11, DESIGN CRITERIA

We mentioned above that a computer
billing system should be equitable to all
users, comprehensive in scope, and audit-
able., In addition, it should not be so
complex or esoteric that it requires
special training in mathematics to com-~
prehend; in other words, it must be
understandable to the users and to the
accounting staff and not just to speclal-
ists in the computer center, Finally,
the system must retain sufficient flex-
ibility to permit subsequent adjustments
as changes in resources or utilization
may dictate. On multiprogrammec: and
multiprocessing systems, where resource
utilization such as the CPU time to exe-
cute a program varies with the job mix,
the additional requirement of repeat-
ability must be included,

To summarize, the ideal computer us-
age costing system should satisfy six
design criteria:

A, Comprehensive

The cost system, to be comprehensive,
should consider all Computer Center re-
sources which a user may require, whether
owned or leased by the center, Computer
resources not owned or leased by the
center, such as RJE equipment or ter-
minals owned or leased by Administrative
or Academic departments, should not be
included in center resources,

B. Repeatable

Users should not be liable to sizni-
ficant shifts in charges unrelated to
the nature of the user's job, In a
multiprogramming, virtual storage
environment, it is difficult to obtain
perfect repeatability, However, the
uger who reruns an identical job should
be assessed essentially the same charge,
irrespective of the job stream mix,

C. Equitable

Charges to users should reasonably
reflect the costs of resources cmployed.
Charging users for the consumption of
Computer Center resources actually re-

quired encourages users to manage their
demands and to design applications for
efficient operation.

Ideally, the usage of every resource
is measured, and a cost is assigned.
This, however, could be very expensive
and accordingly usage is generally
measured for the more significant re-
sources only,

D, Understandable

The method of costing services
rendered should be simple and straight-
forward to encourage user acceptance and
comprehension. ‘Although the center may
use complex formulae to compute charging
units, the user should be presented with
the number of units of resource used, the
cost per unit, and the total charge.

It is essential that users receive
sufficient information to satisfy them as
to the justification for their charges
and to permit them to make modifications
which could reduce their charges in the
future,

E. Flexible

The system should be flexible enough
to permit the center to change rates and
to establish special rates, if required,
without extensive reprogramming,

F. Auditable

Sufficient data must be available to
allow a user or others to investigate the
validity of charges,

Before déscribing how the new system
was developed at Clemson University, it
might be 1seful to point out that these
criteria are to some degree interdepen-
dent, that 1s, there are trade-offs
among them, so that emphasizing one fac~-
tor will tend to diminish the impact of
one or more of the others,

For example, greater equitability can
only be gained at the expense of under-
standability, since greater equitability
requ%res that a greater number of rates
be employed and understood, The most
flexible system is at the same time one
which has been generalized to the degree
where the history of past usage and rates
can become quite difficult to audit,
Thus, flexibility and auditability are
conflicting criteria as well, A few
examples should make this clearer,

The oldest and most commonly utilized
computer costing system employs CPU time
as the sole unit of measure, It is easily
understood and highly auditable, A more
recent and somewhat more sophisticated
approach employs five or six computer
usage or resource units, which equate
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costs to additional measurable uniis of
resource consumption such as memory occu=-
pancy time, tape and disk use, and punch-
ed card and printing volumes, It is
certainly more equitable than the "CpU
time only"” method, but sacrifices sim-
plicity and understandability in the
process, The design goal'then becomes
some ideal trade-offs between pairs of
compensating factors. We have yet to
find anyone clever enough, however, to
determine in advance just where the
optimum point lies,

[11, OBJECTIVES AND METHODS OF ‘Tiig
STUDY

At Clemson,” it was agreed at a pro-
ject kick-off meeting that all six of
these design criteria would be considered,
A task force comprising members of the
University's Business Administration
staff, Computer Qeﬁter Management and
management consultants from Alexander
Grant & Company specializing in Uni-~
versity computing and cost studies, was
formed, At this point the Center had
been using a CPU time only approach, but
had been investigating a five-resource
usage method, but on an experimental
basis only and with no bills sent to
users, Some questions, howevev, had
been raised by Center personnel, Busi-
ness Office personnel and by the cost
specialists in Alexander Grant & Company
as to the completeness and validity of
this method as compared with alternatives,
For example, Center personnel doubted if
the five-resource method would provide
that much greater repeatability and
ecquitability than the CPU only method,
The University's contract accounting
staflf expressed reservations with re-
spect to auditability and Alexander
Grant personnel were concerned with
both the flexibility and auditability
of the contemplated system,

[t was agreed therefore that the
task force should adopt a study plan
which would identify all possible re-
source cost centers and prepare "ten-
tative” billing rates for each, recog-
nizing at' the same time that some
combining of these "lowest level"
rates into a smaller number of
"composite' rates would most likely
be necessary in the interest of under-
standability. In addition, the cost
of measuring and billing a resource
should not exceed the costs recovered,

Cost data for all equipment, per-
gounel, supplies and allocated Univer-
sity expensues was collected and analyzed,
Estimates of utilization for approxi-
mately thirty separate facilities/
resources were developed. Subsequent
analysis and feedback eventually re-
duced the list to seventeen rates,
which were consolidated into four groups,

In the remainder of this article we
shall discuss some of the more inter-
esting conclusions reached during the
study and which we believe would be of
interest to other institutiouns,

The Clemson Computer Center uses an
IBM 3707158 with 3330 and 3333 disk
storage and 3 megabytes of core, and is
running under the 0S/vVS 2 operating
system, HASP and the TSO option are
also employed,

IV, COSTING PHILOSOPHY

A, Time-Sharing Versus Batch Users

For many classes of problems, the
academic community may access the com-
puter via either time-shared terminals
or batched input at the Center or re-
motely, To maximize system utilization,
the University encourages the use of
time-sharing and therefore a costing
system which would discriminate against
time-sharing users was deemed undesir-
able,

We considered two alternatives: (1)
charging both groups for Center resources
used for input and output and (2) not
charging either group, We concluded that
both groups should be charged,

B. Rate Setting

Rates may be applied either on a
fluctuating basis to recover all costs
actually incurred (generally monthly) or
at a predetermined levels based on bud-
geted levels of cost and utilization,

1, Fluctuating Rate

This method uses a rate which is
calculated relatively often to ensure
that the total costs for the period are

"recovered, Unfortunately, such rates

will change frequently reflecting fluc-
tuations in demand, Rates during a
period of lower demand, such as the
summer, could be much higher than rates
during periods of high demand,

2, Predetermined Rates

This method charges users a rate
which does not fluctuate over an esta-
blished period, usually one year, The
rate would be established at the begin-
ning of a budget year using total Center
costs and forecasted demand,

This method has the advantage of not
having rates fluctuate because of demand
fluctuations,

[t, however, also has disadvantages:

e e A e e e e e e e . e o
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% rates will not change to reflect
changes during the budget year
unless the changes are allowed for
when the rate is established;

@ it is often difficult to forecast
demand for a twelve month period;
and

® at the end of the year, there will
be variances reflecting changes in
resource costs or demand variances,

3. Conclusions

We concluded that the use of prede-
termined rates which would be reevaluated
once per quarter was preferable. A quar-
terly reevaluation has been recommended
by HEW for costs of similar facilities,
At the end of each quarter, the actual
volumes and costs would be computed on
an annualized basis and actual rates
calculated, If the rates vary signi-
ficantly (in excess of 10%) from the
rates in effect, the rates would be
changed to recover (by the end of the
fiscal year) the total costs of the cen-
ter,

V. COSTING METHODS AND RATE CALCULATIONS

A, Use Charge

A use charge for fixed assets was
employed and was calculated at 6-2/3% per
year of the acquisition cost of usable
equipment, 7This is allowed by Federal
Management Circular (FMC) 73-8 -- "Cost
Principles for Educational Institutions,”
A use charge, unlike depreciation, does
not expire after a period of years, but
continues as long as the fixed assets
are usable,

Although the use charge method has
been adopted for the purpose of prepar-
ing rates, the University could apply
in the future to use the depreciation
method. The depreciation method gen-
erally allows a write-off of the cost
of fixed assets, net of salvage value,
over their useful life; resulting in
higher rates than the use charge
method. However, the use of the de-
preciation method would require that
the University significantly modify
its fixed asset recordkeeping system,

B. General Procedures

Development of all rates .entailed
the following procedural sequence:

® The determination of the total
costs to be allocated.

® The allocation of fixed asset
costs to each resource, and the
assignment of all other costs
el ther directly to a resource

R
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or, 1f not assignable to a resource,
to an overhead cost pool.

® The calculation of an overhead rate
and its application to all rates,

® The estimation of utilization vol-
umes for each resource,

e The computation of rates,

® The development of composite rates
by combining costs for card read-
ing, card punching, and printing.

All costs and utilization figures
were monthly, All rate calculations, of
course, follow the general calculation
of Cost ¢+ Volume = Rate.

VI, SELECTED RATE CALCULATIONS

A, Introduction

we have selected from the rate calcu-
lations, those where the approach and

methodology should be of special interest
to Centers with IBM 370/145 through 370/
168 systems running under virtual storage
operating systems, although many of the
techniques employed would be applicable
to the systems of other vendors as well,
The selected utilization methods, to the
authors' knowledge, have not previously
been employed., They were designed to
achieve a degree of equitability and
repeatability previous approaches did not
provide,

It was important that the chosen
billing units also be a good yardstick
for measuring the availability of the
commodity which the resource is intended
to provide, For example, it would be
improper to recover the cost of resources
made available for time-sharing through
real time, since real time has no rela-
tionship to the physical limits of the
resources to provide time-sharing., For
each rate, the single best indicator of
the physical limits of the resource was
used as the billing unit,

It should be noted that the system
employs direct machine measurement of
utilization wherever possible and does
not rely upon manual recordkeeping or
calculation,

The remainder ot this article will
deseribe some of the more interesting and
unusual rate calculations,

The complete rate schedule precedes
the discussion of the selected rates.

B. Rate Schedule
The following table reflects the Com-

puter Center rates by resource/service,
billing unit, and unit rate,
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RATE SCHEDULE

RESOURCE/SERVICE

SSOr

Proce

CPU
I/0

Core Storage

Peripherals

Tape
Card
Card
Print

Reading
Punching
ing

Special Forms

Suppl

ies

Digital Plotter

Time-Sharing

TCAM Subsystem
Messages
Dedicated Polling
Public Dial Lines

TSO Subsystem

Fixed

3705 Front End
Dedicated Ports
9600 BAUD
4800 BAUD
2400 BAUD
1200 BAUD

Dedicated Disk
Date Base Manage-
ment System

BILLING
UNIT

One CPU Hour
1,000 I/0's
100K Hour

1 Allccation Hour
1,000 Cards

1,000 Cards

1,000 Lines

Per Job

Per Unit

One Real Time Hour

1,000 Messages

One CPU Hour

One Connect Hour

100 Carriage Returns

One Port Per Month

1 Track/Month

Per User per Month

RATE

$94.00
.13
24.00

.46
.94
.24
.75

E N ]

At Cost
24.79

2.72

1.05
1.69

41.11
36.39
34.03
21.74

.07

57.00
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C. CPU Time and General 170 Rates
1. Costs

CPU use charge, maintenance charge,
and applied overhead cost.

Since IBM did not break out costs for
the CpU between the (PU i1tself, core, the
3 block multiplexor channels or the 4650
ISC (Integrated Storage Control) unit, we
calculated these costs as proportional to
the purchase price of the components,
This seems appropriate since these units
are alt electronic and contain no mech-
anical components., Only CPU cost was
used for this rate,

2. Utilization

e CPpl' hours were projected from hig-
torircal data, excluding that con-
sumed by the center for internal
use,

e CpU hours for TCAM and dedicated
polling were extracted [rom SVF or
OTF data,

® An | 0 constant of 5 milliseconds
was used as best representing the
impact which an 170 operation was
felt to have on the system,

estimated at 83
[/0's at 5 milli-
month,

® |0 time was then
hours (60 million
socconds each) per

e The 5 millisecond constant used
for I ’0 was also intuitively
"pight” and supported by histor-
ical data which indicated that CPU
processor costs had accounted for
about 23 and [/0 processor costs
about 1’3 of the total.

3. Rate Ca lculation

e (Pl hourty rate was calculated by
dividing the total cost by the sum
of CPU and [70 hours,

e The rate per 1,000 [/0's was
determined by multiplying the
¢pU hourly rate by the estimated
I '0 hours and dividing this by the
estimated number of 1/0's.,

4. Comments/Rationale

1t was concluded that this approach,
which employs separate CPU time rates and
one for [’0 operations generally, is more
roflective of actual resource utilization
than a composite or general CPU time rate
alone,

b, Core Storage Rate

L. Costs

Core use charge, maintenance charge,
and applied overhead cost allocation,

Clemson purchased their CPU with 1.5
MB of core from IBM, The cost of the
core, however, is not broken out by IBM,
In addition, Clemson purchased an addi-
tional 1.5 MB from anotiaer supplier, It
was necessary, therefore, to calculate
the cost of the IBM core and subtract it
from the IBM CPU cost., This was done by
looking up the costs of 370/158's with
various core capacities from IBM price
lists, determining the incremental cost
for 0.5 MB, and multiplying by 3 to get
the cost for 1.5 MB, This was added to
the cost of the 1,5 MB obtained from the
other supplier to get the cost of 3 MB.
Of this total, .375 MB is dedicated to
TSO and ,125 MB to ‘ICAM. The remaining
2.5 MB cost was allocated to the core
storage resource,

It is not critical that the precise
amount of storage used by TSO and by TCAM
be recovered through each subsystem,
Rather, because of the changing nature of
those systems, it is more important that
a good estimate be used in combination
with intent., For example, at Clemson, an
additional 0,5 MB of storage was acquired
to implement time-sharing, Since the
storage was acquired to implement time-
sharing, its cost was most appropriately
charged to time-sharing users,

2, Utilization

Metered CPU use in hours times the
number of 100K virtual storage regions
requested by the user was determined to
be the most appropriate figure to employ.
Metered use is the CPU time plus 170
time as estimated in the CPU time and I/0
rate calculations (c above),

3. Rate Calculation

The cost of 2.5 MB of core was di-
vided by the estimated product of metered
use in CPU hours times the estimated
number of 100K regions which will be re-
quested,

4, Comments/Rationale

The employment of the metered use
hours as well as using a net storage
figure for core available to users seems
preferable to the simplistic but commonly
employed gross CPU time/gross core usage
metihods usually employed, N
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E. Dedicated Disk Rate

1., Costs

Equipment use charge, maintenance
charge, \and applied overhead cost allo-
cation,

IBM's prices do not break out the
cost of the 3333 disk control unit from
the disk drives as they do with the 3330
units, It was necessary, therefore, to
calculate this cost,

It was also necessary to separate the
disk storage and costs dedicated to
system overhead and which is not avail-
able to users from that which is, Of the
14 drives, 4 are dedicated to system
overhead and utility work space, leaving
10 for users,

In addition, it was necessary to cal-
culate the cost of the block multiplexor
channels assigned to disks, since this
was not supplied by IBM, This was .done
by averaging the costs of the priced
third and fourth channels to get the cost
of the unpriced first and second channels,

2, Utilization

It was estimated that users would
occupy 76,000 tracks for one month in a
dedicated fashion (as contrasted with
temporary use), The track/month was
deemed the most appropriate billing unit,

3. Rate Calculation

The monthly cost was divided by the
estimated utilization to derive the rate
for a track/month,

4, Comments/Rationnle

The rate utilized for dedicated disk
storage is preferable to that employed
elsewhere where no distinction is made
between dedicated and transient storage
or where no calculation of systems over-
head occupancy is inciuded,

F. Card Reading, Punching and
Printing Rates

1. Costs

There are three card readers, two
printers, and one card punch in Clemson's
configuration, One card reader is part
of an RJE terminal as is one of the
printers, The punch is part of a 2540
read/punch unit in the center which also
has a 2501 card reader and two 1403
printers, 'The costs utilized in devel-
oping these rates included not only the
equipment use charges, maintenance
charges, rentals and 'pplied overhead
cost allocations, but also handling
charges which are the costs of the per-
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sonnel assigned to operate these devices,

Several allocations were required,
First, an allocation of the cost of the
2821 control unit between printing and
card operations was made based upon "the
relative rentals of the controlled units.

_Second, an allocation of the processor,

storage, and communications costs of the
RJE terminal was made to reading and
printing based upon the cost of the
respective read and print components.
Third, the cost of keypunches exclusively
associated with card readers was included
in the cost of those reader functions,

Finally, a weight was assigned to the
personnel time (and cost) associated with
the functions at each location,

2, Utilization
Utilization volumes (in 1,000 cards
or 1,000 lines) were developed from his-
torical data for each function at each
location,

3. Rate Calculations

Seven rates were developed for each
of the seven function/locations by di-
viding the associated costs by the esti-
mated utilization,

4, Comments/Rationale

It was necessary to determine indi-
vidual rates for all locations initially
to ascertain the reasonability and trade-
offs possible in combinations, Three
composite rates were then calculated as
illustrated on the following page, -




COMPOSITE RATE SCHEDULE

FOR CARD READING, PUNCHING AND PRINTING

Unit Total
Resource/Service Volume Cost Cost
CARD READING
2540 Computer Center 850 $ .38 §$ 327
2501 Front Office 1,504M .13 198
Martin Hall B32M .27 225
Composite Rate 3,186M .24 %50
Handling
Operations 1,632
Front Office
Personnel 2540 Reader
(2000 Jobs) 1,140
Equipment 291
Martin Hall
Personnel 1,103
Equipment 1,260
Total Handling 5,426
Total Composite Card Reading _3,186M $ 1.94 $ 6,176
CARD PUNCHING
2540 Computer Center " 331M $2.32 $ 768
Handling . 636
Total Composite Card Punching  331M §$ 4.24 § 1,404
PRINTING
Computer Ceater 13,500 $ .16 $ 2.192
Martin Hall . 2,153M .40 861
Composite Rate 15,653M .20 3,053
landling
1403 Personnel (12,759 Jobs) 7,273
Martin Hall _1,365
Total Handling 8,638
Total Composite Printing 15,6534 $__.75 811,691
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G. TSO (Time-Sharing) Rates

1.. Costs
~ Te €
Equipment use charges, maintenance,
and applied overhead for the following
were determined to be dedicated to
interactive computing:

® one [SC path

® one Block Multiplexor Channel
® one 3333 Disk Control Unit

® ,375 MB of core

In addition, the cost of one
systems programmer, whose time is
dedicated to this area, was assigned.

2, Utilization

To avoid penalizing the faster device
users and the ''thinkers,” it was conclud-
ed that the number of carriage returns,
or their equivalent on a CRT terminal,
was the fairest unit of measure to em-
ploy here for the consumption of the
resource. The billing unit was equated
to 100 carriage returns,

3. Rate Calculation

The costs were divided by the esti-
mated utilization to develop a rate per
100 carriage returns,

4, Comments/Rationale

The commonly employed billing units
of characters or connect time, or some
combination of these, could penalize or
reward users to a greater extent than
the method employed here,

H, 3705 Front End Rates

The calculation of rates for the
3705 front end consists of, two rates:
(1) the monthly use of a port for a
given line speed®and (2) a rate per
public dial line connect hour,

¥

1. Costs

The costs of the dedicated ports are
the equipment cost and overhead, The
costs of public dial lines are the
modems, phone, overhead, and the cost
o%ﬁlo ASYNC lines,

For dedicated ports, the cost of the
3705 and overhead is allocated between
its components: processor and Storage,
scanners, and ports, based on IBM price
lists, The cost of each of these three
components for each type of line was
calculated based upon rated capacities,
A composite cost of each type line was
determined by adding the processor,
scanner, and port costs,
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2, Utilization

»

The number of ports used and the num-
ber of hours of use of dial-up lines was
based upon historical usage.

3. Rate Calculation

The costs divided by utilization
determined the rates for the four dedi-
cated port line speeds, The dial-up
hourly rate was developed by dividing the
costs by an estimated 1,000 total hours
of monthly use,

4, Comments/Rationale

The dedicated port rates used take
into account the allocation of 3705 com~
ponent costs according to the line speed
required. The dial-up rates include mo-
dem, phone, and overhead as well as the
cost of the lines themselves, A maximum
degree of equitability has been obtained,

I, Tape Rates
1. Costs : ©

The costs are equipment, maintenance,
and overhead, If an entire drive is
dedicated to a user, its cost would be
deducted, The costing unit is the number
of drives used, multiplied by a calcu~
lated allocation time per drive. The cal-
culated allocation time per drive is an
estimate of the time the drive would be
on-line if there were no other jobs in
the job stream., This is estimated as the
sum of the job's SMF-measured CPU time,
plus the number of EXCP's for all devices
times 50 milliseconds,

2. Utilization

The total number of hours per month
of tape usage for all drives was based
upon SMF data,

3. Rate Calculation

Total tape costs were divided by the
utilization hours to determine an hourly
rate,

4, Comments/Rationale

The use of a calculated allocation
time per drive based upon CPU time, all
1/0 time and assuming a 50 rillisecond
per 1/0 execution gives an excellent
measure of the actual tape utilization,
VII, CONCLUSION
By employing a multi-disciplinary
approach in developing rates for computer
center services, the rate structure will
reflact the needs and desires of both the
users and suppliers to a much greater ex-
tent than less cooperative efforts, At




Clemson University, the joint efforts

of computer center, business office,

and outside consultant personnel re-
sulted in a system which has proven to
be equitable, comprehensive, and audit-
able. The special expertise contributed
by each group are e¢ssential ingredients
for proper design,

oo
e
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USLR INVOLVEMENT IN 1HE INFORMATION SYSILMS LEFORI

Harry L. Gibson, Ph. D.

Professor of Information Systens
Department of Management Science
and Information Systems
Colorado State University
Fort Collins, Colorado 80523

ABSTRACT:  Hser involvement is a critical factor in the development of information
svstemws. This paper discusses factors that determine the degree of user involvedent in
the systems effort. The findings are based upon data collected through interviews with
svstens personnel and with users 1n six major organizations that are heavily involved

in svstems development,

INIRODUCTION

\ widely accepted principle in effec-
tive information svstems development is
the need for user involvement, Systems
practitioners recognize user invelvement
as a necessitv., John Wagner (1), a manag-
er tor Peat, Marwick, Mitchell § Co.,
stated in 1972 that, “Considering the many
ingredients which comprise a management
information <syvstem, and being asked to
quantify and list those ingredients in
order of impertance," he would place user
involvement at or necar the top of that
list. TFormal rescarch findings point to
the need for user involvement., Dickson -
and Powers 12) concluded from their study,
"User participation is c¢rucial to the
success of the MIS project.... Successful
svstems are developed whenever users and
svstems personnel work meamingfully as a
unit,"

In a study recently completed of
critical factors in information svatems
develcpment, the author and two of his
colleagues (3) determined user involve-
ment to be a ¢ritical factor in systems
work, one of several study outcomes.
Other critical factors cited in that re-
search effort were planning and control,
systems expertise, and attitudes.

Even on a broader front, research
studies in varions areas of decisions for
change indicate the importance of emplovee
participation in creating acceptance of
change. (4, 5) Thus, involvement is not
peculiar to information systems develop-
ment only.

Various project management schemes
have been designed to more effectively
hring about user involvement; for example,
utilization of a steering committee, in-
volvement of the user or u<er representa-

124

‘3

ERIC

Aruitoxt provided by Eic:

the project team, establishment of a user
liaison, etc. These techniques have been
successful in several cases. Lucas (o)
found that involvement ratings were high-
er in those companies utilizing steering
committees. However, even with the use
of ,various management techniques, user
involvement in some systems efforts has
not heen at a desired level for maximum
effectiveness.

The question addressed by this paper
is: What factors determine the degree of
user involvement in the svstems efdort?
If managerial structures do not insure
user participation, what factors do
determine the level of involvement?

|
|
j
tive as an intimate, worhing member of 1
|
1

PROCEDURES

Data te assist in answering these
questions were collected from systems
analysts and user personnel at <ix organ-
izations that are heavily involved in
systems developmental etfforts at various
levels of systems sophistication.

Participants were interviewed to ob-
tain their definition and perception of
involvement ant to collect data for analy-
sis of factors contributing to effective
user involvement. fThe factors indicated
bv the interviewees are listed in Fable 1
and are discussed in the following para-
graphs. No ranking of the factors was
determined. The inherit danger in ranking
would have been that the lower ranked
factors might appear to be of much less
or negligihle value. The absence in a

particular system effort of even a very

low ranked factor mav have a detrimental
effect upon accomplishing a satistactory
tevel of user involvement.
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TEUNRIT 0
FACTORS AFIECLING USIR INVOLVIME

vommunication Effectiveness between
User and Svstems Personnel

ixtent of User Involiement bewgred

Panctional Fxpertise of e

the Analvst and Hser Detine U

[nvolvement

How

Impact of System upon lser Wtivities

\fanagement Support for the Svetem
Lifort

Managerial Philosophy within User
flepartment

Persistence of lnvolved Persennel

Phvsical Proximity ot User to
System-Effort Activities

Irior Invelvement of User in
tomputer-Related Tiforts

kapport Lstablished between User and
Systems Per<onnct

User's Percerved Benefat from Systen
Ltfort

e e e e e e

PsiROINUOTVEMENT P WHORS
Tactor 1. Coemmumication lffective-

ness between Hser and svetems lersonnel.

overcoming the technical jargon bar-
rier 1s a problem faced by any Jdiscipline
in attempting to communicate with person-
nel outside that discipline. In informa-
tion svstems efforts, the vommunication
barrier ix one of double jeopardy. Not
only must the analyst tranilate computer
utilization into a language understandable
to the user, but also, the analyst must
understand the functional language of the
ueer,

Jhe svstems manager for a major oil
conpanyv <tated recently an o oaaterview,
“our problem 15 1 user problen--a commun-
1cation problem,  he have to =may 1t 1In
ha~ic ITaglish, IF 1t asa't =aid an plamn
f=glish, we need to t1v again; make
another attempt at communmicating.”

Factor J. Iatent of Mser Involve-

ment Dbesired,

In the study, some analvsts indi-
cated they Jdid not want as much user
involvement in their systems work as
that desaired by other analvsts, Vari-
ations in the amount of involvement
desired seemed to he determined by
(1) type of system berng developed,

(2) personalities of the involved
individuals, (3) training and experi-
ence of the analvst, and 11 background

L

»

ol the user. User satisfaction with the
sy-tem eftort appeared to be clvsely relat-
ed to the degree of uger involvement
desired by the analyst. As R. N, Kashvap
(™}, a principal in R. N. Kashyap & Assoc-
iates, indicated, ". . . managers (need
to) have a major say in the development

of informatien systems and . . . the tech-
nical interests of the systems specialist
{should not bhe) allowed to Jdictate the
type of systems to be developed. . . ."

factor 3. “anagc}ial Philosophy
within the User Department.

User involvement, particularly at
the operational level, is partially deter-
mined by the managerial philosophy in the
user Jepartment. The philosophy may be
one of open access to departmental person-
nel and information, or it may be ore
thar erects protective barriers so that
involvement of the operational user is
difficult to obtain. Some analysts indi-
cated in the study that operational user
involvement was almost impossible to ob-
tain in some departments because of the
attitude of management toward involving
his/her people in the system effort. In
the study, management practice varied from
Jepartments that were totally open (the
analyst was free to talk to anyone within
the department and was not required to
have specific management approval) to
those 1n which all interviews, documenta-
tion, and recommendations had to be
cleared by the departmental manager. One
departmental manager did all of the com-
municating with the analyst in a particu-
lar system effort; the analyst was not
allowed to talk with any other department-
al personnel.

Factor 1. Persistence of Involved

Personnel.

Persistence of the systems personnel
tn soliciting and obtaining user involve-
ment and persistence of user personnel in
berng involved are two additinnal aspelts =
of user involvement. Generally, the inm-
petus for user involvement comes from the
analyst; however, instances were noted in
the study where che user was involved due
mainly to his own insistence and his-desire
to contribute to the system effort.

»

bactor 5. Physical Proximity of the
User to System-Effort aActivities,

Physical distance is frequently a
barrvier to user involvement. Communica-
tions, rapport, data collectien, training,
etc., are more difficult to bring about if
Jistance betwecn user personnel and systems
staff must be overcome. One systems de-
partment resolved the distance problem in
one system effort by physically moving the




analvst to the uwer location, Wwhen physi-
cal distance becomes a problem, user
participation may be based upon a sampling
process and be effective.

Factor o, Prior Involvement of User
in Computer-Related ETTorts]

Prior experiences of the user in com-
puter-related activities has a mainr effect
upen his attitude toward inyolvement in a
given svstem effort. It pAst experiences
have benefited the user, he will be more
receptive to involvement in present or
later svstems activities., {oo often
analvst assume, and frequently an improper
assumption, that the user will look favor-
ablv upon new systems efforts, or at least
he will not be antagonistic toward those
ettorts, In the critical factors <study
conducted by the author and his colleagues,
me analvst andicated that if the systems
Jepartment in that firm had known the tvpe
af eaperiences had in previous svstems
eofforts, rhe approach to a particular
svstem an which they were currently en-
gaged would have been quite different. In
particular, he stated that tihe time frame
would have bheen lengthened to allow for
overcoming problems c¢reated by the users'
eyperiences with other svstems,

Tacter ", Rapport Established between

Ueer and systems Pepysonnel.,

e successtful analvst spent several
hours with the user to achieve this one ob-
iective--establishing a Jdesirable rapport
with users, He stated that his purpose was
to develop within the user the feeling that
thix was his svstem, that he would be the
mrio benetactor of 1t (directly or in-
Jirecttyv), that the analvst nas there to
help ham achieve his aspirations, and that
the analvst should not be considered a
threat to these aspirations. This factor
ha been well set forth in professional
literature; vet, in practice, toon manv
analvits assume an effective ropport with-
out Jevoting sutficrent eftort to its
extabhli shment,

Pactor 8, Hser's Perceived Benelrt
from the Svsten TIfore.,

the question is not one of whether
or not the user will receive anv benefit
from the new svstem, but rather i1s one of
vhether ernot the user thinks he will
benetit from the new <ystem,

various reasons, Jid not func;)nn well at
his tasks,

iv, How the Analvst and User

fnvolvement,””

Factor
Pefine "Uger

The definition of use: involvement
varied among analysts and among users, lor
example, one analyst believed he had ac-
complished user involvement upon wompletion
of a onc-month observation period in the
user's department. However, the manager
in that user department did not consider
such activity at all as involvement. lo
be effective, user involvement should be
at the decision-making level. One manager
stated, "1 should be able to specify my
inputs and desired outputs; he (the anal-
ysts can figure out the processing." Ob-
servation of user activities does not
constitute involvement.,

Factor 11.

Management Support for
the System Litort,

Management support is ¢ritical to
effective user 1hvolvement, Management
must provide financial resources and dis-
play 1ts enthusiasm for the system effort
if the potential for involvement 1s to be
fully realized. Not only is f{inancitl and
moral support of management a determinant
of user involvement, but physical support
must be included also. Management's part-
icipation in system decision-making activ-
ities, in particular in planning for the
svstem effort and later in arbitrating
user differences and conflicting user
needs, is a requisite for involvement.

Factor

12, Impact of the Svstem upon
Activities,

fiser

~N

Users generally were more cager {or
involvement in those systems impacting
their actavities; that is, the greater the
impact, the greater the user's desire to
hecome invelved, However, the impact must
not only be a possibility, it also must be
perceived by the user. A problem arises
in attempting to define the degrec of im-
pact. \ partial solution is found in the
proper detfinition of prime users,

MEASHRLMENT OF USER INVOLVEMING

I'he measurement of user involvement
is difficult to achieve for several
reasons:

11y What criteria should be used to re-
Pacter v, Ianctional Lapertise of flect effective user involvement?
the Her,
12} Can quantitative measures be used; if

[f the sser knew his/ber gob well,
hi: invelvement was solicited more heavily
than 1t the user was ineaperienced or, for

126

thev can, which measures and what
instruments would be the most desir-
able?
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£3+  Are qualitative measures more import- CHECKLIS1

ant than quantitative; that 1s, can USLR INVOLVEMENT

ane be concerned with only numbers of

meetings--conferences, interviews, Mmrections: Indicate on a l-10 scale the

ere, -for the quality of insut rhat Tovel at which you perceive the following

occurs i1n those communications 15 of subfactors exist in the

prime vonsideration, svstem effort. A\ "1" indicates no or mini-

mal existence of the factor; a "10" rating
indicates thar the factor is peing met with
CHECRTIST ofF FACEORS a high degree of satisfaction.

\ checkhlist of the twelve subfactors ) 1 5 10
iz <hown at the right and could be used to 1. Management support ' ! ’
elicit the perceptions of users and anal- for this system i
R - RS > 1 M “h oy oy .
vats 1\ to the lt\O! dr_hhxnh.thu {f%tor\ 2. The rapport estab-
appear to be operating in a given system lished between user
effort. other checkiisrs could be devel- ’a’ . ctween
aped, using Lichert and Thurstone formats, ""l systems persons , ,
tor example,  the illustrated checklist nel 1s
his not heen tested, o 3. Iupact of the sys-

‘Enh‘-“ tem upon user act- .
. é L, ivities is ! ' !
v
STFRY 3. Benefit of system
Vany tactors contribute to the level TOITE major users ' '
a1 u~er involvement: lhe organizational 15
' structure of the project, the twelve 3. \naiyvsts may pur-
! factors discunssed in this paper, and other sue the svstems
factors not previously mentioned in this study with minimal
paper, such as the effect of the svstem interference ! v ! !
upon the pouof'structgrg, recognition 6. Communication
given to users' suggestions, user under- i s betw
<tanding of svstem definition and ohjec- channe " etween
Lo . o1t 1 . systems personnel
tives, ete.  (The "etc." is necessary, and users are " ' ,
for noe list of ractors can be 100 per * s ‘
cent complete,)  Turther research is ", Users and analysts
needed particularly in the measurement of agree as to what
ivolvement and in determining desirable constitutes user
fevels of involvement, involvement ! ' !
8. Desirable level of
SELECILD REJERINCES nser involvement is' ! !
1. Tokn Y. bhagner, “User Invelvement in 9. Satisfying experi-
lanagenent Information,” Burroughs Clear- enges of user in
ing House, January, 1972, 7p. 20+, - prior systems ef-
e — fort is ! ' !
>, Carv W, Dick<on and R, F. Powers, .
"I§ Project \anagement: ‘vths, Opinions, 0. Analvsts _and us-
ind Realbity,” California Management Review, ﬁ;somPOES’i;info 1
iprineg, 1973 cvoming and re-
Spring, 1373 maining involved is! ! !
3, b. M. farter, H. L. fibson, and R. \. . .
Rademacher, "\ Study of Critacal tactors 11, Level at which us-
1n Management I[nformation Svstems for Us ers know their jobs . ,
\ir Force,” Final Report, Grant--"\OSR- 15
"53- 1438, March, 1475, 12, 1he detrimental ef-
. Lester Coch and Jehn k. P, Prench, Jr, fect ot phvsical . ,
“iwwercoming Resistance to ¢hang?," Read- distance is
ing: 1n Social Psychology, “ew YoukT Tolt, L
Fainehard and winston, 1952, .
za. t. L. Lawler 11T and 7. R, Hackman, beenone i el
“Impact of Implovee Participation an the Psychology, 53:18:-180.
Pevelopment of Pay Incentive Plans: A 6. Henry ¢. Lucas, Jr., "Systems Quality,
{1cld Experiment,” Tournal ot Applied ser Reactrons and the Use of Information
Psvchology, S3iteT- VT, Systems," Management Informatics (Changed
i, K. . Scheflen, !, L. Lawler I1I, and to Management Pataj, 3207, August, 1974,
f. k. Hackman, “long-lerm Impact of Im *. R. N. hashvap, "Introducing Management ‘
plovee Participation in the bevelopment Information Systems for Corporate Planning
of Pav Incentive Plans: \ tield baperi- and Contrnl,“'Long Range Planning, March, .
ment Revisited,” Tournal ot \Applied 1973, pp. 28-3%.
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COSTOWALYSTS TOR SYSTTMS DIVELOPMEN

Robert W. Baumbach

Intoraeencs ata Processing \Wthonity, trederick, Marviand 21701

ABSEBYCEH. to Coanalast tor sastems development seems to have gatned more attention re-
centlv, probabby due to tighter budgets as amposed by Boards of Tducation and related gov-
crmental agencies,  In the past, mamv data processang functtons could command a ~ubstan-
tial ancred~c an resourcves stmply becanse of the computer "halo” effect or with a state:
ot the art gustitication ot what would be aviilable in the near future. Unfortunately,
the e tuture for many dsers wa-~ tn reality the distant future or never. Negative user
e atction plu~ the tanangeal panch has tforced many educational agencies to reevaluate the
Jata o proc sane tanction i terns of ats overall worth or mmpact on the agency versus its
costy b paper deal s with mabvtical techmiques used to determine the cost of the pre-
sent svsten towell s the new syvstem. the dermivation ol these costs 1s essential far

¢ tobhenetit anidv-a- oand fer badeet justafication for development effort,

. INTPODRC DN

to~t analysis also cenables the as ditfientt to define.  tor example, if a new
~tenment of cquitable prionities o Hsel registiation svstem reduces the student time
competition for limited duta processang spent in lines; what are the favings? fhe
services ncereases. Itoas paradovical total student hours saved at x dollars per
that cyen the harshest crities of data hours or perhaps the new process will en
processing agencies seeh oyvpanded sen courage more ~students to regaister for more
Vives,  dhis seeminghy unbmited demand courses., In eirther case, the computation
st be confronted with the hnowledge 1~ comphicated and may be difhienlt to
that resoarces are mted. Thas bim determine an specifie dollar savings. That
1tation ratsc~ the question ob which ap- does not mean that mmproving registrat ron
plicition 1~ most cost benetrotal to the i~ not a worthwhile project, but 1n a taight
arganiTation o ocomparison to other re fi~cal si1tnation student time aAvVINgs way
qne st not be a reasonable objoctive for the Jol-

lars exapemded.
fU. 0 PRESEND YSTEM costs VERSHS N

SYSEEN COSES A ¢lear statement of benefits may be
- more reisonable for management Jdecision
In order to arrive at an equmitable athing than a complen dollar computation
dituibution of ~svatem development re- for benetrts. \ sample request form with
waree , the proposed sy~tem mmplementa the cost beneftt analysis is ncluded in
Jtion and oporation cost must be devel \ppendin \,
up%unl compdred to manual or present
metiods. However, a strict comparison \n additronal prttall for cost analysi~
of syatem conts may net provade a oost i1~ the problem of cost savings versus ¢ost
factor tor am addaitional bencirts of a avordance. A cost savings as an out-of-
new svatem over the present ssstem. In pochet ~avaings that can be spent on some
reality the ampetus for a new system as thing ¢l-c.  The savings must be in terms
frequent v based on the nedd tor expanded of money that has been budgeted, pretervably
or amproved services that the present o in the present fiscal year. A cost avoid
tem lacks,  Thi~ problem can be solved by ancy is the elimination of cost factors
pre~enting the benetits along waith the that wirll not be incurred if the recom-
cost analy .. oas samply the pavoelt for nended <ystem 1S implemented.  Both are
the v .tems tmestment ot by computing legitimate factors an a cost analyeis, but
the ot avinges ot the new benpefnts, cost savings Jare mach more casily presented
fregquentiv,  uch rooost savings can be and appreciated.  Cost avordance, on the
teadrhy conputed hat in many cases, pau other hand, depends on the analy~t's< ability
trcalarly in educational wwencies, the to define and predict a logical pattern of
(st o<aviur . of mproved aosten. are vo~t factors and then determine the
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rationpale for the new -y -tem avondance of
such cost~.  The dastinction between cost
savings and cost avordance iv not alwavs
¢lewr but don’t try to spend that cost
avendinee money,

the final product of a sv-tem (o<t anal-
y~t~ will be a cost cemparison between what
i~ carrently beng done and what mast he
done versus alternate ways ot satisfyaing
the system objectaives.,  1t's important that
the systems shjectives are considered in
teams of the vverall organizational objec-
tives. It's possible that the system you're
study iy was antended to do something that
no longer needs to be Jone either in whole
or 1n part. If the system is to be rede-
signed or the objectaives and hence the pro
vessing ystem redetined or eliminated,
there ~t1ll remains the hnofty question of
how much doc~ "what we're doing’ cost.
Mo don't be ~hy about recommending that
the ~vstem objectaives can be sataistied bet-
ter mannallv ot andeed that as the casc.

Bastcally the cost of a system can be
divided 1ntu three major vategories; people
o1 habor-actated costs, supplv and eqmp-
ment cost and tacithities cost,  hach of
these major cost elements can be tfurthe:n
daivided tnto a myrtad of celements.  Labor,
for example, can be divided into tull time,
part time, overtiwme, or trammng. bqup
ment and supplie~ can be divided into cap-
1tal outlay, maintehance, forms, paper,

ctue Facilities will anclude capatal con-
stiuction, heatr, light, utailities and so
forth.

lortunately, most cost elements are re
lated te the operating umit i1n even the
most rudimentary acceunting and buadgeting
svstems.  Anoexception to thas is faail
ties, but more about that problem later.
Me labor, cquipment and supplies, al-
though u~ually related to an operating unit,
mast be further broken down nto svstem-
telated fanctions,

[1E. WALYSES oF TAROR CUSIN

[he most oypensive gost clement in
nedrly ol admmastrative type svstems
will be the labor or people cost. Unfor
tunately, tor co-t analysis, emplovee time
1~ rarely wompletely devoted to o ~ingle
procvess or system.  Theretfore 1t 1~ neo-
es~ary ta analvze the duties of cach employ
ce divectlv assoctated with the svatem to
determine how much of his time 15 <pent
on the ~yv-tem under ~tudy.  In large ~yv»
tem~ an even more basic consideration may
be to determipne what orgamizational untts
are anvolved in the process.  Conscequently,
the tir-t styp 1~ to determine what em
plovee or groups of employees ~hould be
surveved with regard to tash analysas,

thi~ 1~ not usually a major problem
since argam zation charts, procedere man-
uals, and vustom give you a pretty good

~to the work year.

Jlue as to who does what to whom. At any
rate, once vou begin the study you can trach
down any loose ends yon have missed.

Once the group
tential should be

15 identaified, their po-
surveyed via a Task Pe-
descraption Sheet (Appendix B).  The Fash
Description Sheet samply asks the employee
to list has duties and an estimated per-
centage of taime for cach duty. A word of
caution is in order. You must be certain
to notify the top admimistrators in cach
survey area of your int¢ntions and approach.
In fact, the requests as well as the em-
plovee completed tash lists should be re-
layed through the supervisor/administrator,
An alternative to the tash lists may be the
persounel files it the personnel office
maintains up-to-date job Jdescription that
includes duties and time percentages. [If
you gain access to this material and it is
up-to-date, the task lists may be Jdispensed
with.

opce the task lists have been completed
and reviewed by the supervaisor, the systems
develepment statf can begin interviewing.
Lach employee should be interviewed and
particalar attention pard to those duties
that are directly related to the system.
The interviesing wall provide an important
source of aoformation for the final system
desagn. Important products of the inter-
viewing process may 1nclude flow charts,
procedures, organtzation charts, data cle-
ment notiv.s and 2 work distribution chart.
The work da~trabution chart tAppendix €) s
cspecially amportant for the cost analysis.
Ihis chart 18 a summary of the task lists
after the Juties and percentages have been
verified in the antervaew. Thas chart will
cnable the analyst to determine employec
time devoted to specrfic system tasks.  The
1solation of specific tasks with employee
time makes it possible to determine the
approximate cost of cach major system tunc-
tion curiently being performed.

The cost computation will require the
translating of the work distribution chart
percentage 1nto hours and then into dollars.
lTor comersion te hours, multiply the per-
centage from the work distribution chart
times the hours in a work year which for
ctght -hour days will be 2080, The 2080
howrs constitutes a tull work year and does
not make any direct allowances for sick
leave, vacations, holidays, cte.  The "ab-
sent' howrs are ~imply viewed a~ overhead
Ihus when yon compute a
function at x hour~ that x total includes
1 factor for the missing or lost hours since
the total work scar s accounted tor in the
percentage totals. Similarly, | never ve:
cerved a tash List that indicated time spent
on «offee breaks,
ctc.  These items are <imply overhead costs
to the emploves work vear.

After the hours are determined it as
recessary to airive at an hourly rate for

late starts or early quits,




the emplovee time, It 1~ possible to com-
prte the costs tor ecach employee but ~uch
4 computation is time consuming and may
breach vontrdentiality requirvements. An
tlternative is to determine an averave Jdol-
Tar rate for the organization a- i whole.
Ihi~ tactor can bhe determined by dividing
the total ~alarie~ for clerical or sclect-
ed enplovees by the number of clerical
erplesees, then by 2880 for hours in the
workneehs  \noadmimistrative rate as well
a~ the (lerical rate should be determined.
The admnistrative rate 1~ determined in
the same manner as the clerical rate ox-

»copt for a Jidferent group of employees.
\n hourly factor for fringe henefits can
al~o be added into the rate.  heep tn mind
that the hourls rate is for a base vear
4nd that projections of system costs of a
multy vor pertod wll require the addi-
tien ot cost o Tivang and merit ancreases
to the sabar structure.  \ flat percentage
applicd 1o the total co~t figure should be
~sutfiorent. dhas will, however, he a com
poeund conputataon for the yvears to be pro-
ey ted,

Stoee fabor 1+ usually “the most expen-
S1ve Loatorten, 1t i~ hroken down rntoe the
tollowing ~ubelements:

. Ssatems analyvsis and desagn

Lo Programming
o tlerraal and admimaistiatinve
I, Orientation and tramaing

'

Jhi~ breakdown favors the data systems fune-
tien but a1~ uscful as a planming gurde sance
1t ferces the de.elopment of time esti-
mite~ that are pecessary for proper ~ched
uling of development work within the data
wventer. :

U swi-h L veuld provide yvou warth a nmice,
net equation for predicting how long cach
ot these ttems should take.  wenerally, the
projects are 1eviewed and the more compley
ones drsctssed with the programmers apd an
catpmate 1~ made. By oand large this tech-
B has proved reasonably accurate with
a4 ~livht time overran of approximately
16 an most projects.s One or two pro
Tects tood <lightly less time and at
lea~t one progect took twrce as long as
¢ timited, Ihe area that cansod dift
culty and took more time than e-tirmated
wore 1R seLuring uset o appreval partic
alarls when polioy questions were an-
velved and an the preparation of systems
md pregrarrane documentation process,
ft - amperative that decumentation be
completed s o bvproduct ot the ~teps an
the proves « and net as the last step.

Aoad estimate  aequire that ndividaals
faraliar with «votems and programmne are
preparing oy reviesing the estimaies. \
banowledee of the work pattern. at the
center oand even the apdividual capabid
it1cs ol the analy <t~ and programmel~ -
¢oential, Lo view manwecks and maphows

as completely ainterchangeable is spurious
togi1c that can ¢ause serious problems.

Tthe (lerical and administratinne element
1< the result of the employee study men-
tioned carlier at least for the present
system co~ts.  The proposed systems costs
for this 1tem are arrived at by reviewtng
the work distribhution chart and determining
those tunctions that would be ~upplanted by
the automated or revised system. Tt 1> im-
portant that the cognizant administrator for
the study arca be consulted in this Jdeter-
mination.

Ihis type of analysis of labor costs i
intended for a large system development
cffort mmolving a major system design and
implementation. lor small or one-time type
requests an estimate of employee time sav-
ings from the requester may be sufficient
for employce time savings. The amount of
analytical time spent must be werghted
against the size of the request 1tscelf,

V. LQUIPMINT, SUPPLILS COSTS, CONSUL-
FANT SERVICES

The major equipment costs will normally
be for.Data Processing at the computer cen-
ter. To arrive at a rate for this clement,
the total yearly hardware costs plus the
salary cost of the operation stattf were
divided by the hours of utilization per
vear., The rate utilized thus i1ncluded the
staftf overhead a~ part of the hardware honv-
Iv cost figure.

Present utilization records are retairned
~o that the present system costs wele not
too difficult to determine. The prdjected
costs are much more difficult and are ar
rived at by reviewing the system design and
making certarn prehmminary decisions re-
garding frequency of run, size of reports,
potential specital runs and so forth.

Data preparation includes keypunching,
verification and any special equipnent such
as optical scanning devices.  For the key-
punch rate the rate used by local keypunch-
ing contract firms 1s reasonable and easaily
abtained.  The nput volume was estimated
and then the rate sas applied. $imilarly
if the anput data was entered via a ter
minal Jdevice, the labor costs of, the using
agency would be included in this element.
Ihi~s element could be a labor element cost
1f the punching and verafying will be done
in housc.

DPata terminal~, modems and transmission
costs would also be included for on-tline
systems.,

V. EACTLITHES Cos|

fhe facibities cost 1~ the mo<t ditffrcult
to detine. The most ted-onable approach
m1y be to nclude amy major meditlications
to burlding~ o1 fixed equipment necessitated
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by the proposed system. This is not a usu-
al consideration for a new system; however,
the implementation of on-1ine terminal ac-
cess systems may make modifications to exis-
ttng building structures desirable - sound-
proofing, additional service bays, under-
ground cable installation, etc.

\ more frequent consideration may be in
the cost avoidance of new facilities by
climinating new positions. [f the system
climinates positions or defers new posi-
tions, the facilities cost may be' a legit-
imate cost saving/avoidance. The use of
cost saving for facilities will depend to
a large degree on the particular situation
at your institution. Occasionally the
costs may be readily apparent especially
1t the system is for a new project that re-
qunies new staff and facilities. Obvious-
1y the elimination of a position provides
a direct and legitimate facilities cost
<aving-. The savings can be computed on a
square toot basis since most institutions
have some guidelines for the square feet
allocated to cach position. Facilities
cost per square foot should also be avail-
able from the facilities or finance depart-
ments. '

At 1ny rate the cooperation of the orga-
nization unit responsible for facilities
planning should be secured before a facil-
ities savings is applied. This is essen-
tial to preserve the integrity of the cost
analysis,”

Depending on your particular environ-
ment, the cost analysis could be omitted
for overhead facility costs without seri-
ously distorting the cost picture.

VI.  COST ANALYSIS AND THE DECISION
PROCESS

AMfter the requested data processing
services have been analyzed some means
. mu~t be provided to assign priorities to
the requests, In many organizations this
task is assigned to a steering committee
usually made up of representative com-
puter services nsers. Ideally this group
should review the computer services re-

* quests with the cost benefit analysis in
concert with the budgeting process so
that any budget requests for additional
development staff can be tiod directly to
the services. [If the positions are not
funded the services will not be provided.

.
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Appendix A

+ INTERAGENCY DATA PROCESSING AUTHORITY INSTRUCTIONS:
' 1 Complete top portion

R equest For Data Processin g § a‘:v‘:;vgimhxp;nfom::w copy to Director, IDPA

Services 4 Yellow copy will be returned after cost enalysis
" REQUESTED BY _ EXT. | AGENCY/DEPT, PRIORITY | TODAYS DATE
OF DATE REQUIRED
.. R.oJonmes ___ 1 Registrar . __ 1.1 9-5-76

DESCRIPTION OF REQUEST (Attach Additional Sheets as required)

Provide an early registration capability that can be accomplished by mail-
.ing registration forms to students. The forms can be mailed back to the
,registrar so that a "bull pen" type of registration is not required for
.early registration. The student schedule and an invoice would be prepared
'based on the student's requested sections.

" BENEFITS (Attach Additional Sheets as required) 1. Reduce peak work loads. Early reg- | ¢
istration can be spread over a much longer time span.

2. Consolidate student records. The same registration record will be used
by all college organizations. No college office will maintain separate
‘registration records.

;3. Improve service to the student. The mailing feature will eliminate the
meed to stand in line for section selection. .

4. Consolidate student billing. A single billing record will be created
for each student regardless of campus. A student will be charged for total
hours and all deliquency will be shown on the invoice.

EMPLOYEE HOURS SAVED ‘r;ldN-EMPLOYEE SAVINGS  ADDITIONAL EMPLOYEE HOURS
PER YEAR {DOLLARS PER YEAR! REQUIRED IF REQUEST IS
1

S,

NOT APPROVED (PER YEAR) {

L e e L

_THE SECTION BELOW WILL EE COMPLETED BY IDPA STAFF
ESTIMATED cosTs

| COST ELEMENTS DEVELOPMENT ANNUAL 5 YEAR LIFE CYCLE
' L PRESENT PROPOSED: PRESENT { PROPOSED| PRESENT |PROPOSED

"SYSTEMS ANALYSIS  OOLLARS ) i 5401 1,080

| SYSTEMS ANALYSIS NDOLLARS , 61380 4 s 2,700{ 11,80(

! 1

. PROGRAMMING MOOLLARS s 7,280 560 10,084

| | ‘

i SUPPLIES and EQUIPMENT ‘

| DATA PROCESSING 480 3,000f 3,600 15,000{ 18,48(

| CLERICAL and ADMINISTRATIVE 320 | 28,740(22,110 143,700} 110,870 {

| INPUT PREPARATION 110 1,6501 4,800 ! 8,250| 24,114

| POSTAGE . 1,200f{ - 6,004

|

F‘T_WALS L 14,670 | 33,930133,350 {169,650| 181,42(

L APPROVALS )
%neouesrsn DATE DIRECTOR OF DATA PROCESSING DATE
IDPA 1 8/75

w
(@]
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L R Y APITIDIED B
fare » i ' 2300 ik L0
T L biot
"0 . Reglstrar . ———. PASE 3 _ OF 1.

TToTETTT T R 7T T TR TN U

| __..J..Crater ! —Clexk .. Registrar
VOLUM?
or
DL PPIcs Ob WoRS TERTOUOD RECORDS T

Original Check-out of Graduates 600 ° 32
Final Check-out of Candidates for Graduation 500 10

hetermine Eligibility for Student Benefits
Trom S6cial Security, CGivil Service Retiremendy

and Railroad Retirement, Assist Students. 250 10
Certify Athletic Eligibility 210 2
Determine Selective Service Eligibility and

Student Conterences 4000 20
Employment References and Confidential Re-

ports for Transfer Students 600 3
Preparation of Two Final Fxamination Scheduleg

and Summer Exam SUZU 5
Preparc Budget for Registrar's Office 75 3
Rescarch Prospective Candidates for Honors

at Graduation for Depts. 600 1
Confer with Systems Analyst on New

Program Needs = Y
Preparc Two Mid-Semester Exam Scheduices a Yead T50 T
Routines and Academic Regulations = 1
Registration and Setting Fees unlimited 3

Advising Students ol Rights by TcIcphonc and
Letter. Certify Attendance of Foreign
Students with Letters to Embassy. s

Supervise Processing Ol Iranscripts and.
Telephone Connected with Same 4500 2

Assist in Clarifving Situations That Come
to Office with Newer Statl = 2

IDPA-0(11-79)

(N
D
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AN vhs Lo WOOTL S AUTHORITY APPENDIX C
Lty MARYIAND -

WORK DISTRIBUT1OH CHART

o e L

* LUPSRPFNT _Regisrrar's QFfice PREPARED BY _R_ Raumbach DATE_12-9-70
E M _P L 0 Y E S
Clerk fSecref Adm LClerk/Clk [Adm [Clk [ Clk [Reg
o we Tep I tary [CIk [TypTIffyp 1] AidefTypl JTypllfistr TOTAL
Process .
Wvanee Srandinga | 10 17 31
AL/ Doy Drm'mh}x‘o 1 30 30 2 03
Recomputation ot
Grades 19 19
Registration
feneral 3 20 26 20 6 7 88
supy Chechsrs § (
Spanial Reg Headstrt) 9 9
Room Schedaling 15 13
Iindate Schednle 5 S
Setting Fees 3 3
Gen'l Filing, Mail,
rang, \ppointments 1 25 9 9 i1 6 . 064
rhanee of \ddress 1 1 2
3 ! .
Counter Work 6 15 15 70 100
Ans Telephone 2 10 15 1 v 28
PR Card .
Uile Maintenanct a9 S N 16
Process - Grade .
Labels to PR Card ] 8
coryect PR Caxl 9 9
Proce s Oraduations n 12 5 5 32
Stident Bonefits 10 A ' 10
T
Athletic Tligibility 5 5
k.,].,“r'\,, C’(‘Y'\"Cl‘ 3" 2“
Foam Schednles (A ] [ 2 8
Research Cand., for
Honors Grad. 1 1
Prepare Rudget 3 5 : : 8
Fareion Students 3 3
Grade Processing 10 10 10 : 30
A\ssast laculty 10 10 8 9 32
Supervision 2 25 27
Adm. Student Help S 5 l
Transcripta 15 ! 19
teneral 3 1 2 3 6l : i 9}
TS NN 100 00 100 110 1ng__I{~s an 880
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AN ALfERﬁATE APPROACH

TO THE DEVELOPMENT OF AN

INTLGRATED, UNIVERSITY

INFORMATION SYSTEM

Lynn Bellamy

Assistant Vice President
for Computer Services

Arizona State University

Tempe, Arizona

ABSIRAUL:
fanctional components:
1+ transaction or operating systems,
2) statistical reporting systems and
31 planning and budgeting systems.

85281

An 1ntegrated, university information system may be viewed as three separate,

fraditionally the.transaction systems have been designed and impiemented without focusing

on the ancillary statistical and planning systems.
fovus on the remaining components, consists of 2 survey of
tistical and planning information (i.c. the Mwish list").

An alternate approach, which does
projected user needs for sta-
Another alternative is to con-

ceptuatly incorporate the entire WLCHL data element dictionary into the overall design.

A fourth alternative 1s recommended which, involves the use of existing,
fo1 statistical reporting (e.g. HEPS) and planning (e.g.
tem~ can be used to develop the specifications~required for
ing and planning i1nformation {c.g. data elements, report content
ih2 transaction systems can then be designed with due regard for future components
In fact, the packaged systems can be modified

et .
{1.¢. statistical reporting and planning).

packaged systems
CAMPUS VIIl). The packaged sys-
adequate statistical report-
and operating procedures,

and used as the statistical and planning components during some specified interim period.

The use of previously installed, tested systems

more cost cffective than the other alternatives.
x X kX k %k %

INTRODUCTION

Over the past decade a great deal of atten-
tion has heen focused upon the development of
management mformation systems (MIS) for uni-
versities (Ref. 1, 3, 0, 9, 10, 11)}. The advan-
tages and disadvantages as well as the uses and
misuses of an MIS at universities was reviewed
recently by Driscoll (Ref. 3, 4). The revicw,
however, was from the vantage point of a major
state university president.

In a recent article Mowbray and Levine
{ket. ¥}, indicated that the MiS is alive, well
and ready for academia. They also state that the
probrems assocrated with developing and instal-
1ing an MIS 1 a university are "social” rather
tnan ""technical”. They continue with the state-
ment that the MIS "begins n the hearts and minds
of educational managers.”

Priscoll states that an MIS exists at a
number of institutions and is being developed
or mplemented at many more as a vesult of the
yecent demands for "accountability' in public
mmstitutions. As an aside he also states that
private nstitutions will feel the same pressure
1f they require public funds for survival (i.c.,
vardsticks which serve as operational common
Jdenominators for all institutions are an integral
part of an MIS development effort). Several
other cognent issues arc also addressed from the
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for developing specifications should be

viewpoint of the president. In particular, the
need for internal information as opposed to the
demand by external agencies for information, the
Jear that the computer will make the decision as -
opposed to the computer roviding information upon
which to base the decision and [inally contribu-
tion of an MIS to the historical conflict between
the "bean counters" and the "academicians." The
administratite data processing (ADP) department

at most universities has and will continue to be
impacted by developments in this area.

All of the issues above should concern the
manager or director of ADP at any institution of
higher education. Unfortunately, the recent lit-
erature has not addressed the development of an .
MIS from the vantage point of the director or
manager of ADP. It is almost impossible to refute
the statement that, for whatever rcason, MIS is
cither "here" or "coming soon". The relevant
question, from the vah&ago point of the manager
or director of ADP, is\"What impact will this have
on me and my organizatix\n?"
|

Recently, several technical approaches to
the problem have been reported in the literature
(Ref. 8, 9). The auther report: progress in ex-
plaining data base to university administrators,
developing the conceptual design for a university
data base and proposing a structure for dealing
with the policy questions which naturally arise
fiom such an effort. Even in this case, it is




highly probably that the wnnver vt admi-tiat won
1~ rore anare of the "tedhngeal” aspects of the
prohlen tioes the data base managenant < <tan!
than they wie of the "~ou1al" a~pects of the pro
Blew c1ies the tears and histornal contlicta),
e mustoalso ash the obvious guestion, "Dad e
MIN concept ot toanate wath the aathor and the Wi
wreup, or dul at Legn an the heart- and runds ot

da

the educatronal manacer-:

tiven that MIS s anevitable, the real problem
1~ how doe- the AP manager or director plan to qe
spomd to the nedd moa reasonable time frame and at
a4 reasondhle co-to \ pragmatic approach to the pro
blam il be addressed i this paper. First, how-
evel, Ut 1 appropriate to define MIS n the con

text of an nstitution of higher education,
X k x % Xk

T INEE T D, INIVERSTDY INTORMYTTON SYSTIN
[RIURY]

Lralitionally, the manager oy director of AP
has vacned v tess as shown on the lower part of
Frgure 1. with fon exceptions, each <yxtem was
characterized o~ o tmancial svstem, a ~twdent
Sustel ob o planning system. Recent by, Mowbra
and Tevine o have developed o scheme for clas
1) g awdanistrative svstems shidh oS pore con-
~istent sith the MIS or WIS, They propose that
Al admimistiat ive ~vstems be separated nto thiee
funct romil aeas;

FOLa-JU TR OF OPLlatIng systens,

. *ostatistical reportang systems  .ad

* planmng and budgeting systems.
amentory ot curient sy <tems published 1n the
ottgmal paper as reproduced anfagaes 2, 34 1L
Certaanly, there 1~ no disagreement wong manage: -
or directors of \DP that tran~actional <ystems are
exsential to the daily operation of the Umversity,
vith fow eaceptions, most mijor universitic. aie m
the process of develuping or hate all of the trans
acton systoems Disted i ewre 200 The statistiaal
teporting systens 1 bgure 30 as well as the olan-
ng and budgeting <ystems in igwe 1, howerer, aie
another matter enturvly.  Statistical reporting
svstoms can deftely be found i public universi-
cies where state reporting as requited o tae legis-
Latine ot the Board of Revent~.  there are fow uni-
ver-aties, however, shich have a comprehensive plan-
ning and budgeting svstem.

fhe propo-ed ~cheaw for classity e admiistra
tive sustems durs obvious value for the wanager o
director of WP, More mportant, however, s the
structure which was proposed by Monbray and Lev ine,
fhe structure 1+ repraduced n Ligure 5, Mote that
a fourth functinnal component of the MIS or IUIS s
proposed which 1~ the output ovaluation and woal-
review.  \lso note the mtomation <vsten ma-ter
plan at the hase of the structuze. Recenth a Lange
sedbe, multr unpversitv eftort on output evaluat ron

and goal~ review has been it rated by the Bducation-

Al Testang Serree and Bducatton o Toonorae Sy ~tens
tree, project HEL LYy,

ShL i loronto ha~ developed o comprehensive
planming and budgeting sy~tey called CGAWMPUS VT,
Flucation & Teenome Syotens ha Jeveloped 1 can
prehensive statistraal reportimg ~vstem called HIDPS,
SO, INFORMAT e S and g mumber ot other Foms have
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developed basic transactional systems m the 1
stadent and Sinance aeas, Thus, both Drisgotl :
and Levine e cotrect m ~tating that MIs s 1
alive, well and ceady for academia,  \t the heart
of the proposed stiuctune, however, 1x the nfor-
mat1on sstom master plan shich nust be Javeloped
bothe instrtation. Mote that  n Freure 5 Jdata |
Plows and/or 1~ aggregated from the bottom to the 1
top {i.c. data as collected by the transactien
<ystems, aggregated to prepare <tatistical reports,
the statistical reports then provide basic data
for the plannming and budgeting systems, ete.). it
15 also mportant to note that ‘eaternal Jdata 1~
added to prepare both the statistical report~ and
the planning and hidgeting reports.  fhus 1t 1s
essential that the design of the basic tiransaction-
al systems focus on future components (1.c. the
statistical reporting system as well as the plan-
ning and budget system). [the relative cost of the
development and mplementation of the various com-
ponents versus the benefits derived from their
implementation has also been addressed by Monbray
and Tevine,  Their comments are reproduced below,

"tne of the rromies of MIS p lanning anld
development i hagher education has been
the inverse relationship betueen costs
meurred and benefits derived.,  Large

sums have been spent on computerized trans-
actionl systems where the educational pas
off 1~ least. Moderate sums have gone 1y
to statistical reporting where the henelit-
are modest,  Little has been <pent on nte-
srated planming, budgeting and futuristics
vhere the pavoff is very great.  Almost no
syatematic effort has bheen devoted to con-
crentious evaluation and goals review where
the costs are relative small and the poten-
tial benetits astrenomical.”

Given that all magor public mstitutions will
soon be faced with the wplementation of at least

. the three basic components of the TU1S, the mana-

ger o1 duector of DI must ash himselt, "o can |
best prepare for the onslaught?”  Monbray and fLe-
vine deal with the philosophical 1ssue ot develop
g the infomuation svatem master plan shich has
been tefenied to in the present work us o "wish
List”,  lhey alse note that the "oc1al” problen
1esults from the dutiulty that most people have
in trymg to explaan m delarl then mtormat ion
requirerents . Furthemore, MIS or WIS may not
have "begun an the hearts and minds ot the educa-
tional panagers” at the nstitution.,  In other
words, from the vantage pomt of the director »
nandger of PP, the tiaditonal  waish v
qud ot use as N Jevelopuent

aid implementation tool tepresent~ an adeal -t
tather than a pragmatsc approach to the problon,
the nevt section deals with a wore praguatic ap-
mouah to the development and implementat jon ol
the TUES component <.

LRSI N
\ PRAGMARIC APPROACHE fO BIE DIVEEOPMINT of {11
Tuls

Betore disauaame the reconmended approdach to
IS development, 4 word of warnng 1< ovder,
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Under no circumstances should the n&nager or dir-
ector of ADP become 1nvolved in theinontechmical
aspects of the decision to hnplcmcué for not to
wnplement) the remainang components of the IUIS.

The recommended approach 1x based upon the
premises listed below:

1. All four of the components of the IUIS
will be recomnended for installation at
the institution within three to five
years,

2, Transaction systems are more unigue to a
g1ven 1nstitution than statistical re-
porting systems and statistical report-
g systems are more unique to an institu-
tion than planning and budgeting systems,
etc.

3. The design of the IUIS should be from the
“top down'' while the construction must be

m—ce——

from the "bottom up” (see Figure 0 ).

-

substantial savings can be realized if the
data elements, report content, operating
procedures, etc. for the statistical re-
porting component as well as for the plan-
ming and budgeting compoaent are specified
and consideved 1n the design and construc-
tion of the transaction or operating sys-
tems.

>, AP must be able to respond within & reason-
able time frame and at a reasonable cost to
an admmnistrative decision to implement the
remaining components of the IUIS.

Given the above, the recommended approach is
rather simple (acquire the statistical reporting
component as well as the planning and budgeting
component from institutions where these components
have heen developed in a evolutionary pvocess). The
components can also be acquired from vendors (e.g.
HEPS from Education & Economic Systems and CAMPUS
VIIT from Systems Dimensions Ltd.).

Llecting to acquire the "package’ components
from a sister institution or tvom a commercial ven-
dor depends upon the available funding and/or the
institutional structure. Individual modules of the
“pachage” components can then be implemented as re-
sources and hasic data become available. More im-

portant, however, 1s the fact that the data clements,

report content and operating proceduves {which are
an integral part of these components) can be used
to replace the user survey or "wish list” recom-
mended in the traditional approach. Rather than
depend upon a single user at the institution, one
can benefit from the experience of many users at
other institutions and the evolutionary process
which led to the development of the “pachage” com-
ponents,

Once the transactional systems have been con-

“structed (including the dJata elements, report con-

tent and operating procedures for the statistical
and planning components), the institution can elect
to utilize the "package” components, to modify the
"package™ components or to proceed with the evolu-
tionary development of unique components. lrom i
review of the statistical and planning “package”

components, the administration will also gain an
awarcness of the policy questions which arvise
as a result of the IUIS (e.g. the use of contact
versus credit hours, calculating faculty loads,
evaluating and measuring public service and re-
search activities, etc.). In fact, the implemen-
tation and/or review of the *package” components
can be an educational experience in itself.

The marginal cost to the institution for this
approach will range from $50,000 to $150,000 de-
pending upon the selection of 'packaged™ components.
The costs associated with the evolutionary develop-
ment of comparable systems is one or more order
of magnitude greater than this marginal cost.
Furthermore, if the "off the shelf”, modular imple-
mentation approach is taken, the response time on
the part of ADP will be minimized. Obviously, the
reports will not precisely satisfy the nced of the
users at every institution. One should expect,
however, a high degree of commonality in the sta-
tistical and planning repovting areas. Thus cven
with additionpl modification costs, the approach
should be cost effective.

In closing, anot.er statement ot Mowbray and
Levine should be veiterated. They indicate that
people must understand that every college and
univeristy has the kind of information system it
deserves. In a later article, Bride (Ref.2) indicates
that the computer system is only a "mirror" of the
institution and that it reflects our ability to
think. He further states that people often blame
the "mirror" (i.c. the computer ) when in fact it
is the reflected entity (i.e, the institution) that

is at fault.
x % % % % %
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F1Gure 2

TRANSACTICNAL (OPERATIHG) SYSTEN

| ADIISSI0H
APPLICATION
EVALUATION
CONF IRHATION

FLIANCIAL AID

APPLICATION
EVALUATION
CONTIRMATION

RESIDERNCE

PREPARATION
APPLICATION
CONFIRMATION
REGISTRATION

‘REGISTRATION

MASTER SCHEDULE
PREPARATION
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REGISTRATION (in person)
REGISTRATION CHANGE

HEALTH SERVICE

STUDENT RECORD -

PREPARATION
GRADE PROCESSING
EVALUATION
TRANSCRIPTS

DEVELOPHENT
GRADUATE FOLLOW-UP
FUND RAISING - FILE PREPARATION
FUND RAISING - SOLICITATION
FULD RALISTAG - DOJATIONS
FORITOLIO - TRAVSACTIONS
PORTFOLIO - VALUATION

STAFF

POSITION FILE
HIRING
ASSIGNMENT
TERMINATION
UPDATE
PAYROLL

PURCHASTHIG

PURCHASE ORDER PREPARATION
PURCHASE ORDER

UPDATE

QUALITY CONTROL

ACCOUHTING

TYPES Ol ACCOUNTS
IDENTIFICATION

AGGREGATLON

ACCOUNT FORMAT

CHART OF ACCOUNTS - PRINTOUT
CilAx  OF ACCOUNTS

" AGENCY FILE

ACCOUNY MASTER FILE:
ENCU .BRANCE
ADVANCES

IRVO1CES LIQUIDATION
PAYROLL

FINANCIAL AID
BILLING

BUDGETARY CONTROL
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'TRIAL BALANCE
PERSONAL ACCOUNTS
CLOSTNG THE BOOKS

FACILITIES MANAGERENT

INVENTORY
UTTY TZATION
CaPiTAL DuJECTS

TAKEN FRO. LEVINE, JACK B. and GFORGE MOWBRAY. “Specifications for a Management Information
Systam'', EUUCATIONAL CQRMMENT/1974, The University as a System (R, T. Sandin, Editor/College of

Education, University of Toledo, Publisher).
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SPACE

TNSTITUTLIONAL
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CALEGORY
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SIuE
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INSTITUTIONAL SUMMARIES
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BALAGGE SHEET

LLVIGE, JACK B. and CEORGE DOWBRAY,  "Specifications for a llwagarent Information
cetart ) FOUCATTORAL G IXNT/1974, The Iniversity as 1 Svotem (R0 T, Sandin, Editor/College of

whesation, University of Toledo, Publsher)?
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Education, University of Toledo, Publisher).
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A PUBLIC SCHOOL CONVERTS FROM BATCH TO AN ON-LINE ENVIRONMENT
IMPACT ON VARIOUS USERS

D. I. Nasomi, W. O. Drum, L. S. Hargis, D. H. Miller, E. M. Roselle
Tucson Public Schools

ABSTRACT

In a School District comprised of 61,000 students in grades KG - 12, the decision to convert
from a batch-oriented system to an on-line environment carried with it fundamental implica-

tions for all types of long-standing users.

The Purchasing Department now uses CRTs to

capture P.0. transactions while checking computations and providing accurate vendor infor-

mation.

A Business Education data processing configuration was converted from a small stand-
alone computer system to an RJE station connected to the large central computer.

A1l nine high

school Mathematics Departments are using NDEA grant money to acquire equipment to provide

extensive and varied on-line services within their schools.

Their Registrar's Offices are

planning to be on-line this Fall to the central Student Data Base of 120,000 records and to
their own course registration and mini-Data Base files.

Tucson Public Schools had offered 12 years
of basic data processing services to its schools
1n a straight batch environment. Each new com-
puter system installed afforded slightly more
speed and capacity for slightly more money.
Gradually, tighter school budgets, more variety
in curriculums and individualized approaches to
teaching made the standard batch approach appear
both cumbersome and outmoded. An analysis of
existing applications indicated that many were
batch not by nature, but by necessity.

Pressures on management demanded quicker
response to special information requests. At
the same time inflation gave computer purchase
a new air of respectability.

Responding to those factors, the District
let a bid for a responsive, growth-oriented com-
puter system. After extensive evaluation of
proposals, a time-sharing system was chosen.
Since the existing data processing staff was
batch oriented, design for on-line systems prior
to 1nstallation was inadvisable, and a period of
orientation to the new environment was necessary
to assure a non-trivial approach to systems de-
sign.

However, two large questions remained to be
tested; 1) Could the new computer with its
totally new approach to work really accomplish
the existing load with time to spare, and 2) was
conversion of programs and data as easy as ad-
vertised? The 128K word DEC System-10 arrived
early in January. We planned that the old ma-
chine would remain six months until we could be
assured the transition would be smooth. It was
accomplished ahead of schedule and the next
phase started which was to prepare the Business
fducation remote job entry station for the
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opening of school.

Here we learned our first hard lesson in co-
ordinating efforts of the computer vendor, the
phone company and an indepeéndent modem manufac-
turer. Mr. Bill Drum and his first period class
took the brunt of the problem.

1. Business Education, W. 0. Drum, Rincon High
School

The Business Education program must respond
to the changes taking place in the business world
where more and more companies are becoming in-
creasingly involved with a variety of computers
in all phases of operation. First, secondary
school educators must be aware of those changes
taking place and relate them effectively to the
curriculum working to find better ways to teach
the common vocational skills of communication and
computation. Second, central school management
must respond by attempting to provide the neces-
sary tools for instruction.

The pilot configuration for Business Educa-
tion classes consists of a 300 1pm printer, a 300
cpm card reader, and a teletype console. In ad-
dition there is a cathode ray tube multiplexed
through the PDP-8 computer at the remote site.
This system allows for simulation of stand-alone
computer operation and both batch and interactive
programming in COBOL, FORTRAN or BASIC.

In addition, the school's registrar is
served by the ability to obtain several basic
reports and labels from their small private stu-
dent data bases, which can be refreshed from the
central site as needed.

This system is also being used to teach
Junior College courses in the evening and for our
own District mathematics inservice courses in the
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late afternoon.

I1. Administrative Business Applications, D. H.
Miller, Data Processing

The first on-line application was access to
the budget by many combinations of the basic
elements of the budget key, that is district,

fund, function, account code, department, course.

Requisition information is entered via
cathode ray tubes, using a conversational method
where the computer does the extensions, taxes,
looks up the vendor's address, and captures the
order transaction. In the afternoon t'ie pur-
chase orders are printed out on a hard-copy
terminal. As a result, purchasing can process
25 to 50 per cent more orders than before. The
next budget phase will include a method whereby
pa{ments can be posted to an on-line pending
file.

Work is currently proceeding on a new pro-
perty control system to replace the large card
file system now employed. The main inventory
file will reside on tape and be updated once a
week with transactions captured at the cathode
ray tube. A totally new classification system
employing major and minor category codes is
being developed by our property control people
for use in this system. File maintenance and
new item information will be captured from the
purchase order system with additional coding
being added by the property control personnel,

[Il. Mathematics Education, E. M. Roselle,
Sabino High School

Several math teachers had been involved
with using and teaching about computers for
several years. When the new cenhtral system
arrived, enormous possibilities presented them-
selves, so planning began. Built around the
central concept of "computer literacy" a pro-
posal took shape. It was presented first to
District central personnel and finally to the
Federal government under NOEA Title III. The
grant awarded was of sufficient size to place
at least two terminals at each of nine high
schools. In addition to obtaining a cathode
ray tube and a hard-copy terminal, four high
schools are going to use a 120 ¢ps card reader
which will make more computer power available
to more Students each class period.

Interactive COBOL, FORTRAN and BASIC are
available at all nine sites, each with file
spaces large enough to save significant amounts
of data. The registrar's mini-data bases can be
accessed here also, so that the school
administrative office can use the hard-copy
terminal for a printer after school.

This year, several sections of math in-
service course teaching the use of the new com-
puter have been offered so that teachers can
prepare for the installations at their schools.

IV. School Administrative Applications, L. S.
Hargis, Data Processing

Plans for the next fiscal year include the
possibility of c.r.t. terminals in the regis-
trars' offices at ten high schools.

The terminals will help considerably in
determining at the point of enrollment into
school whether or not a student has been in the
District before by means of an efficient search
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of an alphabetic cross reference to our 120,000
student records. Registrars can then determine
for a returning student when and where he dropped
from school and whether or not he was a dropout.

A new application which has course changes
as its first phase is currently being developed
for implementation this fall. Orops, adds, and
changes to course sections and individual stu-
dent schedules will provide up-to-the-minute
course totals, and ethnic balances for each sec-
tion. Scheduling of courses for the next quarter
can begin the second day of the prior quarter to
the extent that school administration can start
to supply some master schedule information.
Placement of students into the master schedule
and development of the schedule itself can pro-
ceed simultaneously for the coming quarter.

V. Conclusion

e first year of change has given those
who are working closely with the new system the
ability to control the application with which
they are involved.

The central Data Processing staff is no
exception. Programmers each work interactively
to program, test, and debug their programs. No
keypunching of programs is necessary. A program
can be written, compiled and tested in a few
days' time where previously it took a few weeks.
Programmers are able to produce at least twice
or more than previously.

User and programmer satisfaction are both
up this first year. We expect even better
things next year.
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SECURITY AND RISK ASSESSMENT IN THE UNIVERSITY'S
ADMINISTRATIVE COMPUTER SYSTEM

Leslie D. Ball

College of Business Administration
Arizona State University

ABSLRALL. Ao privacy leglslatlen ls passed, as more administrative applications are computerized, and as
mute pevple develop computer expertise, the security problems of a university's administrative computer
center ohange, Flre bombing has become less of a problem relative to tie modification or disclosure of
student and financlal records. Thils paper presents a discussion of those changing problems and how best
to cope with them. Included are risk assessment procedures used to develop a viable security plan, a
dlscussion i, the responsibilities of the university community to make the security plan work, and a pre-
sentation or the costs of an inadequate security plan to the ungversity.

L. _IMIRQDLLGIIUN:  Lumputers are assuming an in-
Wredsiny level of responsbility in coulleges and
unlversitics. As o varied university populus
hds xalned access and knowledge of computing sys-
tem characterlistics, the opportunity to inter-
rugdtie, dissemindte ot destroy confidential and
publlc intormation must raise concern in the
minds of thowe charged with the responsbility
ol managiay the information processing facili-
tvis). we hiave now developed the capability to
create and malntaln concentrated information sys-
tems.  [hls expertise presents a new and broad
spuctrum of dileamas to those conversant with the
computer system and information intimacies.
Single tacility environments (such as that
at Arizona State University), present particu~
farly perplenlng problems as both administrative
and acadenic’ computing are supported by the same
cumputer system.  Physical damage to the facil-
ity impairs all phaues of campus administration,
iostruction, and Yesearch., Information misuse
i» viable as acadenic users and administrative
techniclians both have knowledge of system spe=-
vities and, therefore, the opportunity to cross
di.ciptine boundaries in their Interrogatfion or
manipulation ot inturmation. Multiple facflity
wvstems that effectively separate administrative
and acadenic computing chores (such as that at
the Loiversity of Massachusetts), still pose se-
curity breach and information misuse Jdilemmas
tor the users and statt of each facility.
Academic computing environments typically
contaln beth public and proprietary software
packages, data sets and research results. Ad-
ministrative processing tasks require the main-
tenance of student, personnel, finance, and
tacllities' records. The unauthorized or neg-
figeat misuse uf any of these elements repre=~
sents the porentfal for significant losses of
time; aonev, credibility and could, conceivably,
violate tederal laws.

1. SLCURILIY AND PRIVALY: Security and pri-
vacy problems have evolived through advances

in fnformation processing technology. The ability
to concentrate, access, and process large amounts
of information has created the opportunity for
knowledgable persons to misuse the power of the
information system; the ability to uncover fraud
or the illegal dissemination of computer resident
information has not grown commensurately. Donn
Parker of the 3tanford Research Institute {ndi-
cates that no technological solutions to these
problems are at hand and thap none are expected
for several )ears.1 Information residence and
prouessing concentrations have also increased the
potential damage from Acts of God, such as fire
and flood, and other unintentional acts, such as
operator error.

Several security and privacv breaches have
already occurred in universities. Examples in-
clude:

1. a university parking slot allocation pro-
gram was sabotaged by a programmer; .

2. grades were altered by an employee of the
reglstrar's office to maintain the eligibility of
her football player boyfriend;

3. wirecutting and acid were used to destroy
an IBM computer;

4, students took over a university computer;

and

5. a university computer center was bombed, ?

Computer security, employed to prevent these
events from occurring, is best defined as the pro-
tection of the computer, the data ft contains, and
the programs that direct its actions from acci-
dental or deliberate destruction, modification or
disclosure.’ To implement an effective security
plan, various techniques must be applied which
range from installing locks on the data center
door to the installatfon of sophisticated soft-
ware encipherment techniques for the protection
of data transmission.

Coupled with the installation of security
procedures, universities must also be concerned
with the issue of privacy. Although privacy is
not guaranteed by our constitution, or mentioned
in the Bill of Rights, the civil liberties tradi-
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tion lias been that sensitive personal information
wallected by governnment agencles for u specific
purpose mandated by law should not be given to
otiier agencies or individuals.® This tradition
has been fncorpovated into the Priyacy Act of 1974,
the Famlly kducation Rights and Privacy Act (the
wo=called "Buckley Amerdment”), pending legisla-
tion, and state and local privacy laws which re-
quire that universities include privacy consider-
ations into seceurity plans.

As an exawmple, in January, Mzssachusetts en-
acted the tair Information Act. This law requires
that state agencles, including universities, that
malntain personnel information about individuals
report to the individual. involved what informa-

lonn t» matntained and the reasons for maintaining
the tile. In addition, they must maintain a rec-
vrd ot who accessed the information and file cer-
tiin renorets with the Secretary of State each year.
inis law applies to manual systems as well as auto-
rated svstens. ‘

Law~ similar to the one in Massachusetts have
peen eniac ted in three other states. It is only a
gatter ot time betore a majority of other states
wnact privavy laws which, according to Capt. Grace
Hopper, head ot the Mavy's Programming Languages
se tion, could triple the cost ot maintaining per-
sonal duta tiles.’  As 1984 approaches and the
qovernment grows tn power, it can be expected that
tadividuals will cerand more privacy protection.

it 1 these problems of sceurity and privacy
thit an sdeguate security plan will attempt to
ittack, In this paper we will discuss why secur-
1ty problens ditter In various environments, the
.riterion necessary to develop a viable security
plin, and tow & university might plan and imple-
rent seourity proposals.

PEL. SROLREILY AN DIFFERING ENVIRUNMENTS: As eadh
omputer Installation is diiferent, it is DOL pow-
~ible to develop one security plan for all compu-
ter eaviruncents. {hese differences are a result
ot vactous types wt provessing applications and
Tevel~ of equipnent sophistication.

guite ciearly, businesses have a wide variety
ot security needs.  Banks have securitv needs that
difter fros manutacturers. Large companies have
security reeds that differ from small companies.
fhese didlerenues can be enumerated along wrgani-
zatlonal linces or processing lines.

tven wathin aniversities, great difterences
are present.  As previously mentioned, the most
common ditterence {5 the use of a single facility
ur & multi-tacility tor administr ton, research,
and teaching needs. When a university elects to
erploy 4 slngle tacility, physical damage will im-
pair its use by all users. In additiovn, the pos-
s»i>ility ot information misuse {s grectly f{n-
(reased as large numbers of faculty, stati, and
students acquire the ability to access infermation
not intended for thelr use.

In 4 multi-tacility environment, security
problemy are different. In fact, separate secur-
ftv »lans nust be developed for each tacility.
fach vt these plans will have different objed-
tives depending on the facllity's use.

In either type of Installation i¢ is quite
likely that operatdng personnel are tormer stu-~
dents who have extensive computer propramming
trataiop.  khis practice of emploving operators
with programming abilities creates a substan-

~tliv "development of a viable security plan.

tial potential for information misuse.

Unlike many businesses, users of the computer
systems In a university, such as financial aid,
housing, and others, have been tound tue be unaware
of the value of the information within thefr con-
trol.” This lack of awarenmess can lead to signif-
i ant security problems.

Universities are also more likely to experi-
ence firebombings, take-overs, and other violent
acts than other types of jomputer installations.
However, in recent years, very few violent acts
have occurred and universities must look at secur-
ity problems that are more likely to occur.

These differences are clear. Unfortunately,
adequate research has, as yet, not¢ been performed
to identify all of the significant differences that
should be known iI we are to develop sutficient
security plans for universities. :

IV. DESIGN CRITEXIA: When a security plan is es-
tablished, whether It be for a single facility en-
vironment ¢r for a multi-facility environment,
four design criteria must be met. They are:

1) effectiveness, 2) economy, 3) simplicity, and
4) reliability.®

To be effeciive, the plan must not allow data
to be modified, destroved, or disclosed either in-
tentionally or accidently as it goes into the com=
puter, while <cored in the computer, or as data
results come from the computer.’ An effective
system will monitor the operation of the computer
system to determine when, and if, any of these un-
fortunate events occur. Simply stated, the com-
puter output should be what was expected from the
computer input and the program that processed the
data. - .

viven that it is never possible to develop a
securfty plan that offers 100 percent protection,
it is necessary to include economy as one of the
eriterfion. Security needs must be balanced with
the funds available. As funds are always a scarce
resource that must be shared with other demands’ of
the computer system, economy becomes a very impor-
tant criterion. .

When speaking of simplicity we mean operating
simplicity. For example, if a user at a remote
teminal must input his social security number,
his mother's birthdate, today's date multiplied by
three plus two, and a user code, he is apt not to
use the system because of all the security bar-
riers that have been created. It must be remem-
bered that the computer is designed to provide a
service to the user and if we make that service
difficult to obtain, then users will be less like-
1y to fully utilize the computer.

Simplicity mist also extend to the operation
of control procedures within the computer center,
the tape library, the backup storage facility, and
other nperational centers. In the event that the
control procedures are not simple to operate, em-
ployces can be expected to bypass control proce-
dures. Without adequate control, security becomes
a myth.

As for reliability, it is quite evident that
the securfity plan must work continually to be ac-
ceptable. The computer system will be of little
value it the security plan {s unreliable. Catch-
tny some of the intruders some of the time should
be unacceptable to security plan developers.

Lach ot these criterfon must be considered in
They




should be considered throughout the design dand im-
plementation phase.

v, DESIGNING AND IMPLEMENTING SECLRITY: The tirst
step to be performed in the development of a se-
curity plan is to select a securfty team. A team
15 necessary, rather than an individual, because
ot the amount of work required and the wide vari-
ety of skills necessary.

feap membership would be difterent when de-
veloping o »ecurity plan in a multi-facility en-
vironment as opposed to a single-facility environ-
ment.  Here our assumption is that we are discus-
»ing a single tacility environmment and are con-
cerned with the adminfistrotive computer facility.
ineluded should be representatives trom the com-
puter tacilley management, large ucademic users,
the internal auditors, the legal staft and from
ecarh ot the functional areas (such as the bursar,

wirfasfons otf fce, scheduling, financial aid,

¢t ) tiat wurrently use the computer or intend
to 4se 1t to the future. Each of these repre-
sentatives sheuld have a clear understanding of
the intormation needs and responnibilities of the
group that tuev represent.  The auditors should
he avallable to recommend proper control proce-
dures while tne legal rvepresentative should be re-

“spunsible teor insuring that privacy laws are com-

~lied with.

Once that the team has been assembled, it
w11l be neeessary to assess the rish environment
that the tictlity and its users are operatfng in,
4~ well as an estimate made ot probabilities that
these rishs will occur, This is’a laborious and
ditifeult task, bul a very necessary function.

Each tean ember must attempt to enumerate all
poisible rishs that might occur in their depart-
penl~ and gssess a probability rating to that
securrence.  fo develop this list and its associ-
ated probabtlity ratings, wany difterent types of
questions might be asked. Some ex xanples are: 1)
How many peoply have aceroas to tne data tiles?s
2y i these tiles contain monetary or personal in-

tormationsy  3) 9 what value are these data
t1les and programs to other<!; and 4) Are com-
piter=restdent data tiles and programs adequate-
1y backed-up)] tuidelines for developing appro-
priate questions wan be found in Van Tassel's
torpater Security Management and Krauss' SAFE:
Securitv Judit it and Ficld Evaluation.

The risk analysis fs also dittfcult be-
< ause there is no defined stopping point.
tiearlv, new risks will always be turning up.

It is necessary, then, to ulicover as many rishks
A~ possible and to allow tor tuture admendments
when new risks dappear.

The vstimation ot occurrence probabilities
ts very ditrticult. However, it has been satd
that extremely rough subjective estimates are
adeguate when objective estimates are unavail-
atle !’ A method for expressing these probabil-
[tie- Is to determine how trequently the risk
migh: oucur. Martin hubhcsts a szale ranging
tron'™ irLunllk 1mpu»»1blv o "might happen tun
times ot day,

Atter the tem has uncovered all possible
risks and the owcurrence probability assocla-
ted with each risk, {t {, necessary to deter=
Afne expoaure costys, Lach risk hae x cost asso=
ciated with 1t should the event oocur; the uni-
versity will sutisr some monetary damage and/or

some other loss in terms o time or other incor.-
vience that should be converted into a dollar a-
mount.

These costs are then multiplied by the vicur-
rence probability to determine an exposure cost for
each risk. Therefore, what has been developed is a
welghted cost for cach possible risk. The exposure
costs will clarify which risks should be most im-
portant to protect against and will of'ten surprise
you, For example, a fire that might cause $250,000
damage could have a lower exposure cost than a data
error that occurs ten times a day and costs five
dollars to correct.

These exposure costs should be rank ordercdk
with the highest exposure cost first, From this
list the security team can determine which secur-
ity measures to institute. However, each security
measure must be proven to be cost effective before
it is installed. In orher words, the cost of in-
stalling the measure must be less than the expo-
sure costs. In addition, a number of other consid-
erations must be inciluded rather than just the se~

curity measure's cost-effectlveness. |

First, most sccurity measures do not reduce
the occurrence probability to zero. Therefore, it
is necessarv to compare the reduction in exposure
cost, rather than the esposure cost, against the
fnstallation costs of the security measure.

Secondly, many security measures will reduce
the occurrence probabilities of more than one risk.
While a particular measurc might not be cost-effec-
tive for one risk, when the reductions in exposure
costs of all risks that this security measure af-
tects are summed, it coyuld become cost-effective.

Thirdly, some security measures will have to
be installed regardless of cost considerations.

For example, privacy legislation, at both the state
and federal level as well as institutional poli-
cies might require that certain security measures
be installed. Failure to do so could result in a
violation of a law and, quite likely, significant
embarrassment to the institution.

Given the exposure costs and these considera-
tlons, the seeurfty measures to be installed should
be selected. As a limited budget is likely to be
aslocated to seeurfty, not all of the security
nmeasures will be Installed, The tean should select
those sccurity measures to be {nstalled and proceed
with their installation.

Periodically, the plan should be reviewed.

The review should include surprise audits to deter-
mine 1f the security measures are working. In ad-
dition, cach risk originally uncovered, but not
protected agafnst, should be re-analyzed to deter-
mine if [ts appropriate security measure is now
cost=etffective or {f additional funds have been
provided to inerease the security level, Final.
due to changes in laws, applications, or equipment,
new rishs night be uncovered which must be analvzea
to determine If sccurity measures should be in-
stalled,

VI, CONCLUSIONS: Thic paper has presented a very

general overview of problems of securitv and pri-

vacy in universities and celleges. Volumes could
be written about security and privacy in education-
al environments. It has been the intention of this
paper, however, to identify the problem and ofter
general puldelines to afd in developing a solution
to secovity and privacy problems.

The situation is intensitving. More people

.
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who do not have computer backgrounds fear that the

‘ computer {5 a tool for an fnvasfon of their privacy
! and this fear appears to be increasing as we approach
1984,

U~iversfties and colleges must not look lightly
at these problems. They must be willing to commit
significant resources to solving these problems or
thev could find themselves in an embarrassing situ-
atlon.
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IS E0RALLD ENEORINTION SYSTEIS IN EDUCATION:

STVIE OF THE ART

Yon E. Gardner
Arizona State University, Tempe, Arizena 33231

WSTRAZT:  Thi paper explores the concept ot integration in Administrative Data Processing in
tlacatione.  The various options currently available for achieving integration are discussed, and a
Tofhebase 1" oapproach @s proposed as the only method of attaining "true' intepration. Both advantages
a ! Hsalvastage s ot the DBMS approach are presented.

The "1 cuutavility movement' in education
Las re-ultel 0 ever~1acreasiong lemands for
better "nanage wnt fuiormation" pertaining to
the operation v. almoest all types ot elducatfonal
institutionse  Most ot these demand, have come
fron outsi e the institutions themselves; from
lacal governinp boards, state coordinating
avenaie sy ml, of course, the federal government.
AL the sare tiqe, educational administrators
have been tace! with increasinglv diftficult
tnternal resource allocation questions and, in
any casew, have turned to 'molern management
techni pres' tor their solutions s a resule,
there {0 a 1aniiest neel tor more and better
evaluative lata to taprove both the internal
operation ot the institutron and it capability
to respont to intormation requests Hrom ex-
ternal agencivs.

[ooa ltaree evtent, these pressures have

Lo "Maf bl and abetred" by the availabilic.
ot ever=more sophisticated computerized tools
tor jauageent.  "MIS3" "an-line svitens' and
"lara hase” are all tanmiliar phrases to the
e tncatvoarl abidnistrater ot vodaye. In many

1attay it aeeris 2o thowgh the nere existence
ot the capability to produce large quantities
ol computerizel reports has been a more relevant
tactoe in the Jecision to implement a computer=
i*»1 sviten, than the actual need for the
pntorat {on ta be proluceds Whether this is
trae or uot, alnn.t all elacational adninis-
trator. tola, have had sewe experience ~with
wleoteonic tata processing (it onlv as a
tru-trate ! user) and computerizel adnini .-
trative intoration wvstems,

fhe Goncept nt Intepration

Jore doe s the concept ot "f{nregratrion"
snter fato the wnage.ent intormation picture?
fr= a theorerical standpoint, the concept
v .ooa central §oiae in the application oy
anage wnt theoes to Lthe problem. ot manave-
ront fn the winecatiomal wtrings A recent
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article in the Chronicle of Higher Education
highlighted the emergence of such applications
in post-secondady institutions, beginning with
the statement that "sophisticated corporate
style management systems,! using electronic
computers and ''space age' data processing
techniques "are rapidly becoging standard equip-
ment on the American campus.  The "systems
approach' to management alluded to here is

based on a concept of the organization as a
"whole," with the relative importance ot the
various sub-units being determined on the basis
of the tunctional relationships of each system
component to each other and to the whole. -
Obviously, in a management approach based on

this type ot theory integration is an essential

concept, as educational sub-systems are viewed

not as separate and distinct trom one another

but more in terms of their contribution to the

total well=being ot the institution.

'

From a practical standpoint, whether or
not the educational administrator is versed in
management theory, he is detinitely awvare ot
the pressures chat exist for data which cross
aub=system boundaries. Federal reports, pro-
gram evaluation data and information to support
internal cost-allocation decisions, all require
integrated data at one lcvel or another. For
cxample, analysis of instructional costs is
possible only it vou can ettectively relate -
intomnarion on students, taculty, programs and
monetary and physical resources.

Integration: The \lternatives

What are the alternatives for achieving
integration In administrative data systems?
At a broad, conceptual level, there appears
to be four basic options (these will-almost
certalnly overlap in actual practice): (1) a
default option, (2) the “coordinated tile"
option, (3) the "distributed processing
option, and (4) the "data base" option.
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INPUTS STORAGE PROCESSING REPORTS
[ —O—{_FC*+
{NON-INTECRATED
- OPERATING SYSTEMS RESULT
IN EXTENSIVE MANUAL MASSAGR)
t—b
- LY
FIGURE 1,

THE "DEFAULT OPTION' FOR ACHIEVING INTEGRATION

The obvious “detault' option is depicted
ia Flgure 1. This is the situation where
little or no integration exists between the
"gperational," or "transaction oriented,"
data systems in the institution. Separate
processing and tile systems have evolved
tor students,.tinances, personnel and
phesical plant, cach one in virtual isolatien
trom the others. This means that the only
alternative that exists for correlating
dara from the ditterent sub=systems is
"manual massage." Practical experience
from an Aeiinistrative point ot view
attirm, that manual mas.age is "alive and
aell" anl, to some degree, vill undoubtedly
live on torever., For example, the Ottice
ot Institurional Studiecs at Arizoma State
Maiversity (ASI) is currently taced -ith
the prospect ot considerable nanual effort
{n bringing together (tor cost analysis
purposes) taculey data that are presently
scattered among four basic svstems:
"nosition control," the academic vice
presidents! taculty tile, the pavroll
master tile, and the master course tile.

It {5 almost impossible te describe the
amount ot manual cttort that {s some-
times required to pull together accurate,
tinely data trom tour separate swystems
which weore each designed with a distinet
purpose in mind.

The basic option tor achieving
intevrati{on {n the data proce ssing shop
{5 the technique ot “coordinated tile proces,=-
{ng" (sce Figure 2), Here, {ntegration is
aceomplisheld throuph "crows-walk programming,"
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the creation of "extract files" ot selected
data elements trom operational systems, and
other similar cechniques. For example, as

a possible interim solution to the ASU faculty
data problem mentioned above, Administrative
Systems and Programming personnel may Jevelop --
without changing the basic operational systems
in any way -~ the necessary software Lo create
and maintain a new "personnel history file"
which extracts data frem all four operational
systems, Unfortunately, data processing ’
techniclans are well aware of the complexities
and problems associated with this type ot
procedure, especially where standardized
assumptions and daca element definitions are
lacking. Data/File Management System softe-
ware (not Lo be contused with Data Base
Management Systems, te be discussed later)
such as Intormatics® MARK IV, can go a long
way toward facilitating correlation ot dJata in
a basically non-integrated enviroament; how-
ever, standard "keys" for cross-referencing
data must be present in the existing files,

or added later -- perhaps at considerable
expense. Because this method of achieving
system integration is necessarily "atter the
tact," there will almost always be deficiencies
of one type or another in the results.

A new bandwagon which offers an option
tor integrating with a different twist is
“discributed processing." The development
ot cconomical intelligent terminals, com=
patible mini-computer systems, key-to-disc
hardware, and specialized "turn-=tey" wyotems
have already had substantial impact on

traditional systems design concepls. For




INPUTS STORAGE

\ COORDINATED

FILE p~——————1. REPORTS

O

FIGURE 2 .
ACHIEVING INTEGRATION THROUGH "COORDINATED FILE" TECHNIQUES

PROCESSING  p~——P

evample, a centralicel beopunch aperation
*1s on e the Mrule' tor dati entry at ASU.
[edr,, bevpunch machines have been replaced
sith INIVAG kev-to-dise equipment, include
ing "Hstrabuted" bew stations tor direct
iapat ot transactions in the university
rarchasing department.  Also, new equip-
ment, has heen parchased tor universitv
cashiers <hich includes a built-in mini-
.e~puter (and random access storape) that
<ill intertace with the main tinancial
svatem at the central sites The fmplication
i+ clear rhat, as listributed processing
Lon epty heceme videspread, a new level

st "hardeare lepenient" integration rill

be le-iene! inte pectalized subsgystems
that "tald o' or "teed" one another at
lizterent levels ot interaction (see

tionre 4D,

The tinal option is the development ot
an "intecrate ! lata base" through the use
st lata base managament system (DBMS) solt-
are. o mercially available DBMS packages
in Jade TOTAL, TDM5, SYSTEM 2000, DMS 1100,
ADABA3, anl IMS. Persons interested in
crparative evaluatfons ot these pachage.
shonl i peter to Datapro's "Buver's Guide
to Data Base Manaygement,Systems," and a
recent article by Ross. Essentially,

a 0BMS pactage tacilitates non=-redundant
"application=tndependent” data storage

fth lata elements linked together {n

1 variely ot hierarchical or network

¢ hatae ) relationships.  To over-simpliiy,
in.tead o Jata inputs tron ditterent
tomctionil areas dthin the institution
heing ted dnto physically separate Lape

ENE SN L BN tite ., avlectod inplll v irom the

various departments are funneled through care-
fully controlled maintenance procedures into

a single mass storage "tile'" (see Figure 4).
Theoretically, the data elements stored in

the resulting centralized data base may be
linked in an intinite variety of rwavs to
produce required reports.

It is the opinion of the author that the
DBMS approach to information systems develepe
ment, represents the only "crue" integrated
approach to adainistrative data processing.
Integrated systems based on the coordinated
tile or distributed processing approaches
are much more likely to result ia systems
that are too "apptlication oriented" (i.c.,
developed vithout regard to an overall
design lor the organization as a whole) and
fntegrated atter che fact, it ac all.

The centralized data base approach has
been c¢onsidered by many in the past to be too
expensive and complicated to be able to
implement etfectively. However, sottuare
sales stacistics indicate that more and more
organizations are turning to DBMS tor the
solution te their management information
problems and Datapro reports a‘generally
high degree of user satisfaction uvith the
various "major" packages. Software with DBMS
capabilities is alrecady available for some of
the mediun size hardware systems, and the
trade journals rcport that work is progrssing
on packages that will make this capability

available vo miuni-computer based configurations.
in the words ot one writer, the current interest

in the DBMS approach represents "perhaps the
groundswell ot a new era in which the standawvd
method of cogputation i1l be data basel] data
processing.

~
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Muanr e o or ehe DB Approach

Mat aee some ot the advantase ot the
P i=haae b iate rated approach to ajoini -
Satave 1ata processing?  In the arca ot
Tera oM wien, alriple farr curle. or
o M ualr o 1At entrev ercor, propers
Tioaare 1o the vongat of handlice anl nuther
oM prereat popat Lource Jocwents .- thi,
Fotrae or v e, of adndnistrative fn-
torcation oy te e Havewver, in conveat fonal
Youlrgpde tike™ Lostens, such of ' data
dtecred Ty o1 aecessity, redundant; in
Vo't v o, w (it not mest) redundancs
rr b ere s can be eliainateds Also,
STtants b L tens have eencralls
evateet 1o ho1 sy that data input. are
Wi date b rhponah highly tragrented edit
redatan ant procelures. Inoa DRMSG
coarr et aaretally detine ! Yoingle

delav, in weting report leadline ., anl that
tadliiar provriswer renponse, it can't be clonel"
More than Hitel ;) thic Tarter otatevear -idl sare
tace shere sisdlar fata clenents existiay fu o
separate tiles vrere Jetined someuvhat Jdittereatly
i, theretore, regaire a rassive "lookup" or

worrespon {ono
For exaaple, at ASU rLhere are currently tour
Hiterent sets of building and room codes in
ctrect on cavpns; vbviously, you are gpoing to
encounter problems it you require information
keved on builling or rooa code trom one or
nore tiles (edrs, Lo produce space utilization
statistics) vith non-compatible data element
SLructures.

Disadvantage, ot the DBIS \pproach

Uhat are sone ot the disadvantages or
liitacions of the DBMS=baged integrated intorm-

ot ™oy Tyointe and Standar licvel ation system concept?  For one thing, the
(el mrestied) edit progran, diversity of intormation needed to tultill

v 1, e valsdarion control and tederal repert requirements, internal needs, and
I L N A SN 4 S i o N U state and local soverning board requests, lic-

Iy avey o lara sterage ant aanip-

e oa, rratitionil wtntornation svstem,

teee g terboed beoowltiple letintion,
1Y teer e taprat,s tor the sane laga elements,
reouitiary L "oneconparabi ity anl a variets
CoPreoe e problens.s While mans instituriens
1Rt el to ivpose stanfarhizel data
e et tormatrs Matter the tact" on
TP e ting Lustedy, i practice the tash
Pas o tte prove ! aomanageables Onothe other

10, oo rdGeapproach, the constraction ol
et el fana base become s 1 ca)or
e e the aotomplshivent of stanlards-
Cratton he g st lacd detimtions il tors
! W 2 L sLe Zoastrawnt

i

Aiotler atvaatawe of a DEMS«baed suvoten
cortar i g theorenically poasarble to artore
vt eteent s (suchoa, stulent name,
YAl eonrt . my her, otod) only onge Lo
voooonall peport weneratiag proerine. In
raple i1e™ o tend, the tact that the
oot e ent o e stored anoa wiouer
volirtese i le s a3 mber of ditrerent
Covor . cbes ores=tile and smltiple up-
Tyt caatine  neceaars chere periolic
Srrees e peqired to beep lata current,

Vo or revie c oot s eatems at ASH Lias
ceceale d thay the fara ele enr Moradeat
ey s caerent b, dintajoed fn 13
Heterent woaputer e in tive Hotinet
et e a3 oar W st e ap lare ]
crarr. e The "oiasde entry™ np late
byt ot a it hase e, i opo L abl
oo b patnedate dntoraarion 1o all
Pe v et as the resalt op oa Jdnple up=
at o o s

-

Tyt aren ot dnforsation i swendnat fon,
veq oY et Yrar on fata sterel in separate
[ PN (3 eirey oo tfle l'l'p'\r'l'h','") yeneralty
Taeoral" provra aine ol ogob sereaa
ooateratton e Inoany 1ars,y the conpleities
P Te e et g Tt iae it o b ene
' Hrapte tede g the preoar, anae of
ratrTiaate aste dre o prebuctfon pesrans,

ooty e

tates that the 4ata base ~ill be continually -
evolving or deticient in s0ne vespects [Ihis
means that the system aust be JesTgnel with
extrerie flexibility and responsiveness in miad.
Ho rever, this is a problem that is shared to
so1e extent by all computerized intornation
systems, and, ot the possible options, the DBMS
approach appears to ofter the most probabilicy
ot wuccesss This is particularly true it seme
type ot generalized report-writing capabilicy
is developed in coujunction with the data base.
ntortunatels, ol i habit  are hard to breal,
and tlexaba ity is seidl an elusive goal ia

‘any instances.

A basic limitation @t imtearate ! intora=
tion svstems that is so obvious that it i otten
overlooted, s that a DBMS=based system (like
all computerized svstens) »ill deal oaly with
cortain hinds ot decision intormation, lne-
tortunately, the beaetits ot the "tetal "
intoprated v tormation system have otten been
oversold to aduinistrators v the technician,
involve 1y they have stated on occasion thit the
tipkshed wvstem will provide "alt" ot the
intowmation the adadnistrater nceds to make
bertter decisionss  Thev torget that there are 1
vartety of inputs into any aiven decision situ=-
ation == i.e., tormal vs. 1ntormil, quantitative
voe qualtitacive and objactive vs. subjectives
coapaterizel lata tends to be tormal, quantita-
trve al objective == vhich may be the lea.t
relevant type ot input to an adminystrator ia
a real=lite problen sitnation.s  Farthernere,
svernone baors (or should knotd, certain thipes
ot 1 are much more anenable Lo processing
via autonated systems than others: 1In their
bool on "decision=Intormarion systems” in
haeation, Andrer and Moir {nclude the tollovdng
chraste "Mlisclaimer” <which should be perrolicalle
revie ol by every individual invelve!l in
Hairistrative svstems development, and par-
ticularly ot the "torally integrated" varierws

TEhe fndor tion L e, thip
A be b el g thi . boo (B1]
pertain prinarily to the quantitat {ve

table tor a liokup to be possible
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intormation necessary tor an educational
organization to pursue its purposes
successfully. The total fntormation
system required for such an organization
necessarfly involves much more than

just those few aspects that can be
relegated to numbers or alphanumeric.
Jescriptors. The qualitative aspects,
including the feelings, intuftions, and
emotions that are quite relevant to the
activity ot any organization of man,

are not discussed == not because they
are unnecessary, but because thev are
beyond the scope ot this treatise. It
is important tor the reader to recogunize,
theretore, that the information system
as described herein is merely a part of
the total requisite information systems
tor ap organization. . .Furthermore,

rhe information system will use only
some aspects of the recorded data base
Jocumentation commonly tound in an
argand zations It will confine itself

to the vollectivn, manipulation, and

use ot intormation that {s amenable 4
to processing via automated systems.'

The main cost disadvantages ot a DBMS
based svstem are generally related to: (1) the
cost ot the pachage itselt, (2) the tact that
such svstems are mass storage based and (3) in-~
creased prouessing overhead (e.g., increased
GPU=-time consumed and CORE storage require-
meats). Unfortunately, it is very difticult
to derive any usetul generaliczations for cost-
evaluation purposes because system contigur-
ations, expertise and needs vary so much from
organization ro organization. For example,
the cost ot the various DBMS packages might
seem relatively simple to compare; in actuality,
ditterences tn individual capabilities and
pricing options makes this a very Jdifficulc
area to evalvate. On the other hand, at
ASU (since the central computer is a UNIVAC
1110 and INIVAC provides its software "tree"
as part ot a "bundled' agreement) D¥S$-1100
1as acquired without any direct cost for the
sottare frselt.

The tact that a DBMS svktem i generally mass
storage=based and may make increased processing
demands is aiwo a Jitfficult area to evaluate.
For onc thing, there almost certainly will be
cost tradeotts Lt a new system Ls designed to
replace older, more inetfticient systems. Also,
it L5 very difticult to obtain realisuic
pertormance data tor purposts of cost comparison
(even it some type ot benchmark resting is
done) because a good approximation of the final
svstem in operation is pragmatically impossible
to achicve. Because ot the Jdifficulties
enumerated here, the f{inal decision as to
whether a DBMS approach will be cost-
ettective in a particular situation will
probably be based on a "best-guess" estimate
ot i{ncremental cost (L.¢., "how much more will
It cost over diher possible alternatives" «-
Including maiutaining the status quo) vs. how
much the expected benetits to be derived are
likely to be worth to the institution.

The tinal disadvantage of a DBMS=-based
integrated information system centers around the
tact that development of such a system constitutes
a commitment to a radically different philosophy
of data processing than the one to which people
have generall; become accustomed. As was noted
carlier, standard data definitions are required.
This means that administrators and user persoannel
with different expectations of how the system
should ultimately serve their needs must come
to agreement on mutually useful data definitions.
Similarly, fudividual sub~systems cannot be
developed fn isolation of one another and still
benefit from the advantages of the data base
approach. Programmers must adjust to a new
environment in which programs are "data
independent" and must adhere to established
standards which they may consider to be rigid
and constricting.

Conclusion A

Of course, the ultimate goal of integrated
information system dJevelopment regardless of the
appraachtaken is to improve the capability of
data processing to serve the information needs
of administrators. As always, this requires
that system development proceed in a user
oriented (as opposed to "technology oriented")
mode for the effort to be successful. This is
especially true in the integrated system
environment where programmers and analysts must
be certain that data elements are defined,
collected, stored, maintained and accessed in
such a way that the needs of a variety of users
(at a variety of levels within the organization)
may be met through the use of the same basic
resource. The development of a '"truly
integrated" administrative system will be a
challenging ard in many cases frustrating,
experience. Hovever, the increased respousive=
ness which can result if the effort is successful
should be well worth the time and effort.
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skl equepment and with negligible conversion costs.
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A very successful library circulation system has been implemented without

The only machine readable data

elements required are patron files and Library of Congress call numbers which are
collected as circulation takes place thus spreading conversion over time and focusing

on the most active part of the collection first.
Even minimal batch configurations can support daily circulation rates
Measures of success include cost i1nformation,

name and ddress.
ranging trom 200 ta 2,000 t-ansactions.

Patron files require only I.D. number,

benetits from cireulation statistics, and patron acceptance as suggested by a sudden

cireulation increase.

Automated circulation systems for
colleye libraries do not necessarily
regquire the expenditure of huge sums of
money. The Library at California Poly-
technic State University, San Luls QObispo,
has implemented a powerful yet simple and
vely cost etfective computer-based circu-
lation system. It allows for the quick
and rasy checking out of books while still
capturing all the information required to
handle overdue precessing and to generate
management reports which reveal the usayge
pratterns of library patrons and other
asefal data. It was immplemented without
purchasing gpecial equipment and without
the massive conversion effort sc often
requiced for sophisticated referencibyg
and extensive automated circulation
apwtems,

PROBLEM DEFINITION

when this system was conceived in
Pite 1974, the cireualation of books was
a qmowim problem.  There were about
ten thousand students at the umiversity
1t thet time, and circulation fiqures
were approdaching fifteen thousand cir-
culations per month. With the necessity
for recording the charge out and return
of cach book plus the special handling
agsociated with more than five percent
v puring overdue processing, considerably
1y »2ress of tharty thousand transactions
it month were required.  Growth of the
university was continuing (we are approach=
ing tifteen thonsand students now), and
we were MEious o improve the effimency
ot our crrcualation procedures.

N

At the time, our circulation proce-
dures were entirely manual., Borrowers
were asked to praint their name and address.
The book's Library of Congress (L.C.)
number, the author, and title of the book
and siyn for 1t. All of this was recorded
for each book checked out on a McBee card.
The cards were accumulated and notched
to indicate due date, talleyed by major
classification to provide minimal circu-
lation statistics and filed i1n L.C. number
sequence. Book returns involved scarching
the card file for the charge card, remov-
ing the card, and reshelving the book.

Periodically the files of McBee cards
were "ncedled" to locate overdue books.
The shelves were searched for any suspectdd
nverdue books to avoid sending erroneous |
overdue notices. For those not located, |
the McBee cards were Xeroxed, the name '
and address was typed on envelopes and the
Xerox copy of the McBee card mailed as on
overdue notice. 'the original card was
notched again to indicate that the notice
had been sent and refiled. 1f 1t was
subsequently noted during the processing
that two previous notices had been sent,
a4 bill was prepared and mailed to the user.

This was a very standard system and
some varient of that system continues in
use at a great many laibraries. While
improved efficiency was clearly one of
our qgoals, there were others of equal
importance. The amount of information
the borrower was required to record was
fairly extensive and quite time=consuming.
Students needing several books for a short
time, perhaps only over night, were
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trastrated with the need to record so

much repetitive intormation and inevitably
neatness and readability suffered by the
time they reached the fourth or titth
<ard. This was, of course, the reason

tor typing name and address on envelopes
tor overdie notificeation,  Reducing the
user offort was considered an importunt
joal for improving user relations. Anothe
gnal was to imbrove the circulation sta-
tistics,  This was particularly important
Lecause we are a somewhat speciralized
volytechnie university in a large state
anirersity system. A great many plans

tor statewide library systems could have
dorious ampact on the nature of our
collections, and reliable circulation
information in considerable detail was
regquired to evaluate the effectiveness

f thess plans,
DALA BAY

At *re begqinning, it was clear that
all ot the plentifying information used

ine the circulation ot books already
exyitedt an some torm. The number of
data elements actually regmired 13 quirte
small. needend only the users adenti-
ticition, the book identification and the
fur date. Wath the earlier system, the
nrer wie resjuired to record both his own
and the boor's ydentification for each
Lok borrowed. The library verified that
ufocration by reterence to the book
itself and the yger's 1.D, card and
adied the due date.  In more than 90

the circulations, the rdente-
mntormation was never used! It
smly used when overdue notices had
to, ke sent,  Ideally, then, we should
nee oonly recorded identifying informa-
tion on books which would becowme overdue.
Untortunately, of course, we had no way
to preoli~t which books those would be.

1 d1d pornt out, however, that in
planning a dar ‘ar pmplementation
Timited s gquipment contr. arations, we

Tes
ver

acpSent o

inyg

3

- N
FRR SIS By L

]

would want to avolld recording all aden-
titying antormation for carh transaction
and substitute xeyd instead.  We needed

mly a ung e code key for cach book and
sk Library patron.

‘"
H

wore regarred to show an
card duringy the checkout
pro~esus.  That card contawned, 1n our

1 dnceral Securaty Number whach
ierred e o0 unl jue identification Rey tor
theulty, staff, and students.  The
carlier “permanent student number® was
cgually rcceptable as long as it was
unpee and Reyed to files providing a
corlete adenta freation of the
borrow r. Such {1les waith records

eont et name and address were already

Iner
tfentiticitron

et s

< 18e,

N oA e

oo lande wn pachine readable form at
the cvmputer center, In oorder ta redace
vabe o tize, an oentracet of the < tident
peoeer 4 trtes nad the preroonaed tade

wae el contunimg only the necesasary

information for the mairling ot overdue
notices. This information can be com=
pacted into 40 characters or less and
even a tairrly good-sized college or
university should be able to fit the
entire patron file into a small scgment
of a disk pack or tape., Available files
usually contain additional information
such as class level, major, aye, sex,
and grade point average. While we were
very interested 1n using these data
elements to gain insight into library
circulation patterns, we elected not to,
include them i1n the patron file since
reference for statistical study would be
rather infrequent. Our intention was to
search the patron file using borrower
wdentification number as a key to obtain
only the information needed to prepare an
overdue notice.

r

The author and title and the Library
of Congress number are customarily used
for book identification. The L.C. number
1$ unique and makes the author and title
redundant although admittedly they are
a yreat convenience.  Although 1t 15 a
very clumsy code from the standpoint of
data processing, L.C, number was already
available on practically every book 1in
the collection, and of special 1mportance
was the fact that 1ts use required no
retraininy of library personnel. If
library uses an ascension number (a
sequential number 1ncremented whenever
a new book is purchased) 1t may be used
in place of the L.C. nupber. It 1s easier
from a computer processing point of view,
but you may lose¢ the statistical data
concerning the subject areas of the cir-
culated books. The only requirement for
the book identitication key 1s that 1t be
unique and trc back to a card cataloyg or
shelf list description of the book, there-
fore, a Dewey Decimal System number could
also serve as the wdentifier,

your

Our circulation
three elements.

f1le was to consist of only
(A fourth e¢lement 1ndi-
cating berrower status, r.e. faculty, stcaff,
or student, via a single divat code was
also included to .accommodate policy differ-
ences in overdue processing.)  The user
1.D. number was avairlable from the user's
1.D. card at the time of circulation and
when needed, the rest ot the identification
could be located in the machine readable
files already available using this access
key. The due date was determined at the
tire of caireylation and could be added to
the transaction record by any conventient
means,  The bock wdentification was avail-
able on the boor but no machine readable
file consisting of the book identification
1tself or the more descriptive anthor and
title 1nformation was awatrlable. oOur
next problem was to find a means for estab-
lishing such a descriptive tile or alter-
natively to find a way to get along without
1t
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A BOUE_TDENTIFICATION FILE

How much time and how much cost would
e involved 1f we were to start from
scratch and develop a machine readable
biok identification file? The circulat-
ing vonllection was 1n excess of one guarter
. million volumes, and we knew inturtively
that capturing even a minimal amount of
descriptive information on that many
holdings would be a monumental task. At
that po.nt, we turned to the literature
in search of library conversion cost
ontimates. DeGennaro (1) noted in 1970
that:

"While experience has shown mass
conversion (of shelt list) to be
technically feasible at this time,
.1t has also demonstrated that the
st 1s extremely high -- 1n a
vy of one to two dollars per
entry.”

A »ar Lier work edited by Rather (2)
it 1969 1ndicated more specifically that:

"The total cost per entry of the
tour alternatives ranged from a high
auf $1.87 to a low of $1.51. . .

with 94 percent of the cost ascrib-
able to manpower and six percent

to machine costs."

while these standards contempleted the
capt e of substantially more information
than would be needed for circulation
4lone, 1t was very clear to us that the
vosts were beyond our meager means.  We
«xplored two aaditional ideas. The

tirst was simply to do without author and
title 1n machine readable form. The
seecond and real key to rapid implemen-
tation was the notion that collection of
..£. number in machine readable form could
take place as the books i1n the collection
wtually circulated. We chose as a media
for collectinn a standard conputer card
to remain available with the book while
on the shelf and to serve as 1 human

o dabiie transaction tecord while the
ook was in circenlation.

The: absence of the author and title
information implied that a reference to
the library catalog file would be required
wshen and o f this information was needed.
fortunately, this information can eastily
be added to the system. When a computer
readable book file 1s avatilable, i1t can
b searched in the same manner as the
patron file. That 1s, 1t can be searched
by L.C. number for author and title which
¢in then be printed on overdue or recall
notrees,  Tf price information 1s on this
t1le, then 1+ can be used for the prepar-
ition ot bills. A printed list would
11 0 be avarlable for use at the circula-
tyon desk <liminating tne need to go to
the card catalog or a shelf list.

vy ginally we were coneerned that an
cerd g o1 recall notice without authors

160
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or titles would cause difficulty, however,
our experience has shown that the stimula-
tion of memory triggered by an overdue
notice usually makes turther description
unnecessary. The patron does have the
L.C. number and can determine which book
Ls being requested from that or from the
due date stamped in the book. It 1s a
rare exception when we have to refer to
the catalog for author or title.

The idea of maintaining circulation
files without author and title was a key
1tem of contention in the decision whether
or not to implement this system. After
nearly five years of operation, it is
still an item of contention, but, as we
shall discuss further, it is an observable
fact that the system has operated success- .
fully without such information.

OPERATIONAL PROCEDURE

The mechanics of the system are
extremely simple and closely parallel the
manual system it replaced. Since cards
containing L.C. number were prepared as
.the collection circulated, there were two
situations depending on.whether or not the
book had been circulated previously under
the new system. Assuming it had, a card
containing the L.C. number was stored in
a pocket inside the book. The borrower
removes the card, writes his identifica-
tion number on it, and presents the card
and book to the cuirculation desk together
with his i1dentification card. The clerk
veri1fies the L.C. number on the book card
by reference to the bhook, verifies the
user dentification by reference to the
user's 1.D. card, stamps the duc date 1in
the kook, and sets the card in a batch
with similar due dates to be processed at
the computer center. .

The compuler center keypunches the
user identification directly int> the book
card. The book card was designed so that
user identification would be clearly
visible with the card in the punch station
of the keypunch. The keypunching of nine
(or ten if borrower status 1s recorded)
numeric digits is verv rapid. The cards
ore mechanically sorted by L.C. number
1n preparacion for a computer run which
will merge a new book card with the old
and produce a circulation file containing
the three required data elements for each
book charged out. The pair of book cards
{one with the user identification number
and the due date and the other with only
the L.C. number) are interpreted and
returned to the library where they are
filed until the book is returned, renewed,
or recalled.

When the book is returned, the two
cards are removed from the file. The one
with the user's i1dentifircation number is
sent to the computer center; the other
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1s placed 1n the book which 1s reshelved.
The computer center uses the returned cards
to purge records from the circulation file.
In this way, the circulation file contains
only records for books still in c¢ircula-
tion. It the bopk is returned late, the
card to be retarned 1s batched separately
with others on which a "fine due" 1s to

be noted. Rether than retaining a cumula-
tive file for fines due, reference is made
to the user file, and a notice similar to
an overd.e notice 1s returned to the
library “or retention or disposition.

when a book 1s renewed, the two
cards are removed from the file and the
user's number 1S wraitten on the new card.
A renewal indicator is noted on the card
with a rubber stamp and both cards go to
thee computer center.  The computer center
upidates the due date and produces a new
bonk car t.  The renewal indicator is only
ror the benefit of circulation statistacs.
A recall notice could be generated by
indtcataneg recall on both cards (agawn a
rubber stamp) and sending the card waith
the user's i1dentification number to the
comp itor center, but using a patron file
li1sting manually seemed more convenient
for this intrequent transactaion.

Periodr. atly, the circulation file 1s
suarched by computer for everdue books.
it a record 1s found with a past due date,
the §rogram searches the user file for the
same tdentification number, uses the name
and address associrated with 1t, and pro-
Juces an overdue notice or bil!l., A
listing of L.C, numbers of overdue books
for a shelf secarch 1s also produced.
The hibrary staff, after verifying the
book's absence, mairls the notice.

it a buok had aever circuiated pre-
vironsly under the system, no book card
woulid be present so an tnitial one s
vrepared.  although the user could be
asked to do so, the faield structure i1s a
b1t too messy with L.C. number so the
Iibrary clerical staff records the L.C.
number Jur 163 checkout.  Samples of the
book car-ds are, shown as Figure 1.

COST AND [MPLEMENTATION CONGIDERATIONS

The critical point with regard to
1mp lementation 1s that no conversion of
the library holdings was required. To
b 1in, we needed only three things:

f. The user file extract trom
sxiating student and faculty
t1les,

2. Phe computer processing programs,
and

t. the pranted cavds and miscel-
Laneous supplies to be ased,

Q
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One of the authors prepared all of the
necessary computer programs including -
those for the file extracts, prepared
user documentation, and trained library,
keypunch, and computer operations person-
nel all in less Jhan two man-months.

Item one proved to be the most
difficult. A campus conversion to Social
Security number for student identifica-
tion was incomplete at the taipe. The
necessity for concatonating the several
different and mederately in~ompatible
personnel files into a single patron file
was annoying rather than difficult. Addi-
tional preparation was needed to provide
1dentifying records for courtesy card
holders, arrange tor interlibrary loans,
and accommodate internal transactions
such as temporary removal to the mendery
and the bindery. The file must be
restructured cach quarter as students ir
particular come and yo. It is necessary
to defer preparation of the file untal
after any changes of address detected
during the university's registration have
been processed and the files updated.
However, this poses no serious delays
since books checked out by new students
would not be due for two weeks or more
anyway.

The programs 1in item two were very
simple. They were developed in an cvolu-
tionary manner to a final state of reason-
able e¢fficiency and refinement. For
implementation speed and simplicity,
sequential file structures were ainitially
used. From time to time various modifi-
cations transparent to the library have
been incorporated in the interests of
convenience and efficirency. Output
formats of overdue notices and circulation
lists pranted occasionally on request
were refined considerably for mailing
convenience and aesthetic purposes after
the system was underway. Programs to
accumulate circulation statistics were
added shortly after initial implementation
and a large file containing only the two
letter IL.C. prefix was retained with user
I.D. and security precautions. This was
subsequently used for a preliminary circu-
lation study by extracting major, class
level, and similar information from the
student file, deleting I.D. number, com-
pressing, and cross-tabulating.

Item three encompassed the preprinting
of the cards 1llustrated, the purchasce of
pockets and yglue for inserting cards 1in
the books, and the acquisition and arrange-
ment of trays in the circulation area for
the card file. 1In our case, no pockets
were available in the book so they were
added on reshelving following the first
circulation thus handling this mechanical
conversion in an evolutionary manner also.

None ot the above 1tems was pavtaicu-
larly costly. The printed computer cards
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Sample Circulation Cards (First Tine at Top)

FIGURE 1

cost $3.40 per thousand less than the
McBee cards previously used. Pockets and
glue are a one-time cost of minor magni-
tude and van be spread over several years.
Although the initial time expended for
programming costs was very small, the
evolutionary development and program main-
tenance has consumed approximately two
weeks per year of programmer time. Key-
punching of the first-time circulation
cards is slow and variable since the card
format with desirable L.C. number spacing
is inconvenient for keypunch., For the
first week or so nearly 100 percent of the
cirwulations were "first-time." One

month after start-up first-time circula-
tions were down to percent, and with
each succeeding month, it declined to
roughly 65 percent, 42 percent, 34 percent,

on down to under ten percent within 18
months., In operation the short numeric
cards used in all circulations after the
first are punched at speeds exceeding

1,000 cards per hour average even by many
of our inexperianced student keypunch
operators. Sorting using a mechanical

card sorter is a bit tedious and the
operator must follow instructions for the
intermingled alphabetic fields. We must
also interpret the new book cards prepared.
While all of our calculations inticate that
the total time for 1,000 daily circulations
should be little more than one hour, in
practice, we find that it consumes nearly
two and one half hours per day. We hire
student assistants specifically for this
daily processing thus keeping our total
costs well under $150 per month. At



present, we are using an 1BM 360/40 com-
puter system operating under 0s. For the
entire fall gquarter just completed, our
processing time was under six hours or
less than one half hour per week. This
includes time necessary for patron file
preparation and monthly circulation sta-
tistical reports.

Library circulation staff previously
used the equivalent of two full-time people
in the processing and handling of overdue
transactions alone. There were modest
savings as a result of the system described
hero, but since the personnel involved
also had many other duties and total
circulation increased, no major staff
savings 1n the library were clearly dis- -
rernable.  There were minor savings 1in
supplies and Xerox costs.

For a .ibrary of such size, the costs
were obviously very low, but what about
benefits?2  The system was clearly an
cverwhelmirg success from the library
user's point of view. The previous
‘rustrations of identification rucording
were eliminated. There was a marked
tncrease in circulation statistics in the
weeks 1mmediately fcllowing system imple-
mentation. We hesitute to attribute the
circulation iacrease to the system alone
since many confounding factors were active
si1mult.neously. User testimonial as noted
by the library circulation staff was
overwhelmingly favorable. There were

__rodest 1mprovements 1n accuracy particu-

tarly for the L.C. number recording, but

* ere was an offsetting loss of timeliness
1n address changes for borrowers. Cir-
culation statistics were greatly improved,
and we have yet to use the full potential
of the statistical data accumulated as

a result of circulation automation.

ADVANTAGES AND DISADVANTAGES

The: system offers many modest advan-
taqes 1n operation and enormous advantages
tn implementation.  Some particular
advantaqges are:

1. No lLibrary conversion of the
circulating eollection is
reguired.

>, No special data collection
squipment 1S requirded in the
*library.

4, VYery minimal computing equipment
including only facilities fo-
keypunch, sorting and inteyxpreting
of cards 1s required together

* with very modest computer file
handling capabilities. (The
authors determined that the
system could be ecasily implemen=
tod by a community college with
4,000 students and a small IBM

.

1130 configuration.)

4. There are moderate reductions
in library circulation staff
time particularly for overdue
processing.

5. Operating expenses are extremely
low.

. Accurate statistical information
can be produced in a variety of
forms with very little effort.

7. There are additional opportunities

for evolutionary improvement of
the system by incorporating, for
example, I.D. card readers and
author/title book files.

The only real disadvantage noted
1s the impgortant one revolving around
the absence of author and title informa-
tion. One previous use of the information
was to correct errors in L.C, number
recording and that need has been v.rtually
eliminated. There have been a few ather
minor inconveniences that appear i~ almost
any system. The only one that coanes Lo
mind is that the hand filing of che cards
is still required. Recently, we acquired
a surplus collator and considered merging
the outstanding circulation cards using
that machine, but some books had been in
carculation for very long periods of time
and the cards had become gquite tattered.
An alternative mergye procedure with a less
sensitive machine was subsequently imple-
mented. Temporary removal ¢f the circu-
lation information from the library to
the computer center was an initial minor
disadvantage that was overcome with careful
scheduling of student pcrsonnel.

EVOLUTIONARY DEVELOPMENT

During the years the system has been
operational on our campus, we have moved
various components of the processing from
machine to machine as matters of internal
scheduling convenience. We initially
punched and merged the new cards resulting
from each circulation directly on our IBM
360/4C computer. That was the only suit-
able machine available at the time and
certainly not ideally suited to the appli-
cation. We subsequently acquired a 360/20
used primarily as a remote job entry
system to an off-campus computer, and
transplanted the card punching and merging
to that marhine, retaining only the file
maintenance on the 360/40. We expect
to be making a total conversion of batch
systems in about two years and antacipate
no serious conversion difficultics tor
any typical batch system.

The most important areca of evolution-
iry development relat 3 to the patron I.D.
cards. When the system was conceived, the

-
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CAMPpUS Was 10 the process of planning a
plastic photo-i1dentitication card. We
implemented the system using only a paper
card that was in effect a registrution
receipt.  That proved wor able, but less
than 1deal. In fact, we still use reqis-
tration receipts for new student.s priox

to availability of their permarent I.D.
cards. We were able to contribute to the
design of the 1.D. card and arcanged for
embossed identi1faication lettering and
Hollerith punching. It was our intent to
use an I.D. cardreader in conjunction with
the system. Once such a reader was
available, 1t would be possible to vlim-
inate the second card, which would be a
mijor system improvement.  We were
precinded from taking that step by massave
olitrcal problems. The problems stemmed
from well-i1ntended plans to provide an
»laborate circulation system for statewide
ws3e. Many years later, that system as
s5t1l)l on the drawing beards, but its
planning served to preclude our acquisi-
tron even on a lease basis, of an 1.D.
cardreader.,  NOthers without thgt constraint
should find this system even more attrac-
tive. We did, however, make use of the
embossed [.D, card using an wmprinter
similar to that typically used with
gjasoline credit cards 1n service stations.
This device has yreatly speeded checkout
and improved accuracy, and the cost 1is

in the nexrghborhood of $106 per checkout
statron.

(1)

(2)

The remarning area for evolutionary
deyelapment 1s a dream of the library
stoird. It an author “title fa1le became
available keyed in some way to the L.C.
number, that tile could be searched 1in
order to provide the missing i1nformation
tor overdue processing.  While we recog-
niee the conventence of this information
to; the library, querying an additional
tile via an awkward code could add sub-~
stantlal computer time to the processing.
1t we limated the increased searching to
omsrdue books and simlar esceptions, 1t
my jht not be too bad, but matching to the
tull crrenlation {1le when circulation
I13t3 are printed would add considerable
copputer processing tume.  In view of our
enrrent expoerience, sach additional time
wartant 1 caretul cost=otfect iveness
evaluation.

CUNCLUS TON

While
all ot the
does provide a gaick,

tove

this system does not solve
school Tibrary problems, 1t
1nexpensive way

I. shinmmize crrculation daffrealtes
toor the patron,

2.  Reduce the eftort required an
cirenlat ion acceonunt ing,

Finatly,
of computer failure,
done with tab equipment ov, wil h
additional effort, by hand.
simplicity and low cost of this systoem

can allow your school library to have

an operational c¢irculation system while
the rest of the world 1s still floundering
1n the struggle between total systems and
economic realities.
neceds more simple systems that work!

s o e

3. Mimimize the manual eftfort
for overdue processing, and

4. Produce a wide variuety ot car-
culation statistics.

In the
the process

1t 1s fai1lsafe, event
can be
S0me

The power

We think the world

DeGennaro, Richard, "A National
Bibliographic Data Base In Machine-
Readable Form: Progress and Pros-
pects”, Library Trends, April 1970.

Rather, J. C. ed., "Conversion of
Retrospective Cataloy Records to
Machine Readable Form; A Study ot
the Feasibility of a National
Bibliographic Service", RECON
Working Task Force, Library ot
Congress, Washington, b.C., 1969.
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METHODOLOGY FOR ASSIGNING STUDENTS TO SCHOOLS
FROM RESIDENTIAL NETGHBORHOODS

F. C. Bock, Ph.D.
G. P. Putnam
T. C. Ripley, Ph.D.

Operations Research and Computer Apnlications
IIT Research Institute

ABSTRACT Oberations rescarch has been applied to primary and secondary educational
svstems on a minimal basis. At the same time many school districts in the United States
are under severe stress o maximize their cost effectiveness.

To assist school districts in becoming cost effective in the major area of pupil
transportdt fon, TIT Rescarch Institute (IITRI) has developed a methodology for assigning
~tudents to schools to minimize transportation costs while meeting a number of system
constraints.

A major part of the methodology involved is a computer software package consisting
of a set of computer programs. Central to this software package is an algorithm which
has for its objective function transportation distance (or cost). The function mini=-
mizes transportation cost in a school svstem while meeting several constraints such as
school building capacities, grade ranpes assigned to a building, maximum student walking
distance, socio-economic integration, ethnic desegregation, neighborhood groupings, etc.

This methodology is a direct "spin-off" from operations research work applied to
the manufacturing-distribution environment. Neighborhood, students, and schools are
analogous to factories, products, and warchouses. In the manufacturing sense, the pro-
blem involves distvibuting the products from a factory network to a warchouse network
while minimiszing costs and satisfying constraints. In the educational sense, the problem
involves distributing students from a residential network to a school building network.

The metnodology described here has been successfully used by more than 20 school
districts in 5 states. It has also served to unmask the 0,.R. role in the sociological
area.

Introduction have to assign children to schools on a

basis which differs from the tradirional
Manv communities in the United States neighborhood school method in order to

are faced with a dilemma. In these com- achieve desegregation of their school svs-

munities school children attend neiphbor- tem. This can be a very difficult task

hood schools.

Minority groups are nct evenly dis-
tributed among the communitv's residential
areas. Consequently, if children are as-
signed to the school located in their
neighborhood the schools will tend to be
segregated. The minority group children
will be over represented in their neipgh-
borhood school and underrepresented in the
other schools in the community.

Changes in residential living pat-
terns may not take place at a suffi-
clent pace to achieve the desired de-
sepresgation in a neighborhood schools
system.

Therefore these communities will

10

for a school district.

To help school districts with this
task IIT Research Institute has developed
a system involving the use of planning
techniques and computer technology which
greatly simplifies the school district's
job. The key features of this system are.

e Objectivity - The computer is
completely objective (not prone
to outside pressure) in redistri-
buting students among schools to
achieve desegregation.

e Minimum Transportation Impact -
The plan developed maximizes the
number of students who walk.




o Minnorm it portation tost ihe Plapming Petatls
plan keepo the total rpravel Jy-

tance to comntmuan and consequentls Poliey Information
minimizes the transportation cost B o
to the school Jdistriet, the school district meets with project
statf nebers and provides intommaton
e Pruven \pplication It ha. leen vomcerning the school dastriet's policies
successtully ased in several school on class si1ze, transportation, ciade levels
Jistracts, i cach school, and desirved desesregation
Tevels in terms of a mummmus and maxaimun
e Larlabihrty the svstem evi-ts, pereentage of minority stadents shich can
It does not requirve a nayor deve- be asstened to a ¢iven <chool building.
lopuent effert «- onlv minor modi-
facations to adpust to a given School Dietrict

school drstricet.

e  Responsiveness In acconplishing
1t- pob the svatem produces re-
alts in a short period of time,

e ‘ounvenience - \ll services {rom
oreanmizing the prosram to produc-
iy resqalts are provided while
reltevine the school board and
alvvimstrition of a larve adminis-
trative task, Diecueeee Policies With IITRI

thas paper describes in a straicht forward

manfer how a <chool distiict mav make use 1. High Grede

of this powerful tool, 2. Low Grede

Planping Overview 3. Clese Size
. Meximum Welking Dietence

e \n orzanization meeting ts held 4 o

sith the school district and hey . Desegregetion Specifications

school board neubers to determine

the school redistricting planning

;\['UCL-\L.,

o [he school district supplies bhasie hescribine the School Drstriet
mformation concerning 2
. N dville, USA
the Iocation of the schools - Mep Of Woo
the location of the students »
-~ the mmority group to which jad o
the ->tiudent belongs -
- wertatn polbicy anformation [~
e [hi~ anformitton 1s put into a form 8-
whica can be read by the computer. -
e VIl mtormatron antd programs are -
comnputer processed, »
‘ * NaNSRENRERRERERERNRNRRRRRTER
() s 1. 24

o tutputs are reviveed to determine
corpatibility with school dis- Locete Schools
trict reqarenents,

o conputer qenerated plans are pro-
vided to the <choal district.
Ihese are used to effectively as-
c1an stadents to schools to achieve
the deared fevel of desegrega~-
tion,

the present school district bounda-
rie~ are shown on a map of the area as
shown above. A\ coordinate system using
any convenient distance unit (uswally 1/Sths
of a mile) is established. The X axis is
the lower horizontal line and the Y axis
1+ the left hand vertical lince,

(e

1bb

ithe aea on the map within the <chool
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district boundaries is totally divided
into residential areas.

1t is important to note that each of
these areas is ultimately assigned by the
computer to a particular school. The
students in these areas attend the school
to which their residential area has been
assigned.

Usually the task of establishing
résidential areas is accomplished with
the assistance of one or two members of
the school board or school administration
who are knowledgeable with respect to the
general distribution of the students resi-
dences within the school district. Each
area should contain a reasonable number of
students (usually not more than 30 or so).
It is not necessarv to count the number of
students in each neighborhood to precisely
determine their geographic distribution
before the residential area boundaries are
set,

The important thing is to draw the
boundaries according to a school official's
best judgment. If it develops that too
many students have been included in a resi-

dentisal area, the first computer output will

indicate this. Those areas with excessive
numbers of students can be further sub-

divided and new residential areas establish-

ed.

The approximate population center of
each residential area is represented at
the closest X and Y coordinate intersec-
tion within the residential area. Each
area iy labelled with a number.

A list showing the X and Y coordi-

nates of each residential area is developed.

Reasicitntial Area List

! 1

{ Area No. ! X | v

l 1 23| 17

\ 2 1 23] 12

: !

: 3 : 22{ 10

| a4 . 22| 8

o~ N

VM"‘-WN
3c | 6 | 19

Describing the Schools

Each school is located on the map in
terms of its X and Y coordinates.

On a special coding form, the follow-
ing information is listed for each school.

School Code - a number assigned bv
the school district. The computer
will recognize this number and iden-
tify it with this school.

Low Grade - the lowest grade in this
building being considered in this as-
signment. (The scnool building may
house different grade groupings, i.e.
a junior high school and a senior
high school but only one grade group-
ing is considered for assignment at
one time).

High Grade - the highest grade in
this assignment.

No. of Rooms - the number of rooms in
the building assigned to the grades
between the low grade and the high
grade inclusive.

Capacity - the number of students
which can be accommodated in these
rooms. This is usually the number
of rooms multiplied by the maximum
class size specified for this grade
grouping.

X & Y Coordinates - the value of the
X and Y coordinate on the map which
represents the school.

School List
Grade

No. Neme HighjLow]| Capascity | X Y
1 Washington [ 4 230 8 16
2 Jefferson 6.1 4 184 2] 8
3 Lincoln 6 4 276 13 12
4 Wilson ) 4 230 17 9

L A L

Describing the Students

Additional special forms arc provided
to record each student's name together
with his residential area, minoritv group,
and school grade,

lb?
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Student List sgudents. the percentage of students wh?
_— will walk to school and the number of mino=
rity group students who will attend that

Residential Ethnic school,
Grou
—— e Srece L Reosults Of Assignina Residential Aroas To Schools
Jones. A 5 4 1 I

e

Smith, J 16 5 (0] School RA’s Welk | Minority
4 5 6

1. Washington 6 62 | 61 80 83 18

Rogers, T 2 a 0 1. Washington| 6 | 62|61 80| 83 | 18 |

LA/ (Z.Jefforson 7 6591 651 42 90 22
/’\_\/ 3. Lincoln 9 85/ 88| 81| 75 21

4.Wilson 8 60 66! 61 72 17
. Totals 30 266'280 264{ 81 20
Processiny the Information \ i
All information is put in machine
readable format The computer programs
are modified and all information is compu- AT ) .
ter processed to produce the system outputs, * %gbégh33¥£ OF RESIDENTIAL AREAS

For each school the number of the
residential areas assigned to ithat school

T is 1i
e o is listed.
,,"1:-:;;?:'}—1/’7" /l
(,. =T // » Assignment Of Residential Areas To Schools
| S . -1
! School Residential Areas
A
/ 1 Washington 9 10 27 28
| {oummenan V.:‘T ,:1 29 30
[ RO
S 2 Jofferson 20 21 22 23
=L 24 25 26
3.Lincoln 1 8 11 12
o 13 14 15 18
“ Seeasmacan on s 19
4. Wiluon 2 3 4 6
;] 7 16 17

e ASSIGNMENT OF SCHOOLS TO RESIDEN-
TIAL AREAS

The Computer Outpul.x Each residential area is listed in
sequence together vith the school to which
it is assigned, the number of students in
the residential area, the distance (in
eighths of a mile) between the residential
area and the school, and the travel mode
RESULTS OF ASSIGNING RESIDENTIAL of the students in that residential area.

AREAS TO SCHOOL

These can vary dependiny on the school
district's particular requirements but
the following tvpical outputs are usually
aypplied ro the school district.

For each school, this output lists
the pumber of recidential areas assisned
ty the school, o breakdown by srade ot the

168
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|

Assignmant Of Schools To Restdential Aroas

2:’0'- School Snﬁi?xma Distence | Travol Mode
;—:l‘ '3 Lincoin | 18 16 Bus .
|2 “~4”V‘V!{n_o_n_‘ 24 2] Waulk —
.....,3_, 4_Wilsen 21 [4] Walk
4 |4 Wuson 23 8 Walk

6_ |4 wiaon 24 8 Walk
| _6__| 4 Wison 26 4 Walk
M\/Mw—-’_\/\._/_—"\’-
r—— —

28 1_Washington 20 3 Walk

29 1 Washuigton 27 4 Walk

30 { 1 Washington 19 5 Walk

e RESIDENTIAL AREA DATA

For cach residential area this docu-’
ment lists the breakdown by grade and for
all grades the number of students by mi-
nority group (Rl and RO). The total num-
ver of students in the residential area is
also listed.

Rosuinntial Araa Oota

0 w | 0
!
\ 1
{ 29 ? < 8 ] 7 (] 22 s 27
'
pode ] ] 8 o a t9 <] k 1]
[ i "

| o Grade — Yowm
Aren a 5 6 Totel Students
s ro | m RO ] nO . | po
) K o 6 « O [ o 1w 9
2 e 1 e 2 e v 20 | a 24
3 5 2 5 a4y e 2 )]
« |8 s 4 3 5 o 'w I 8 23
3 3 6 3 s - a 0 | e 24
6 6 o 6 3 8 2 20 s 25 |

e THE STUDENT ASSIGNMENT LIST

Each student in the district is alpha-
betically listed together with his residen-
tiat area, school, grade, and ethnic group.

Studont Assi{inmant List

promerane.

Nemao :”:n Schoo! Grede g',:':::
Abbot 8 | 3 J4Wilson | 4 o _ 1
_Armour L _2'1__“‘«1_‘\1\1_"2210(9'\»_ NI L
Brown J 6 dwison ' 68 | v
-ﬂyrnn T‘ ] ’ i V;I;on 6 o
Cae A | 8 | 3 Uncaln 5 [
Cro R 26 [2Jettarion | a | 0 |
como n | 22 1 2Jntterson | 8 | o

P il S ‘vmwﬁ_;-‘

B e

Varands P 4

3 Lincotn 5 RN
¥ 9 ani;vur;||;on 0» . ] :
1on :l— 30 1 ;V;l‘osmn‘;mv—\‘ i () i >|ﬁ 1
-\;v;:nrt; F 20 ? Jnftarann T M(;“ T e
w-YTlla ‘J - 'I;h 2 Jn!fnuon‘ “'; N ‘—‘;**
[ Zeccono Y I 17 | 4 vaen T 5 o
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e C(RAPHIC REPRESENTATION OF THE
ASSIGNMENT OF RESIDENTIAL AREAS
TO SCHOOLS

This picture is drawn by a computer.
The triangles represent residential areas
and the squares represent the schools A
line is drawn from each residential « a to
its assigned school. This picture can be
superimposed on a school district map mak-
ing it possible to visualize in one glance
the way in which residential areas have
been assigned to schools.

T
l; )
-

sENRERENENENESUN AN RIRETY
% ) M) T

Graphic Reprosentstion Of Assignment
Of Residential Aress To Schools

Modifying the Data

After the outputs from the computer
processing have been reviewed and verified
they are forwarded to the school district.

The results are discussed with the
school district. Based on these discussions
certain changes and modifications can be
made to resolve special problems. Among
the changes that can be made are.

-- Pre-assigning gertain residential
areas to certain schools, This
may result in more than the mini-
mum transportation possible but it
may be desirable for other reasons.

-~ Changing some policies and obtain-
ing a new assignment,

-- Making a finer breakdown of resi-
dential areas.

After these changes are made the data
are reprocessed to produce a new assignment.

Summary

A proven system has been described for
planning school desegrepation with minimum
transportation. It provides for the effec-
tive applicaticn of school board icies,
taking into account the detailed facts
concerning the individual district. One
facet of a very sensitive issue can thus N




be handled in a professional and objective
manner at a modest cost,

Operations Research Technology to a
sociological problem. To date the
results have been most gratifying. The
systen has been successfully applied in
over 20 school districts by IIT Research
Institute.

This represents an application of I
1
!

I'/{J

1?9

O
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TRANSACTION PROCESSING USING SOURCE DATA ENTRY TERMINALS

June Hacker

Carleton University, Ottava, Ontario, Canada

ABSTRALT- Carleton Unisersity uses a polied network of mark-sense reader/printer terminals to coliect
registration and tuition data. Responsibility for transaction processing functions are shared by the
cperating syster: polling and ressaae asserbly and the application program: transaction logic, editing,
updating and journalization. The resultina system concurrently supports pre-registration, reqular

registrat.on and fee payrent activities,

At the end of the four day fall registration session, the

umaserart o corputer tiles accurately reflect some 68,000 new course registrations and tuition payments

for 17,000 students,

Degpite  ang technalogical advances in the computer
irdustry, data entry rethods still present a major
problen tor data processing. Three years ago,
Carleton 'Imiversaity irplemented o highly successful
data entr; system, Our particular systen is a
Jtudent redistration application. HNo other event

in the acader i¢c year is as traumatic as registration.
A1 mewbers of the university community qet involved

and their perception of the registration systen is
very irportant. Mothing els> will establish the

i aqe ot the university adninmistration in the eyes
ot faculty and students quite so firmly as the
abilit, to handle reaistration tramsactions.

The qeneral problem of reaistration is to defuse
the e~otional irpact of the evest itself, but the
particular problem for data processing is to
collect and process a larqe voluve of data within
o hriet period of tire and to do so wvith complete
accurac,. In the data processing eavironment,
data »rrors have a natural tendency to compound
themselves and jeopardize an entire systen.
Srudent record systens are more dynamic than most.
Svgdent records data is fluid and generally lacks
an, internal structurs which might be used for
wvalidity cheching once the data is on the corputer
file. 1t is therefore important to develop a
reqistration system uhich places rost of its
prpbasine on tandling regi-tration transactions
properly,  The penalties for not doing 50 are rost
seynre, 1t the reqistration syster can not deliver
reliable data to the Student record systen, the
deselopment of qraduation and prorotion systems is
orecluded since the quality of the reaistration
data i1 have alveady neqgated the results. Until
the registration system runs well, line managers

and systers analysts will find themselves perpetual-

1, enqaqed in raking enhancements and changes to
the 1eqistration procedures and proarams,

Farther 1o corpnund the preablem, in Ontario, all
uni seraitien are gublically tinanced accarding to

a formula based on a count of student registration
approximately six weeks after registration. The
data on the university's student record file must
accurately reflect the university's actual
registration on the count day. 1t nust refiect
not only the registration, but all of the
subsequent course changes and withdrawals and any
changes in academic programs. 1f the data is
either missing or inaccurate, the university will
lose money. As well, this data will later be
audited and it must be rerembered that the audit
will be conducted from paper systems which have
the propensity to become more accurate over tire.
In a systen where the objective might otherwvise
be to produce a transcript record by the end of
the academic year, the financial implications of
student enroliment have the effect of severely
compressing the processing schedule and of
re-emphasizing the need for accurate data early
in the academic year.

One of the popular solutions to a university's
registration problems has been the development

of a pre-registration system. Pre-registration
systems are normally implemented for one of the
following reasons. They can be used to flatten
the profile of registration by redistributing the
processing load or they may be developed to
provide student demand data for the university
planners. When pre-reqistration systems are
implemented for planning purposes, the data
processing problem still remains to collect large
volume data guickly and accurately. At Carleton
we have aluays had difficulty scheduling holidays
for the staff during the surmer ronths because we
operate a very large summer school. We did not
find the addition of pre-registration processing
to an already heavy summer work load to be an
acceptable or attractive solution to our
registration problems. Although we are aot very
interested in student dermand data we do offer a
limited counselling and pre-registration service




tor freshran students,

In the past, we have invested and wasted a lot r¥
time and effort trying to develop cur registration
system.  The results were not successful because
the approach used was never the correct one. Me
inatially used traditional keypunching methods.

1t teok too long to prepare the data, and bolster-
ing the keypunch staff with part-tire employees
only increased the error rate. The detection of
errors occur far too late in the processing and
the operations staff were always faced with the
problem of trying to reconcile massive sequential
error reports with thousands of paper documents
which were in no particular order at that time in
the academic year. While the registration error
corrections went on and on, the course chanqes
piled up waiting for processing. The data
processing procedures create mor2 problems than
they solve in this type of operation.

Later we developed a card picking operation, in
which name and course cards vere prepared prior to
registrativon, A package of cards ‘ias selected for
each student in a post-office type of processing.
This was a vast improverent over the keypunching
method. The data could be prepared in rmuch less
time and the rethod enabled us tu detect certain
types of errors before the data was posted against
the computer file. However, we found it was a
severe strain on our human resources to produce
and interpret the thousands of cards required,

As well, this is 3 galley-slave type of operation,
wuhere the success s closely tied to the manager's
ability to whip the workers.

Three years ago, we 1mplermented our current
registration system, It is a transaction
processing System using a network of T-Scan
terrinals. It permits us to collect our data on
a real-tire basis and complete all the processing
durinq the registration period. The data is
excellent and as a result, we have been able to
extensively develop our student records system.
Best of all, both the faculty and staff now display
a positive attitude towards student records in
particular and computers in general which was

not previously the case.

Tun things can be identified which contribute to
the system's success. The first is transaction
processing which enables the staff to operate in
an efficient manner and the seccr{ is the terrinal
barduare Jhich enforces the transsction processing
and provides an efficient manner of operation as
well. 1t i necessary to discuss some of the
characteristics of both the hardware and
transaction processing before describing the
application system.

T-Scan terminals are mark-sense reader/printer
terrinals desiqgned to process messages consisting
of a statement and a response. The statement can
be up tn 340 characters which are read from a card
and the response consists of 17 lines of 22
characters which are printed back onto the sane
card. The use of the card for data entry allows
the user to prepare his data off-line and to
receive hard copy :onfirmation of the transaction.
The teroingls are polled devices comnected in
series on a corrunications line. fach terminal
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can be uniquely addressed and there can be up to
63 terminals in a network. In our installation,
the comrunications line is a 2400 baud time-
sharing line connected on a single port to our
communications controller.

Each T-Scan terminal looks rather like a large
toaster. Cards are dropped in for processing
and 'pop' when the processing is completed. A
T-Scan card is divided into three logical areas.
The input area is read by a mark=sense reader
capable of detecting pencil marks. There is a
2k bit T-line in the lower right corner of the
card. The T-line is optically read. Immediately
above the T-line is the area into which the
teeminal prints 16 lines. The 17th line

is the T-lire, Normal print characters are not
used on the T-line, but the use of blanks and
I's permit the user to number each card uniquely
and thus identify a card with a particular
transaction should the card be re-entered into
the system. The two outside bits o the T-line
cannot be printed on but may be usey to identify
the card type if the application has more than
one.

Transaction processing could roughly be defined

to be the sending of a message over communications
lines to a computer, the occurrence of some
processing and the receipt of the results of the
piocessing by the original user. Messages are
non-physical items which appear when the thoughts
or activities of some individual must be made
known to the system for some purpose. Messages
should be logically complete in themselves, and
action oriented messages are normally called
transactions. The general objective of transaction
processing is to satisfy the data processing
requirements of an organization by quetying and
rodifying a central data base as transactions
occur throughout the organization.

There are two important concepts in transaction
processing. The first is that both successful
and unsuccessful transactions elicit a reply.

A transaction to modify the data base which
cannot be permitted to update because an edit
check has failed is nontheless compieted when the
original user has been informed of the detection
of an error. The second concept is that all
transactions must be logically complete. Therefore
edit checks are always applied to the entire
transaction and the implementation of this idea
prevents data re-entrancy problems from occuring
on the computer file.

Transaction processing must occur in an on-line
environment. On-line systems immediately «vercome
the basic problem: of batch processing systems.
While batch systems are very efficient in their
atilization of electronic equipment they do tend
to delay transactions and thus to conceal
information from the cperational staff until such
time as is convenient to use a central processing
rachine, As well computer output from bstch
systems tend to overwhelm the operational user.
The presumption of the operating staff's ability
to deal with this uverload is not a realistic
expectation.




Transaction progcensit peraits, the people rost
clesely associated with the dota to input it and
validate the results. This is rore efficient than
the Introduction of a highly skilled data input
cperator, particularly in terms of data error
correction,  The antroduction of a skilled operator
requires the re-cycle of errors to the original
user. The ensuing tire lost and the facilities
cansuced in such an error correcting operation
should be charqed not to the system user hut to
data processing which does not permit the
operating staff te tunction in an efficient manner.

in 4 T~%can application, the terminal operator

tv a eober of the operational staff concerned
«ith the transaction being processed. The input
“edium 15 paper, the data is eatered with a

cencil and corrections are made by using an eraser,
These are tuols with which the operational staff
ta.dliar. As yell no special skills are
required for teranal operation, anyone who can

< ake his o .n toast can operate a T-Scan terninal.

Ire yery

Hat ont, 1 es the card provide a comfortable
vaziton ¢nt for the staff, but as well it must

be credited Jith real economies on both processing
and seftuare degeloprent tiee, T-Scan cards are
pre=printed to perform the prowpting function

ssually assnciated vith rore conventional terminals,

Data »ntry is perforred off-line and no c.p.u. or
compect tire i5 wasted in entry-heying or printing
operations, There is no one-to-one relationship
rt ooerator to terrminal.  The T-Scan terminal is
centrally focated and an entire offide ray share
one terminal,

Use of tne card reinforces the idea of logically
o plete transactions. The sicplest clerk dealing
Jith the ~nst radirentary paper system uill not
«nosingly accept a partial transaction in the
ayise of an incomplete document. Yet many
sofhistocated data processing systems are quilty
ot nuch behaviour due to the high <osts of data
eptr,. Wher data items have been deleted or
defyulted in A transaction, not only is the
trangsaction itself logically incomplete but tee
carrectinn process that follous is an example of
ro-ontrant Jata.  In a T-Scan application, errors
are cotrected with an eraser and the corrected
card in reprocessed with no re-entry costs. To
provide this facility vith o key~driven system,
cottuare sould have to be developed to save the
invalid transactions and re~call them when the
Sttt uish to enter error corrections.

when the computer i5 doun, data entry operations
continge in the office and the cards are set aside
to be pracessed uhen the computer is operational
once core. Processed cards fulfill the function
of jcurnalization normally found in on-line
westess, i for some reason, the data base must
he restored from a backup file, all that is
required to bring the data base up to date is to
ye<drop those cards which bhave been processed
aince the bactup was taken, When the cards are
no Yonqer required to provide journalization
tacitities, they can be filed in some reaningful
rder to provide an audit trail in yhich the
trarsaction and ts result are forever tied
toqether,  No software developrent was required

fig. 1

to obtain the functions of both journalization
and audit, both are prov'ded by the input medium
itself.

We did develop three pieces of software which
together manage the .etwork of terminals and
process the transactions. The software for
polling the terminals and queueing and printing
messages is resident in the operating system.
This provides the network managyement and
transaction queueing facilities normally provided
by a transaction processing package. Logical
transactions are processed by a cobol application
program. The cobol program is loaded with the
third piece of software, an interface through
which the terminal haadler and the application
program communicate.

Cards in the terminals are decoded according to

a scheme of user defined tables so that the

cobol application programmer treats the network
in exactly the same manner as he would a card
reader and printer. When the application program
requests a terminal read, the network handler
begins polling terminals and sending print lines.
As soon as a card is detected in a terminal
control is returned to the application program.

cobol
program

Terminal Handler s view of network
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Bogiration at ardet o e place over o fonr
day period during the far o week in september,
There are two Jdistinct phases to the registration
process, the first being the selection and approval
of the academic proyram and the second making
financ1al arrangements with the university, The
student Leging Ly weleotaing a timetable and cuter-
ir- his gelection ~n a Registration and fee
Contract., This is a paper document used to
collect the student's year in program, expected
date of graduation and current address as well as
his course gelectioni. After receiving proyram
approval from faculty and departmental advisors,
the student _ompletes the second step, that of
making tuition arrangements with the Business
Office,

Capture of the registration and tuition data for
the computer file follows the same two steps.

Far each step there is a corresponding card drop

in 1 T-Scan terminal,.  The first drop posts the
stadent's academic data and assesses ais fees.

The second drop transacts the financial data
associated with registration. At each step the
operating dtatf are able to check the accuracy

and completenes: of the transaction as it uvccurs.
To ensure validity in the overall data, two global
checks are made, A1l tuition transactions are
entered with reference to a cash register batch
number and in a batch mode. When a batch is
completed, the -omputer batch totals for fee
1sgessment and cash receipt must agree with the
:ash register tape. taken in the registration line.
Student addre .oes which du uot have a high prioraty
tor pro.essing are -sent to keypunching. When they
e added t) the compurer file, each address must
be pracessed against a registered student.

The concept of two transactions which approximate
the two steps in registration is important. The
system has only two rales. There must be two
logical transactions for cach student and the
academic transaction must occur first, Both
transact ions are proces .ed on the same card. As a
result the introduction of the actual data <oll-

e ction uyatem into the physical regustration
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process is flexaible and three basic configurations
are possible, To derive the greatest benefit, the
system should be run on-~line and in-line as a part
of the registration procedure for the student

In this confiquration, the student fills cut his
own card, enters the card in a terminal and checks
the printed results before carrying the card wath
him to the Business Office. However, to process

a mail-in pre-pay registration, the same system
can be operated in the office by the registration
staff. To satisfy the requirements of a pre-
registration system, a combination configuration
permits the first drop to occur in an office
environment and the processed transaction is given
to the student for validation prior to his
completion of financial arrangements.

The best way to understand the §ystem is to
examine a sample set of transactions. The shaded
area on the cards shown correspond to an 'office
use only' area on more familiar paper documents.
To enter data on the card, the student joins two
dots summing digits if necessary to achieve the
proper value in a column,
which we all normally employ when making change
and students are able to complete their own cards
using sample posters for instruction. In Fig. 2
below, the student whose number is 84032 has
entered the course 49,100C on his T-Scan card.

The faculty under which his fees are to be assess-
ed has been marked in the shaded area by the

staff member who gave the student his card. The
same staff member entered the first initial of

the student's surname in the shaded area next to
the student number. The initial will be compared
to the one on the computer file for the student
number read. The course on the card will be
validated against the file of current courses
offered. If errors are detected, an error code
will be printed back on the card in one of the
boxes in the upper right corner. Although this

is a cryptic notation, it enables the system to
print error messages as often as is required

while sti1ll preserving the print area for when

the transaction is successfully processed.
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Figure 3 shows the completed academic transaction.
The computer system has confirmed the student’s
tdentity by printing back his name as well as the
student number read. The academic program which

is recorded on the student records file is confirm-
ed as well, For each course scledtion, the system
confirms not only the course number, but also the
department name, the tourse credit and when the
course will be offered. Thils additional course
information is printed to help the student detect
any errors. The total course credits and the fee
assessment are alsv printed. ” Lastly the student
number is printed in binary notatfon on the T-line.
This will later be used by the system to ensure

no misreads ot student number occur in subsequent
processing. As well the presence of printing on
the T-1line confirms to the system that the acad-
emic data has been collected.

it an error ls detected by efther the student or
the statf, the transaction can be cancelled by
marking the position 'canc’ in the shaded area of
the card and re-dropping the card in a terminal.
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The cancellation tr.nsaction is used to delete

transactions on the wrong student number and to ;
vlean up the {ile after registration if students

fall to make ariangements with the Business Office.

The card can become an adjustment transaction by
ticking the 'adj' area. In processing this
transaction, the system expects to find courses
added and/or dropped from the card. Drops are
indfcated by marking the delete position fn the
shaded area beside the course to be dropped.
Adds require the new course to be added to the
card. All of the previous edit checks occur
when an adjustment transaction is dropped. When
printing confirmation of this transaction, the
system will cross over deleted courses and print
the new ones in available print positions. The
previous fee assessment {s also struck and the
new course totals and assessument will be printed
on the second assessment lins on the card.
Figure 4 is an example of a card that has been
adjusted.
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Figure 5 shows the completed transaction.  The

Business Ulitee data has been added to the card
by the cashier's assistant in the registration
line.  The card is paper c¢lipped to the Business
Oitice copv of the Registration and Fee Contract.
At this peint, the student is glven his copy of
the contract and the third and final copy sent to
the kevpunch shop where address data collection
will toke plare.  After a cash register is
Josed in the registration line and the cash
balanced, the paper documents, T-Scan cards, cash
register tupes and batch control sheets are sent
back tv the otfice for T-Scan tuition data collec~
tion. A batch=open transaction is dropped to
netify the svstem, that a particular batch of
bus feess oftice transactions will now be dropped
in a particular terminal.  Business office trans-
wtions are processed verv quickly. At the end

{ the batih, a batch=close transaction solicits
the conputer's batch totals.  If the computer
totals do net agree with those of the bateh
controal sheet, the statf quickly locate the error
by comparing individual T-Scan Card figures with
the cash register valfdation on the contract.
tach processed transaction now shows the amount
paid as well as the pavment plan selected. As
with the assessment line, there Is room on the
card te permit the confirmation of a correction
on the tinal drop.

In ad@ition to the two besic transactions, and
the previouslv mentioned batch open and close
transact fons, the svystem also supports student
and course  queties. Multiple student cards are
also supported to enable the system to
accomodate up to 21 studene course selections
per sindent,

Three vears later, we are still pleased with the
performance of o1 1= ican system.  As a bonus,

we learned a lot about people and thefr inter~
actfon with data procesaing systems. We strongly
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suggest that thoughtful consideration of the
concepts incorporated into the T-Scan terminal
design is a worthwhile exercise for all data
processing personnel.
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customers in the proc .

of getting into the computer age.

. HOW~TO-DO=1T:
* POINTS OF INTEREST FOR THE POTENTIAL COMPUTER CUSTOMER
' Bernard Sidman }
Beverly Public Schools, Beverly, Massachusetts J1915 \
\
% ®
\
“ - \\
ABSTRACT: The purpose of this parer is to present information which should assist potential computWr

There is no "one way' of getting into th

computer age. However, in preparing to utilize computer technology one should have at least a min‘mum

level of awareness of the following topics:

Develoying the RFP (Request for Proposal).

Eval sation and selection of hardware,
Evdluation 3nd select.on of software.
. Financing:

4

[FIR S SOV S
.

; Neveloping the RFP

The RFP (request for proposal) is the school
-orporation's vehicle of communication between
rhemselvas and the computer companfes. It is a
"blueprint" by which the educational data pro-
cessing needs and Yequirements are described to
prospective tidders. In essence, Lt is quite
similar to a set of educaticnal specifications
which would be prepared as the bidding document
for #schacl vonstruction project. :

There can be many sifferent formats for the
RFP. However, it should :ontain at least the
following elemeats:

1. A statenent of the types of functiony expecg-
ed of the svstem,
2. A statement of reauired vendor support

functions.
}. A proposal format.

4, Summarv forms to be {illed in by the vendor.
Forms should be detailed enough to provide
suffi-fent information for lirdware and soft-
ware selection. Most importantly, let the
vendor extract the pertinent data from his
<dles literature,

5. Poliey matters, evaluation techniques and
standards should e available to veudors.

6. Terms and conditions.

7. Expected time frame for contfact award and
debriefing should also be srtated.

8. A fiirm duatre bevond which rebids will not be

avcepted.

The forms provided ir the RFP to obtain

- technical and ¢ogt information from the vendors

are extremely important. They will allow for a
comparison of itém costs to be made between

various bitlders. *ﬁureover. the forms will also
show very clearly whether of not « compagy uses

*y

Service bureau, in-house, time-gharing ur consortium.

purehase, rental, third party lease, other.

“bundled" pricing. Lindenmeyer contends that he
is better able to judge cost when all components
are "unbundled" i.e., costs for hardware, soft-
waret field engineering, maintenance, etc., are
all separate. Whether costs are burddled or un-
bundled, it is quite imperative to have the amount
and type of field support that’ comes with the
initial contract spelled out in detail. '

Some other factors that should be included in
the RFP are: (1) a requ.rement for the vendor to
give reference accounts who are presenn)j using
computer systemsasimilar, if fot ldentical, in
configuration to that proposed for your installa-
tion and who have similar system requirements,?
A2) a requirement for successful running of
"henchmark" i.e., a demanstration that the computer
programs ' .ing proposed to do the school corpora-
tion's aﬂ!‘cipaLed workload can in fact satisfy
the school's requirements? and (3) detailed plans
for conversion and also for future expansion. .

The development of a meaningful RFP usually
requires having the services of a technically
qualified person (hopefully the EDP manager) to
assist in the preparation of the document and also
to help interpret the proposals which it is solic-

teine,

n

t

Service Bureau, In-House, Time-Sharing or Consor=
tium

Service bureau, in-house, time-sharing or
consortium all represent approaches that may be
taken to realize the advantages of utilizing com=-
puter technology. The particular approach, er
combination of approaches, taken usually depends
upon the needs and/or available Funds of the
schoel corporation. R

In order to discuss some of the advantages

- 2]
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and disadvantages of each ot the above methods,
the following brief but coucise working defini-
tions are necessary: (1) service bureau - a
company which either owns, leases or has access
te an electronic computer and proviJes‘computer
services on its own premises to”the general pub-
tic for a predetermined fee,% (2) in-house -
having a self-dependent computer system for the
school corporation located in one of the corpo-
ration's facilities, (3) time-sharing - a com-
puter technique in which numerous terminal
devices located in one or more school corpora-
tions can utilize a central computer concurrently
for input, processing and output functions? and
(4) consortium - an agreement cr union whereby
several school .orporations pool their resources
to jointly acquire a computer system to be hcused
in a facility of one of the member corporati. -
but to be used by all of the school corporations
invelved. From the above definitions we can see
that belonging to a consortium is somewhat
similar to elther using a service bureau or to
time~sharing for the member corporations except
the one that has the computer system in-huuse,

i

The proponents of obtaining the advantages

. of computerization through service bureaus use

the following justifications: (1) purchasing
your own computer equipment is too costly, (2)
there is a probiem in finding the adequate space
and environmental conditions for a computer
installatioh, (3) it is difficult and expensive
to employ a competent staff, (4) the low propor-
tion of ,available computer time needed to perform .
the required applications makes the unutilized
time very expensive, (5) difficulties are found
in keeping up with the changes in equipment and
in methods and (6) the abilicy to obtain all the
advantages of EDP without employing any computer
specialists.® The major disadvantages of using a
service bureau are the turn-around time i.e., the
amount of time elapsed between pick-up of input
and delivery of cutput, the rigidity of the form
@f the input which makes school corporation
unique variations either impossible or an addi~
tional expense, having to pay extra for each
application being performed and the lack of the
flexibility to experiment with new applications
or to utilize the full potential of computerized
decirion-science techniques. -

All of the disadvantages of using a service
bureau become some of the advantages of acquiring
an in~house computer system. The only advantage
of a4 service bureau that might be a disadvantage
of a prpperly planned for and o.ganized in-housc
system might be the overall cost of the latter.

Time-sharing can result ir a savings in both
equipment and”personnel while at the same time
providing almost all of the services of an in-
house system. The 'extent to which time-sharing
satisfies the usePs' needs is usually a function
of the size and application capability of the -~
system being hooked into. However, if the time-
sharing school has competent personnel and has
also been allogted sufficient storage space Jn

,the main computer, it could then use the system

almost 48 though it were in-house.

The consortium approach towards utilizing

178
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computers, 1f carefully planned, will allow small-
er school distri.:ts to realize all the hardware
and software benefits of a large in~house system.
This implies that: (1) the main computer is of
sufficient size to adequately service all of the
consortium members, (2) the professional/technical
staff responsible for the design, implementation
and operation of hardware and software are highly
competent and innovative people and (3) that a
time-sharing rather than a service bureau approach
is used by the participating members.

Evaluation and Selection of Hardware

Having solicited proposals for a computer
system via the RFP, the educational administrator
is now faced with the need to select the appro-
priate hardware to meet present and anticipated
data processing demandc within a finite budget -
allocation.8 There are probably as many tech-
niques of evaluating proposed computer systems
as there are computer systems that have eventual-
ly been purchased. In other worde, there is no
one method of evaluation that has proven to be
applicable to all situations. About the only
physical factor that reaches near concensus is
that the computer bbtained be at least a third
generation model. The generation of a computer
is determined by'the technology employed in the
central processing unit (CPU) and in the memory
hardware e.g., first generation uses vacuum tubes,
second generation uses transistors and third
generation uses integrated circuits.

Before beginning the task of assessing com=-
puter equipment it is necessary to summarize what
data are available to be used in the evaluation

.process. Miller, after studying various tech-

niques from both the industrial and governmental
sectors, decided that the following major data
classifications would be most useful: (1) cost
data, (2) performance data, (3) hardware
characteristics, (41 software support and (5)
niscellaneous data.i® Reading the following
complete list of items under each major heading,
written in as nontechnical a manner as possible,
will more than likely reinforce the need, previ-
ously stated, to have a competent EDP manager
available to help interpret the incoming bids.

Cost Data
/
1. Total cost.
2. 1Individual component costs.
3 Estimated cost to perform each benchmark job
based on fixed hourly charge.

4. Maintenance costs,

5. Software costs (development, purchase, lcase).

6. Educational and training costs, R

7. Reprogramming costs (application programs).

8. Other discernible cost factors (transporia-
tion, installation, remodeiing, buy-back,
etc...).

Performance Data . &

1. Compilation time, by compiler, on benchmark
tasks.

2. Linkload or collector time, by compiler, on
benchmark tasks.

‘ 3. Execution 'time, by compiler, on benchmark




o

Lusks.

Hme needed to initiate operating system.

. Sort timings (from sequential and random

Access files). .

Readability of printed output.

Number and kind of machine malfunctions.

Average number of machine instruetions

generated per line-of coding bv each

vompliler.

9. Response latency to demand proce sing as
a function of the number of active
terminals.

16, Pereent of CPU ntilized during benchmark.

It. Proportion of "overhead" time out of total
provessing time not accounted for during
benchmarking.

12, Convenience of operatfon.

11, Compatability of existing programs (numbor of

.instructions added, deleted or changed).

s Average number of job control parameters

necded,

[VA RN o)
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Hardware Characteristics

1. oull memory «yele tim with and without

faterleaving.

Average maochine instruction time.

Channel speed (total and per channel).

futal storage -~ fast memory.

Total storage -- slow memory.

Total storage ~- random access.

Average access speed -- random access storage

for duta.

8. Average access speed == random access to
operating svstem modules.
9. Total memory avallable to single user program.

10, Floating point and decimal arithmetic hard-
ware.

il. cCharacter coding,

12, Word slze.

13. Multiprocessing capability.

14, Multiprogramming capability or bdtuh jobs.

15. Time sharing and demand processing
capabilicv.

1o,  Add, subtract, multiply and divide time in

¢ single and double precision for {leating
point and {ixed point arithmetic machine
instructions.

7. Real time and time of day clocks availabil-
fey.

18. Expandability of memorv.

19. Virtual memory capabilicy.

20. Total number of channels available to high
speed devices.

21, Tlotal numher of remote terminals capable of
support with a response delay of less than
three seconds.

2. Compatibility to codlng other than internal
coding,

23, Maximum size of directiy addressabie memory.

24. ‘Maximum tape transport transfer rate.

5. Maximum transfer rate from card reader.

26, Maximem lines per mlnute (132 character
lines) for line printer.

7. Total storage per disk pack, {f packs
avallable.

28+ Compatibilitv to smaller or larger machine
models.

29. Total power requirement.

30. Total cuble feet of ofr cdnditioning needed
and BTU dissipated.

Lt Y AR
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31, Total floor space (square feet) required.
32. Memory protect features.,

Suftware Support

I. Language availability and features,
2. Malntenance support and costs.

3. Application programs.

4. Conversion assistance.

5. Utility programs available and their

features. .

Memory utilized by operating system.

Memory and file protect options.

Levels of priority permitted.

Machine utilization accounting routines

provided.

10. Inter language Lompatibility (e.g., ability
to write FORTRAN subroutines in COBOL using
a Common data area).

11. Debugging facilities of eaeh language.

12, Automatic restart (recovery) procedures
available.

13. File management and identification.proced-
ures.

14. Capability of system to continue processing
when system components fail.

15. Ease with which operating svstems are
generated.

W~ O
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Miscellaneous Data

1. Delay before system may be delivered.

2. Proximity to other systems available for
backup support.

3. Compatibility to other agencies providing a
receiving date to or from the bid system.

4. Reputation of the veudor for technical and
maintenance support.

5. Availability of personnel trailned on the
system, :

€. Training programs offered by the vendaor.

7. Cost and quallt\ of supportive technical
manuals.

8. Avallability of equipment {rom other manufac=
turers which interface te the bid system
without modification.

9. Availability of software developed by inde-
pendent. software houses for the L{d system.

10. Expandability of the total system and
potential for use in systems with faster
processors.

11. Mean time between failure (MTBF) for each
system component.

12. Purchase options, long term lease arrange-
ments, guaranteed pricing for anticipated

Iife and other cost benefits.

The above lists do not exhaust all possible
relevant considerations. Most vendors have system
features unique to their equipment which cannot be
evaluated on all bids.1l

Most school administrators would need the
assistance of a competent computer specialist to
interpret the meaning and significance of many of
the hardware characteristics. However, as long as
qualified pro#esalonal assistance is available to
evaluate the hardware so that the best suited
equipment {s obtained, the school administrator
can still effectively and efficlently utilize
computer technology without becoming a hatdware

e
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expert.,

Aside from not using a computer professional
tu assist in the nardware selection process,
there are other crrors made in cvaluating both
the supplicers and the hardware.  Schart has de-
lineated the following:

Iypleal errers in evaluating suppliers

1. Tendencs to consider onlv one manufacturer
seriousiy.

2. Tendeney to look at what o manufacturer
offers vou, not what he has to offer.

3. Failure to define your own needs clearly
and in sufficient detail for the manufactur-
er. )

4. Lack of real will to cooperate with other
potential partners in the fields of machine
use, application, development and specialized
statf,

5. Fendeny v ta grossly underestimate costs.

6, Failure to cevaluate the manufacturer as he
reatls as and will be in your special
situation as dpposed to his general
"reputation”,

7. Lak of will to make extensive and systemat-
feallv searching first hand contacts in
order to evaluate user experience with
corresponding machines and manufacturers.

8. Lack of relevant experience on the part of
those participating in the data processing
seloction decision, especially as opposed
to the manufacturer team which is both
trained and experienced in this particular
shtaatin,

Y. Failurc to recognize that vour own personnel
mav briong irrational thinking into the
eviluation fur personal reasons.

10, Failure to recognize that the manutacturer
and certain of your own personnel will have
the same vested interest in empire building.

1i.  taflure to ganalvze the half truths served
he data processing salesmen.

12, Pk of will on the part ot the manufacturer
to really learn about vou as a customer
hecause he won't spend the time to find out
what Is reatly the situation.

4. fendency of the manufacturer sales teams to
be specialized, in spite of the fact that
vaur otganization may necd interdisciplinary
knowledge.

13. Failure to realize that the data processing
salesman Las extremely strong short-term
mot ivation and weak long=term motivation,

(>3

Typical errors in evaluating hardware

1. Faflure to go into depth regarding forms of
parallel operations.

2, -Failure to run actual tests.

3. Failure to take {ntc account the effect of
software organization and selection on
hardware performance, w

4. Fallure to find out if the hardware is
presently supported, sufficiently supported
or supported under a particular software
system so that it can be utilized without
"do {t yourself” software support.

5. Fallure to calculate the marginal utility of
adding certain hardware. \
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6, Failure to evaluate hardware costs in terms
uof other alternatives: "value analysis".

7. Tendency to evaluate in terms of old myths.
8. Faflure te design an efficlent system betore
calculating need»d hardware capacity. .

9, Failure to anticipate Parkinson's Law: the
tendency of users to expand needs s0 as to
fi11 the capacity of a new EDP facility
within unexpectedly short time.

10. Tendency to confuse traditional needs simply
* wenause we have been unable to satisfy real
needs economically before.

11. Failure to give serious consideration to
independent peripheral suppliers, thus
forcing yourself to take the economic ,
consequences of the package deal even on the
hQrdware side.

Armed with the ready assistance of his com-
puter specialist to interpret and evaluate the
technical hardware specifications along with
being cognizant of the above typical errors in
evaluating suppliers and hardware, the school
administrator will be able to approach the pro-
cess of evaluating and selecting hardware in an
fntelligent and meaningful manner.

Evaluation and Selection of Software

In his computer dictionary, Sippl defines
software as:

The internal programs or routines profes-
sionally prepared to simplify programming and
computer operations. These routines permit the
programmer to use his own language (English) or
mathematics (Algebra) in communicating with the
computer. Various programming aids that are
frequently supplied by the manufacturers to
facilitate the purchaser's efficient operation
of the equipment. Such software items include
various assemblers, generators, subroutine
libraries, compilers, operating systems and
industry -- application programs. Most types of
programs in the computer software librarv are
offered in several versions to run in systems
configurations of different sizes and composi-
tions.13

puring the 1960's hardly anyone (especlally
educators) considered using any software that
wasn't generated in-house or supplied "free by
the computer manufacturer. But users ar¢ now
recognizing that software costs morey and that
"freebees", in most cases, aren't part of the
overall package any longer.l% Since computer
programs are not in general patentable or copy-
right-able, the computer companies protect their

software on the basis of the "trade secret" law,, :

This law defines a trade secret broadly as "any
forrula, pattern, device or compilation of
information which i{s used in one's business, and
which gives him an opportunity to obtain an ad-
vantage over competitors who do not know or use
ft."15 The computer .ompanies have Implemented
the trade secrct protection for thelr computer
programs through a License-to-Use. This license
can specify either that the use is for a speci-
fled period of time or that the use is forever.
For the first case the financ{al arrangement is
usually a menthly fee and a paid-up or full~-pay-
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ment lease in the sceond case.ld

Contrary to popular opinion, just because a
computer company has a particular so’tware appli-
cation package, does not necessarily {mply that
the package: (1) is completely debugged (will
run without errors), (2) will satisfy your re-
quirements or (3) will be written in a language
capable of being run on your equipment config-
uration. Fortunately, most proprietary software
is warranted. This means that the seller has the
responsibility to fix whatever bugs may be
noticed during the warranty period.

Another factor to consider is that more
of ten than not, the company supplied software
package must be modified to suit the particular
user's needs. If, in this case, the modifications
will be extensive enough so that the resultant
software becomes quite user unique, then the
administrator should be concerned with: (1) will
there be an additional charge for the modifica-
tfon effort, (2) is the resultant package still
considervd to be proprietary software or is it
user owned suftware and (3) in elther case s
the software still under warranty?

The scheel administrator in trving to evalu-
ate and select software should alse be aware of
the following typical errors in this process
compiled bv Scharf:

1. Failure to run actual tests on aectual
machines and to ensure that the evaluation
team is trained and giveu time to do this
(benchmarking).

), ¥allure to measure real performance.

3. Tendency to think in traditional ways.

4, Failure to comprehend all the vomplex
factors which affect software performance
on a glven machine.

5, Faflure to use experienced eXperts for
Independent software evaluation.

6., Fallure to recognize and calculate the
amount of man effort on vour own part which

is necessary {n order to actually use cer-
tain software.

7. Fallure to use the same standards for
comparative evaluation oi different manu-
facturers' machines.

B. Tendency to evaluate on the basis of past
needs, not future needs.

9. Fallure to evaluate the concept of sccurity
fn software.

10. Faflure to evaluate the complexity of using
software efficlently on a day to day basis.

11. Faflure to evaluate single software parts

in terms of the effect on the total
economicy of the software svstem.l

The preceding discussion has been primarily
concerned with selecting and evaluating software
applicvation packages. The same factors also
apply to the various language processors that
should be capable of béing run on your computer
system e.%., COBOL (COmmon Business Oriented
Language), FORTRAN (PORmula TRANslatfon), ALGOL
(ALGOrithmic Language), RPG (Report Program
Generat.on), PL/1 (Programming Language/one),
BASIC (Beginners All-purpose Symbolic Instruction
Code), manufacturer unique assembly language,etc.
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Financing: Purchase, Rental, Third
Party Lease, Other

Purchase

If a school corporation could afford an out-
right purchase of a computer system, it would be
the least expensive method of payment. The re~
duced expens¢ is a result of not having to pay
the interest that is required on a multi-year
purchase agreement and also because of the savings
realized from the educational discounts offered
by some companies on outright purchases.19 How-
ever, Lf an outright purchase is made, the equip-
ment should be of the latest model to avoid run-
ning the risk of obsolescence. This obsolescence
may occur because of the introduction of better
equipment, because the equipment will not handle
the volume of work or because new systems concepts
requice a different kind of equipment configura-
tion. A rough rule of thumb that has been
cited i3 that a computer installation with a use~
ful 1if: of more than five years should be pur-
chased rather than rented. Although, in any
specific case, the breakeven point is dependent
on such factors as the number of shifts the
equipment is used and the types of present and
anticipated applications.21 Fven with the out-
right purchase method of acquiring a computer
system there will still be the continual cost of
a maintenance contract, which definitely should
be acquired.

Rental

The major advantage of vendor rental agree-
ments are the capability to easily arrange for an
upgrade without the mecessity and inconvenience of
having to dispose of existing equipment, and the
capability to easily arrange for the replacement
of particular pieces of equipment: which may be
only marginally serviceable. The last advantage
may be very important in cases of mechinical
equipment subject to rapid wear e.g., card
punches, printer, card readers, etc.22 Other,
more obvious, advantages of renting are the
absence of a laige capital outley, the assumption
by the manufacturer of all maintenance costs and
the remcval®of the risk of obsolescence for the
user.

Though there are several different types of
rental agréements, most of them: (1) charge per
plece of equipment, (2) charge for each special
feature e.g., interpret feature on keypunches,
and (3) have a base rental for X hours (usually
around 176 hours) of actual use per month with an
additional lower rate for all hours above that
level (some manufacturers do not charge educational
users for the excess hourly usage).zb

Third Party Lease "

Under this method of financing the educational
institution purchases the equipment on an outright
basis in order to take advantage of all potential
educational discounts, reselis the equipment to a .
third party who actually supplied the initial
capital and then leases the equipment from the
third party.25 Though lLease agredments vary, they
typically have provisions such as: .




1. User agrees to lease for a minimum period,
say, five yeairs, with purchase and trade-in
options.

2. The lease payment includes maintenance and
other charges.

i. There is no additional charge for second-
or third-shift operations (except some
additional maintenance charges).

4. After the minimum period, the lease charges

: drop to a lower rate.

/ 5. 1If the lease is terminated befure the

/ minimum period is ug. the user must pay a

termination charge.26

After examining third party leasing,
Kaimann and Drzycimski listed the following
advantages and disadvantages:

Lessee Advantages

1. The rental payment for identical hardware
is 10~30% less when leasing via a lessor
intermediary,

2. The minimum monthly maintenance contract
from the vendor {s usually pald by the
lessor.

3. The user mav utilize additlonal system time
at no direct additional rental charge.

4. A flexible schedule of rental charges might
be arranged at the inception of the contract.

Lessee Disadvantages

1. A longer lease {s frequently required than
that offered by the vendor.

2. There is a question of vendor support with
respect to personnel and software assistance
to the installation

3. To utillze the full benefits of the
contractual arrangements it is necessary
that ‘the income of the lessor causes him to
reside in a high tax bracket.

. At some point during the life span of the
lease, the lessee might choose to complement
the hardware configuration bv requesting
additional capacity in terms of more tape
or disk drives or maintenance memory.

5. The lessor might have to assume persommel
and software support functions if the vendor
declines to do so.

6, lLessee opts to abandon the lessor by
vancelling the lease or by not exercising
the renewal option.27

Other

Most vendors offer a lease rental plan which
includes an option to purchase the equipment.
Thougn the provisions vary from vendor to vendor,
they usually provide for educational discounts
and low interest rates. The major advantages of
vendor lease arrangements are the capability to
easily arrange for upgrade without having to
dispose of the existing equipment and the capa~
hility of readily arranging for the replacement
of separate pieces of eauipment which may be only
marginally serviceable. 8

Another method of acquiring a computer
system ls by forming a computer cooperative.
These cooperatives usually will provide for the
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development of a data processing capability far
beyond the financial limitations of any of the
individual districts involved.2? 1In most cases
none of the participating districts will want to
assume the cost of program development and/or
operations that are not readily applicable to
their own immediate requirements. The easiest
way to resolve this potential problem is simply
to share costs on a proportionate basis i{.e.,
the costs of program development, hardware,
personnel, etc., are shared proportionately by
each participating district. On the other hand,
menagement policies and other decisions relative
to operating the facility would be made on an
equal basis by all the member school districts.30

Summary

Unfortunately, there is no "cookbook”
approach for getting into the computer age. How-
ever, the phases just described should serve to
create a necessary, if not sufficient, level of
awareness of the steps involved in organizing,
planning, evaluating, financing and implementing
an administratively oriented educational computer
facility.

The initial action recommended {s the hiring
of an administrativelv and technically competent
EDP manager far enough in advance so that he would
be able to assist In each phase of the process.
Then once a total plan for all uses and applica-
tions of computer technology for the school .
district has been drawn up, the specifications for
the syster are then delineated. These "specs" are
for hardware, software, support services, and
benchmark testing. The RFP containing all of
these specs and requests {s then sent to numerous
vendors to solicit their bids.

At this point it should be worth noting that
the best system for vour needs is not always the
most expensive. However, if not, closer exami~-
nation may show that for the same cost of what
appears to be the best but also most expensive 1

system, other proposed svstems could be expanded
to include new and attractive features thus ’
making one of them the most cost-effective
choice.3! This is quite similar to not buying
the stripped-down top-of-the-line automoblile,

but rather buying the next model and adding on
all of the desired items so that the end r 'ult
is a customized machine for the same price

the top model without all the same options.

An important point to keep in mind when re-
viewing the vendors' responses to your RFP {s
simply that "any question that might not be
answered by the proposal, should be treated g3
being negative...all commitments anu promisey
must be in writing."32

Also, a complete computer facility will
require other items of related equipment such as:
(1) keypunch.ng machines, card sorters, forms
bursting and collating machinea, special purpose
storage cabinets, card flles, office furniture,
etc... These items should be ordered so that
their delivery Is either before or coincides with
the time the computer is {nstalled.]




i Finally, approaching the process of acquiring
4 computer system in a haphazard manner can cause
the following law of Harvey Golub to become a
reality:

No major computer pruject is ever
installed on time, within budget, with
the same staff that started It, nor
doe§ the project do what it §s supposed
to.
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