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Why should a software consultant 
be attending seminars on IS1 Tapes? 

The Institute for Scientific Information, the firm that pioneered the 
commercial development of systems for the selective dissemination 
of information with its ASCAB systems, also leases IS1 Magnetic 
Tapes. These tapes provide the only multidisciplinary data base in the 
world which provides access not only through word-search, but also 
through a unique method of citation indexing. 
If yours is a software firm, you may have a client who can use IS1 
Magnetic Tapes for in-house SDI and retrieval services. There are 
numerous successful IS1 tape-based systems operating now in the 
United States, Canada and Europe. Your customer's could be the next. 
But every computer man knows that it takes more than a computer 
and a debugged program to get a system operating on his specific 
computer. And our existing and future clients know this because 
we tell them so. Each customer starts out with SDI in mind, and the 
software men at each installation make changes tailored to the indi- 
vidual client3 needs. While IS1 provides the data base and basic util- 
ity program, you provide the rest, according to your range of services. 

If you would like to work with a data supplier that understands your 
problems and those of your clients, then IS1 is the place to seek out 
for a lecture-seminar that will tell you not only how to get more out of 
SDI personally, but also how your customers can get more out of you. 

For further information call or write Mr. Randall R. Graham, Marketing 
Coordinator, ISI, 325 Chestnut St., Philadelphia, Pa. 19106, Telephone 
(215) 923-3300. In Europe: contact Mr. Anthony Cawkell, 132 High Street, 
Uxbridge, Middlesex, England. Telephone Uxbridge 30085 or Mr. Peter 
Aborn, 6 Square Moncey, Paris 9, France. Telephone TRI 6738. In Japan: 
contact Mr. Takashi Yamakawa, Tsutsumi Building, 13-12 1-chome, Shim- 
bashi Minato-Ku, Tokyo, Japan. Telephone (591) 5181-6. 

Institute for Scientific Information 32SChestnul s t ,  P M J ,  PA i o i 0 6 . u ~ ~  
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Automated bookstack systems: any book in the library only a pushbutton away. The RANDTRIEVERTu 
and ABC-801TM systems from Library Bureau, Remington Rand Office Systems Division, are designed 
for retrieving and refiling books, periodicals, tapes, etc., in seconds merely by pushing a button. 
So they save staff time, provide refiling integrity. 

In addition, the systems offer compact storage: two or three times the capacity of ordinary book 
shelves. So they save a lot of floor space. Cut building and operating costs way down. For instance, 
a RANDTRIEVER storage facility can be located underground. So it needs no furnishings or air 
conditioning. And it offers complete book security. 

For more information on the RANDTRIEVER or ABC-801: the compact, automated bookstack 
systems, contact Library Bureau. 





"I found LC 67-119079 in less than two minutes . . . all by myself." 
That's how easy LC searching is with IDC's Micrographic Cata- 
log Retrieval System. It's the new System that lets libraries use 
their professional staff to the best possible advantage. And, 
makes LC search and print out so routine even clerical personnel 
have no difficulties. 

IDC's Micrographic Catalog Retrieval System puts an end to the 
days when it took a real "pro" to unscramble the Library of Con- 
gress Catalog. This new, high speed system automates LC search 
and print out procedures. To begin with, we've compiled a quick- 
find Index by both LC Card Number and Main Entry. Then, the 
actual LC entries are reproduced 
on Microfiche cards, over 1,100 en- 
tries on each card. (A 20-inch 
desk-top Microfiche file contains 
millions of entries.) Your people 
simply locate the entry in the In- 
dex, select the proper Microfiche 
card, and insert this card in a 
Reader Printer. Six seconds later 
. . . a full-size LC copy. 

The M-C-R System gives you 
complete LC searching and 
print out at a single desk. 

IDC's Micrographic Catalog Retrieval System is always up-to- 
date . . . weeks ahead of ordering printed LC cards and includes 
back issues through 1963. Subscribers receive weekly issues on 
Microfiche of approximately 3,000 advance release LC cards, all 
alphabetized and interfiled by Main Entry. 
Cumulative supplements, issued monthly, quarterly, and an- 
nually, are also provided, completely indexed by LC Card Num- 
ber and Main Entry. 
The M-C-R System is the best way to increase the effectiveness 
of your professional's time, speed work flow, and keep up with 
current LC output. If you would like us to show you exactly 
what we mean, simply return this time-saving coupon. 

To: Information Dynamics Corporation 003COE 
Library Systems and Services Division ~ O O O O C  

81 Main Street, Reading, Massachusetts 01867 U D U U 3 U  
COOOOL 

Gentlemen: OOUOOC 
000mDn 

HELP! Send me more information on the M-C-R System. ~ O O ~ C C  
Have your representative call me for appointment. 
I would like a demonstration in my area on 

I Name 

I Position 

I Library 

I Street 

City State Zip 



WORLD M E E T I N G S  
must form a part 

of the ready reference collection 
of every good 

scientific and technical library 

The World Meetings publications-World Meetings 
. . . United States and Canada and World Meetings 
. . . Outside U.S.A. and Canada-are the definitive 

references to  meetings and their literature. They 
supply information in depth on future mcetings of 
interest to  the scientific. medical, and engineering 
communities throughout the world. These journals 
are completely revised and cumulated each quarter 
and represent the most complete and accurate 
archive of information on  meetings available. 

Detailed listings give information on  the technical 
content, publications, exhibits, deadlines for pa- 
pers, name, date, and location of each meeting in 
addition to  the contacts for further information 
in these areas. 

Five pre-coordinated, computer-produced indexes 
give quick access to the data in the listings. A 
system of invariant registry numbers greatly sim- 
plifies the problem of following any meeting from 
issue to  issue and provides the  librarian with a 
method of using World Meetings as an aid to  the 
cataloging and retrieval of meetings literature. 

Information included in the World Meetings publi- 
cations is obtained entirely by direct inquiry to  the 
organizers of the meetings rather than from sec- 
ondary sources. All listings are verified and up- 
dated at  three-month intervals. 

The World Meetings publications are compiled, 
edited, and indexed by a full-time professional 
staff and are reviewed regularly by our editorial 
advisory boards of distinguished engineers, scien- 
tists. physicians, and information experts. 

With the scientific and technical community spend- 
ing more than $1 billion each year on  meetings, 
can you afford to  have these references more than 
an arm's length away? 

Send the coupon now. 

World Meetings. . . United States and Canada (Quarterly-Jan., Apr., Jul., Oct.) . . . . . . $35 per yr. 

World Meetings. . . Outside U.S.A. and Canada (Quarterly-Jan.. Apr., Jul., Oct.) . . . . . . $35 per yr. 

i TMIS, 79 Drurnlm Road, Newton Centre, Mass. 02159, U.S.A. I 
I I 
I Start my  subscr~pt~on  to. I 
I NAME -p----- I 
I World Meet~ngs Unlted States and Canada I 
I World Meet~ngs Outs~de  U S A and Canada 
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I 

I o$--- 1s enclosed I 
I Please bill me 
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Please send a sample of: I 
I C I T Y  

C] World Meetings. . . United States and Canada 
I World Meetings. . . Outside U.S.A. and Canada STATE ZIP- 
I 
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The new Bro-Dart 800-Binding System is 
~ple, professional, inexpensive. Non-skilled 
p can quickly learn to use it. It aligns a stack 
periodicals (up to 4" thick) instantly; drills 
desired number of holes accurately; and 

ures the publications permanently with flex- 
t plastic tacks or "rivetsn-all in less than five 
lutes, and for just pennies per binding. No 
re long, frustrating weeks of waiting while 

the publications are at the bindery, unavailable! 
The equipment easily accommodates hinged 

or flexible covers, and a spine can be added for 
reinforcement, shelf identification, and appear- 
ance. All four components (Holder, Aligner, 
Drill and Binder) fit without special installation 
on an ordinary table or desktop. Cost is $495. 
FOB Newark, N. J. For more information, write: 
Dept. SL-lb. 

56 Earl St. Newark, N. J. 07114 
THE COMPLETE LIBRARY SOURCE 



Never available before.. . 

COMPLETE FINANCIAL INFORMATION 
ON 15,000 COMPANIES 

Merrill Lynch 
corporate Research 

on Microfiche 

F OR THE FIRST TIME, YOU 

complete financial information on 
15,000 publically owned corporations, 

as compiled by Merrill Lynch, Pierce, Fenner 
and Smith, Inc. The files will be distributed 
by,NCR Microcard Editions on 105 x 148mm 
(4" x 6") positive or negative microfiche or 
micro-opaque cards. 

Files 

can have 

Each company file, contained on an aver- 
age 7 fiche per company, includes annual 
and interim reports, proxy statements, pros- 
pecti and miscellaneous documents. The 
material is well organized and coded as to 
type of information. For instant identification, 
vital heading information is eye-legible. 

This invaluable information, compiled over 
the last decade by Merrill Lynch's Securities 
Research Division, would be impossible to 
duplicate today. Now offered on a subscrip- 
tion basis, you may sign up for the entire 
file (15,000 companies) or: 
American Stock Exchange companies (1050) 
"Fortune 500" list 
New York Stock Exchange companies ( 1500) 
Selected over-the-counter companies (1200) 
Over-the-counter companies ( 1 1,000). 

The basic file, covering the years 1956-67 
for most companies, is now being filmed. Sev- 
eral hundred companies are ready for delivery 
and the remaining files will be sent at intervals 
as filmed. The project is scheduled for com- 
pletion in 18 to 24 months, and an updating 
service will cover financial information from 
1968 on. 

Please use coupon below to order sections of the basic file, or to request more information. 

I would like to subscribe to the following sections of the Merrill Lynch Files (1956-67) on 
105  x 1 positive microfiche, ~ e ~ a t i v e  microfiche, Micro-opaque cards. 

All companies @ 45 4 per fiche NYSE companies @ 504 per fiche 
ASE companies @ 50& per fiche OTC-selected companies @ 50& per fiche 

u"Fortune 500" companies @ 554 per fiche OTC companies @ 50& per fiche 

I am interested, but please send more information. 
I7 I am interested in receiving current (1968 on) corporation files; please send information. 
Please send your current catalog, sample fiche, information about reading machines. 

NAME TITLE 

CITY STATE ZIP 

Send to: -1 MICRO CAR^ EDITIONS 
901 TWENTY-SIXTH STREET, N.W., WASHINGTON, D. C. 20037, 202/333-6393 

I N D U S T R I A L  PRODUCTS D I V I S I O N .  THE N A T I O N A L  C A S H  REGISTER C O M P A N Y  



We'll sell YOU 
a year's subsiiription A 

to any of 
4,206 periodicals. 

Just tell us which year. 

Periodicals puhlished during the last 
300 years are as easy to subscribe to as 
this year's magazines. 

Simply order them from University 
Microfilms. 

If you want, say, Newsweek for 1952, 
we can sell it to 1-ou on 35mm microfilm. 

If you want microfilm of Scientific 
American for 1967, the Congressional 

Globe for 1867, or the Anti-Jacobin Re- 
view for 1798, we can supply those also. 

Our collection of periodicals on micro- 
film goes back as far as the periodicals 
themselves. And some of the periodicals 
go back as far as 1669. 

To find out which periodicals we have, 
and what we charge for them, write for 
our free 200-page catalog.. 

University Microfilms 
300 North Zceb Road, Ann Arbor, Mich. 48103, (313) 761-4700 

University Microfilms Limited, High Wycomb, England. 
~ " ~ R 0 " C O ~ P ~ ~ "  XEROX 



What book processing I .  
centers need is a 

good 5% book jacket 
cover. 

13 DEMCO ,ox 1488. .xiison, msconsin 53710 

12A 

Inexpensive enough to give all books 
a cover! Low-cost protection for your 
largest investment. Patron-appeal, be- 
cause books stay new looking for years. 

The new, adjustable 1% Mil 
Mylar@ Book Jacket Cover costs as 
little as 5 % ~  per cover, when purchased 
in quantity by large libraries or book 
processing centers. Four sizes 
adjust to most books. Keeps your 
inventory under control. 

Saves processing time, too. No 
measuring or cutting. Cover slips on in 
seconds. Then crease to size and tape! 

Write on your school or company 
letterhead for a free descriptive brochure 
and quantity pricing. 



Volume Sixty 
Editorial Comment 

URING 1968 there have been many D changes in the incumbents of the edi- 
torial chairs of major publications in our 
world of libraries, information and knowl- 
edge. Many of the new editors have stated 
their intentions and philosophies. For Special 
Libraries there is need for more than a decla- 
ration of intent. Can Special Libraries re- 
spond adequately to the seemingly divergent 
demands of its readers ? 

Vigorous editorials appeared in Special Li- 
brclries during its early years. Editorial com- 
ment focussed on the positions of Special 
Libraries and of the Association in their re- 
lation to the world of librarianship at large 
as well as to the world of business, govern- 
ment and technology. Such comment was 
later replaced by reports on current activities 
of the Association's President, but this page 
also disappeared in the mid-1950's. 

With the appearance of a new volume num- 
ber on our masthead, it is appropriate to be- 
gin an examination of the purposes of SLA's 
"oficial journal." More directly than indi- 
rectly this examination must also relate it- 
self to the purposes of the Association itself 
-purposes that are germane to our sixtieth 
year. 

In recent past years, dissatisfactions have 
been expressed by readers that Special Li- 
baries is not "professional enough." Reports 
on simple labor-saving techniques are criti- 
cized as being old fashioned, but a trend 
toward mathematically oriented papers is 
feared. Some critics feel that too many papers 
are rejected each year, while others think 
that too many come from the Annual Con- 
ferences. (No critic seems to have noticed 
that some of the more stimulating Confer- 
ence papers were published elsewhere. Nor 
has there been criticism of the sequestering 
of Conference papers by some Division pub- 
lications.) The gauntlet continues with: too 
many/few bibliographies; too much/little 
news ; too much Association business affairs ; 
too little. . . . 

Can Special Librclries answer these critics ? 
Emphatically, yes, it can-even though one 
publication cannot be all things to all men. 

In my opinion these are not separate criti- 
cisms; the "too little/too much" aspects are 
attributes of the totality that is SLA. Ac- 
ceptable balances can be established by a 
willingness to seek answers, and by the 
reader's willingness to recognize that each 
"special" is not uniquely "special." "Too 
little" and "too much" also mirror the 
ferments in our world of knowledge where 
some members are more fleet of foot and 
mind than others. Editorial elasticity should 
be able to accommodate the achievements of 
the front runners and should also generate 
professional inquisitiveness in those whose 
continuing education evolves more slowly. 

Diverse "subject" interests from ancient 
history to aerospace all have common de- 
nominators. Crevices can be filled that still 
separate the best of traditional librarianship 
from the best of the newer information 
techniques. The experiences of a generation 
gap can be shared by the new graduate and 
the experienced veteran. A tyro sophisticated 
in the new jargon but inexperienced in spe- 
cial library service can be constructively re- 
lated to the experienced veteran with his 
acute professional intuition (but who may 
still feel uncomfortably naive in the company 
of computer-niks). Interaction of all these 
backgrounds can invigorate us all. 

A real criticism, although not loudly voiced, 
is that Special Libraries is too introverted- 
that it does not take note of activities outside 
our own borders, fuzzy though these borders 
may be. "Controversy is not shunned." In 
spite of this sentence in our statement of 
purpose, there has been little evidence of 
discussion of controversial topics in these 
pages. Are our readers so disinterested? Or 
do they think that their publication is not 
interested ? 

An editor's concerns can be with style and 
grammar, and with paper and ink; visual 
and tactile images are important. Above all 
else, however, the intellectual content must 
have impact. The editor should induce au- 
thors-or even seduce them intellectually, 
if necessary-into enhancing the image and 
reputation of their publication. 

A periodic publication is a living organ- 
ism. It can evolve. It can be as responsive 
or as inflexible as its publisher, its editor, 
and its readers wish it to be. 

FEMcK 



Books-Coming-Into-Print is a computer- 
operated advance notification and acquisi- 
tion program which allows your library to 
profile its needs in specific disciplines. It 
gives you notification, continuations, and 
automatic shipment of books on approval. 

This is much more than an approval pro- 
gram. 

Our Stacey's Division, the nation's lead- 
ing academic bookseller, will classify and 
organize over 20,000 titles a year of interest 
to your library. 

Then there's the matter of our computer 
and the Thesaurus we provide you with. By 
using our Thesaurus and your specifications 
you pin point the exact type of books you'll 
be interested in, regardless of how broad or 
narrow your areas of special interest or the 
academic level desired. By carefully profil- 
ing your needs, you'll be receiving books or 
information about only those publications 
that would be of special interest to your 
library. That's the advantage of dealing 
with a computer. 

The Books-Coming-Into-Print Program 
will provide you with an advance notice 
card prior to publication for each title which 
fits your profile. If you, for any reason, 
don't want the book, all you have to do is 
return the computerized card. And we won't 

send you the book. If, on publication, the 
book is not appropriate to your profile, you 
will receive a rejection notice with explana- 
tion. Of course, all shipments are "on 
approval." 

Remember, you'll be dealing with one 
source for books from all publishers. The 
Books-Coming-Into-Print Program applies 
to all English language books, continua- 
tions, and monographs by commercial and 
non-commercial publishers. In the humani- 
ties. O r  the sciences. 

Then, since you'll be dealing with Bro- 
Dart, you'll have the option of getting your 
books with a full variety of supplemental 
cataloging and processing services. 

Since you'll be given advance notice 
about each new book, the system is com- 
patible with your present way of ordering 
monographs and continuations. 

And what you'll have is an "on order" 
file which your library can use for ordering, 
reference. or cancellations. 

Naturally, your library will receive com- 
petitive discounts. Rapid service. And ac- 
curate selections. 

Much easier than reading all those ads 
and listings. 

For additional information on this excit- 
ing new service, write: Dept. .SLl 

P.0. Box 923, Williamsport, Pa. 17701 
2575 Hanover, Palo Alto, Calif. 94304 
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Large Scale Data Banks 

Will People Be Treated as Machines? 

M. E. Maron 

School of Librarianship, University of California, Berkeley 94720 

Given the existence of large scale data 
banks that store information about people 
(their health, education, financial status, 
etc.), a natzrrat next step in the direction of 
full automation will be the automatic selec- 
tion of people. That is, for example, the use 
of machines to decide who shall be permitted 
to attend certain schools, or obtain an edu- 
cational loan, or be given a travel visa, or be 
allowed a security clearance, or have his 
driver's license revoked, etc. The selection 
process will be automated by having a ma- 
chine search through its file of personnel 
data and select-or reject-those persons 
whose records match on certain criteria. This 
paper describes the logic of automatic se- 
lection, and how this process constitutes one 
of the most serious threats to our society- 
the tendency to treat people as machines. 

T HE changing pace of life in today's so- 
ciety is so swift that often it shocks us. 

This psychological inability to understand 
and adjust to our rapidly changing techno- 
logical society has been dubbed "futures 
shock". Change is not only shocking; it is 
odd. As one wag put it: progress is moving 
ahead so swiftly that it is leaving us behind. 
But what is progress, if we are being left be- 
hind ? What indeed! And the finger of guilt 

JANUARY 1969 

points, with some confusion, to our explod- 
ing technology, because we find frequently 
that the introduction in our society of new 
and complex technology has caused remote 
consequences and side effects that we did 
not foresee and that we do not want. We find 
that some of the remote consequences of new 
technology imply a real degradation of the 
human quality in our lives. Such progress is, 
of course, no progress at all. 

LESSONS FROM THE PAST. There are some 
painful lessons that we can learn by looking 
to the past at the impact of technology on 
our society. These lessons now are obvious, 
yet so very important. A key example, of 
course, is the automobile which has changed 
the face of society and our lives in it. It has 
brought great benefits, but also great human 
costs. These costs take the form of huge 
swaths of concrete freeway that knife through 
our cities and across the countryside. The 
costs are paid in terms of noise, congestion, 
ugliness of landscape, 50,000 traffic deaths 
per year, and the growing danger of air 
pollution. Another example is provided by 
the introduction of new and powerful in- 
secticides that have brought great benefits 
but also devastating consequences. We spray 
the crops and after a few seasons whole 
species of butterflies, fish, birds, and small 
animals are practically wiped out. And, if 
a final example need be cited, one might 
point to some new drugs designed to help us 
relax, but which have caused over 5,000 chil- 
dren to be born without arms or legs. 



FUTURES ANALYSIS. Hindsight is always 
20/20, but if we are properly receptive, it 
can teach us about the future. W e  are learn- 
ing that as our technological society becomes 
more complex, a new type of activity, some- 
times called "futures analysis", is urgently 
needed. Futures analysis is the systematic 
evaluation of technological and social inno- 
vation so as to detect remote and undesired 
consequences. The purpose of futures analy- 
sis is aot  to make predictions about an im- 
mutable and predetermined future, but rather 
to analyze and examine possible consequences 
of technological and social change. The fu- 
ture is mostly open-in fact, we constantly 
face a host of possible futures. The task of 
futures analysis is to examine possible futures 
and point out some of the undesirable con- 
sequences implied by some. But to analyze 
and detect undesired consequences is only 
part of the problem. Equally important is to 
know what kind of corrective action must be 
initiated to prevent certain consequences. 
Surely we can see the effects of a fleet of 
supersonic aircraft that can transport us from 
Los AngeIes to New York at a saving of two 
hours, but which in the process creates skull- 
shattering noises across the land. Can we 
take corrective action soon enough ? 

THE IMPACT OF INFORMATION TECHNOL- 
OGY. As library scientists, our special con- 
cern lies not with the impact of new modes 
of transportation, but with the implications 
of new information technology for library 
data processing. W e  should be asking our- 
selves what new trends seem to be emerging, 
how will automated library systems of the 
future affect the quality of our lives, and 
what potentially harmful consequences must 
we be on guard to avoid. 

Specifically, what about automated library 
systems and networks? Clearly there is a 
trend toward computerized library systems 
connected via high speed, high capacity com- 
munication channels. I t  is not my purpose to 
offer, deny, or modify such predictions. In 
fact, my purpose is not a discussion of auto- 
mated library networks, but rather about the 
implications of future mechanized data banks 

which will store and retrieve information 
about people-not about books. I see real 
dangers in the use of such systems. What are 
they ? 

National Information Networks  and 
Centvalized Data Banks 

A DETECTABLE TREND. There is a grow- 
ing trend-on the part of an increasing num- 
ber of diverse organizations in all parts of 
society-to collect, organize, and store large 
amounts of information about people; that 
is, to create banks of data about people. The 
notion of such data banks is not new; it 
has been going on for years. One need only 
look at the role of the Bureau of the Census. 
This information collection trend has been 
gaining momentum rapidly, and data banks 
have been emerging in all levels of govern- 
ment (military and non-military, federal, 
state, and local) and in all types of private 
industry (from banking and insurance to 
employment agencies). Part of the motiva- 
tion for the existence of such data banks 
merely is the growing size and complexity of 
our society and the need for information for 
purposes of planning and control. 

Closely coupled with data collection and 
storage is the trend toward mechanization; 
that is, to put data in machine form so that 
the data can be stored for rapid interrogation, 
search, and retrieval. The information tech- 
nology is available-and becoming larger, 
faster, and cheaper each month. Just ahead 
still another technological trend is discern- 
ible: the coupling of currently separate data 
banks. This, so the argument goes, would 
make for a greater overall efficiency by allow- 
ing data to be shared, avoiding duplication, 
and permitting a wider class of data to be 
more generally available. Before spelling out 
the implications of such networks of com- 
puterized data banks, let us consider some 
of the types of data about people that are cur- 
rently being collected. Even a partial list is 
startling. A partial list of data about people 
now being systematically collected and stored 
is in Table 1. 



Table 1. People Data: A Reminder 

Birth 

Education 

Health 

Crime 

Finances 

Miscellaneous 

Insurance 

Taxes 

Military 

Travel 

Date of birth, place, name of parents (legitimate or not), blood type, etc. 

Schools attended (from elementary to college), courses taken, grades 
received, special problems. 

Immunization for childhood diseases, hospitalizations, operations, mis- 
cellaneous medical data. 

Data involving law enforcement agencies ranging from traffic citations 
to misdemeanors and felonies, use of drugs, homosexual offenses, etc. 

Loans on cars, television sets, house, furniture, stock transactions, land 
purchases, etc. 

Marriage, divorce, number of children, iob history, types of special 
work experience, size and condition of home, number of rooms, etc. 
Personal references. 

Data on all types of insurance from health and accident, to automobile, 
to life insurance. 

Complete tax data: federal and state. 

Complete history of military experience. 

Foreign travel: what countries, when, for how long, amount of U.S. 
currency spent, what items brought back through customs, etc. 

STOCK TAKING. The point of this enu- 
meration is to make explicit something that 
we have dimly been aware of;  namely, that we 
seem to have an insatiable appetite for in- 
formation-especially information about our- 
selves. W e  are collecting massive amounts of 
data about the characteristics and activities 
of people. Some of the data collection is 
deliberate and purposeful. For example, in 
the case of the census, detailed questionnaires 
are sent out to all citizens. In the case of pri- 
vate credit bureau corporations, there is a 
systematic data collection operation going on 
constantly. But there are other situations 
where the data collection is peripheral; that 
is, it is collected as a byproduct of some 
other activity. W e  know that it is possible, 
by means of computers, to collect large 
amounts of data at high speed. Thus, as we 
move closer toward the so-called "cashless" 
society, a very large amount of information 
on all facets of our lives will be automatically 
collected. This will mean that information 
on all aspects of a person, from his age and 
genetic material to the amount of his latest 
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electric bill, will be available for search, 
processing, and retrieval. Of course, some 
aspects of such a data network already exist; 
that is, the current data network on credit 
information. This data network on credit 
now presumably includes credit information 
on over 100,000,000 of our citizens. Com- 
plete coverage is expected in a few years. 

What are some of the possible implica- 
tions ? 

A Closer Look 

For whom are these data banks intended 
and how will they be used? What are some 
of the properties of the input information? 
And, what kinds of processing will be per- 
formed on these data by the users? There 
is not much to say about the users of these 
data banks other than that these systems will 
be used by mnny different agencies, govern- 
ment and nongovernmental alike. The data 
will be used by politicians and planners, by 
behavioral scientists and by clerks. A key 
question, of course, is not who uses, but 



what constitutes legitimate use and what con- 
stitutes a misuse. We immediately think of 
malicious inquiry, blackmail, etc. as misuse, 
but what other improper uses might there 
be? Only a deep consideration of the conse- 
quences of certain types of uses will reveal 
which types are, in fact, improper. It is a 
type of futures analysis that is keenly needed. 
The answers are far from obvious. 

THE INPUT DATA. Turning now to the in- 
put data for these data banks, a distinction 
must be made between two different kinds of 
information: direct and indirect data. By di- 
rect data is meant information about a person 
that can be determined by direct observation; 
for example, height, weight, age or address. 
By indirect data is meant information about 
a person that requires inference or interpre- 
tation; for example, statements about his 
honesty, reliability or loyalty. This informa- 
tion, in a sense, provides an index describing 
what kind of a person the individual in ques- 
tion is. But in the case of such indirect data, 
who is responsible for inference-whose in- 
terpretation is it that goes into the data? 
How can we validate indirect data? That is, 
what kinds of safeguards and protective rules 
might be needed to guarantee that improper 
types of indirect data are not used in the file. 
What must the systems planners beware o f?  

PROPERTIES OF THE INPUT DATA. One 
must be careful not only of indirect data, but 
of direct data as well. Consider, for example, 
some of the following properties of direct 
information that describes people. 

* Incomplete 

* Irrelevant 

* Vdgze 

* Ambiguozs 

Some relevant item of data 
is omitted from a person's 
file. 
There is an error in some 
aspects of a person's file; for 
example, a statement thought 
to be true is, in fact, false. 
Some irrelevant information 
is included. 
Some item of data is vague; 
for example, its meaning is 
in question. 
Some item of data is subject 
to two or more different in- 
terpretations. 

Our purpose here is again to raise some 
questions and to ask when is a person's rec- 
ord considered complete, accurate, relevant, 
unambiguous, etc. And what are systems 
consequences when his data file is lacking in 
some aspect as indicated above. How serious 
might some consequences be ? 

Kinds of Errors 

Given data about people in machine form, 
what kinds of processing can be done? The 
first step, of course, is simple interrogation 
and look-up from computer terminals that 
may be quite remote from the central proces- 
sor. A typical interrogation might request 
that the complete file on John K. Jones be 
retrieved and that the following data be 
printed out: present address, name of wife, 
or list of professional organizations of which 
he is a member. This type of look-up is 
exactly analogous to the search of a library 
card catalog in order to find, for a given 
book, the name of its publisher, or its year 
of publication, or the number of its pages, 
etc. I will not stop here to look any further 
at this type of use of such a file on people. 
But some of you might anticipate what could 
happen if one reaches an incorrect file; i.e., 
if one retrieves information on the wrong 
John K. Jones. 

AUTOMATIC SELECTION. Professor Abra- 
ham Kaplan has defined what he calls "the 
fallacy of the hammer." He reminds us that 
when a young boy is given his first hammer, 
he goes around the house and finds that 
almost everything needs to be hammered. 
Give a boy a hammer and everything will need 
hammering; give a bureaucrat or a social 
scientist a computer well stocked with data 
about people and everything about those 
people will need to be computed. This is the 
fallacy of the hammer that Kaplan extends 
to the computer. 

Thus we can see that with a computer file 
on people, a "natural" kind of processing 
will be automatic selection. Automatic se- 
lection of people is the analog of automatic 
literature searching in a mechanized library 
system which is, as you know, a machine 
search for all and only those documents that 



The beginning of a New Year is traditionally.a time for introspec- 
tion and self analysis. Dr. Maron's concerns with trends in modern 
information technology emphasize the need for priorities: that our 
human aspirations be given preced,ence over the potential efficien- 
cies to be introduced by our technology of the mid-twentieth century. 

satisfy some specified retrieval criteria. Auto- 
matic selection (or rejection) of people 
might work as follows: one would program 
the computer to search the file and print-out 
the names of all, and only, those individuals 
who satisfy certain specified criteria. The cri- 
teria specified by the searcher would depend, 
of course, on his purpose-and there can be 
many many different purposes. Here is a first 
list that immediately comes to mind: 

Job selection: Find all people in the file 
who are eligible to do a certain kind of 
a job. Retrieval criteria might specify 
data on age, health, education, etc. 
Education loan 
Security clearance 
Travel visa 
Admission to a university 
Increase or decrease in insurance pre- 
miums 
Eligible for various government benefits 

inaccurate and what some consequences might 
be. However, in the case of automatic se- 
ledion of people, there is still another and 
different source of error-not due to the in- 
completeness or inaccuracy of input data, but 
due to errors in the search rules. The refer- 
ence, here, is to human errors in judgment 
in deciding what the selection (and rejec- 
tion) criteria should be and for what pur- 
poses. 

Who decides, and by what set of standards 
does one decide, about the selection criteria? 
Who can be held accountable? Do not forget 
that once a selection routine has been pro- 
grammed and running, there may be a 
tendency to accept it simply because it is run- 
ning automatically. Remember that the se- 
lection routine represents, among other things, 
the judgment of someone who decides to use 
it, and that person is responsible for the 
consequences-one way or another. 

~l igible  for heart or kidney transplant 
Hidden and Zm blied Assum btions 

Every agency that has legitimate access to 
this master file will want to use the data to 
make automatic selections of one sort or 
another. Such a procedure is not new; it 
goes on now. This kind of data processing 
will continue and will expand as more and 
more data banks are mechanized and tied 
together to form networks. 

Without a detailed discussion, some of 
the possibilities can be seen. Selection rules 
are formulated for a wide variety of pur- 
poses. Files are searched for all and only 
those individuals that either satisfy or fail to 
satisfy certain criteria; and people are either 
selected or rejected. 

Can you imagine what it would be like 
to live in a society where machines play a 
larger and larger role; where machines are 
used not only to process large amounts of 
data at high speed, but to acquire the data 
as a normal byproduct of many day-to-day 
activities such as buying a hat, having a blood 
test, using electricity, joining an organiza- 
tion, subscribing to a magazine, dining out, 
calling long distance, etc. What are the im- 
plications of this degree of information ac- 
quisition and use? A few of the more obvious 
unpleasant possibilities have been suggested, 
for example, invasion of privacy, and all  
kinds of errors. But do you not sense that 

K~NDS OF ERRORS. We have already men- there is something else that has not yet been 
tioned how data might be incomplete or exposed and which gives rise to a deep sense 
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of uneasiness? I sense this possibility and 
will argue that by undisciplined information 
collection and processing we may be creating 
a social atmosphere where people are treated 
as machines. Let me explain what I mean. 

PEOPLE AS INDIVIDUALS. First of all, the 
basic notion of automatic selection; that is, 
of being able to write a computer program 
(no matter how carefully it is conceived) to 
select people by some general set of specifi- 
cations, suggests that people will not be con- 
sidered as individuals. That is, each human 
being is different from every other person in 
many important ways. These individual dif- 
ferences in family background, education, 
experience, temperament, etc., are not merely 
important to us, but they make important 
differences in how we will fit in any situation, 
or how we will perform any activity. There- 
fore, the notion of selecting people for some 
nontrivial purpose according to any general 
rule, masks the notion of relevant individual 
differences. It implies that most individual 
differences are irrelevant. Thus it contradicts 
the basic notion that each person is an indi- 
vidual. 

PEOPLE VS. OBJECTS. There is yet another 
implication of this notion of computer se- 
lection which is destructive to the notion of 
being treated as an individual person. Com- 
puter selection of people according to a set 
of specifications implies that people are ob- 
jects. What is the distinction between a per- 
son and an object? This is, of course, a deep 
and difficult question, and I have no short 
answer; but-to me-one important im- 

mediate distinction comes to mind. We  
measure and manipulate physical objects; 
sometimes we measure and manipulate people. 
But when we deal with humans as people, 
we stop measuring and we consult with them. 
W e  enter into dialog! This is the crucial 
difference. In the process of automatic se- 
lection, the computer has stored all kinds of 
measurements about a person and his activi- 
ties. The machine is programmed to search 
according to a general rule, which says-in 
effect-find all people whose measurements 
satisfy the following specifications. Auto- 
matic selection implies that we are objects- 
our characteristics are measured and com- 
puted-but we are not consulted. As people 
we do not want to be merely measured; we 
want to be consulted and for good reasons. 

DIALOG. For a person to be consulted 
about something-for him to enter into 
dialog with someone else-implies, among 
other things, that he be given the ol;portunity 
to change the other person's mind. This 
notion of allowing for the possibility of 
changing the other person's mind is, of 
course, a key element in true dialog. Without 
it there is no dialog. Now, given a network 
of highly automated data banks, how will it 
be possible for any person not merely to 
communicate with it, but to "change its 
mind". That is, how does one say to a sys- 
tem, "You were in error about my measure- 
ments and therefore, I was mistakenly re- 
jected for so-and-so;" or, "You neglected to 
include in my file the fact that such-and-such, 
and this happens to be very relevant to the 
question of my being selected for so-and-so." 

The  author is the associate director of the 
Institute of L i b r q  Research, ~n i ve r s j t y  of 
California, Berkeley and professor in  the uni- 
versity's School of Lib~arianship. Dr. Maron's 
two undergraakate degrees-in mechanical 
engineering and in  physics-were followed 
by a Ph.D. in  philosophy at UCLA. His re- 
search activities include the processing of 
nonnumericd information by computer tech- 
n i p e s ,  systems analyses, the theory of index- 
ing, and cybernetics and information process- 
ing in  the nervous system. 



If the system is designed so that a person 
does not have the opportunity to change its 
"mind" about him, then he is being treated 
as a machine. He is being measured and his 
measurements are being computed, but he is 
not being listened to with the possibility of 
changing the system's "mind." 

But there is an even more important ele- 
ment of dialog beyond the notion of chang- 
ing the system's " m i n d  about some matter 
of fact (whether it be about some aspect of 
the world or about someone's measure- 
ments). This other element concerns goals, 
purposes and values. To  enter into dialog 
with another person implies more than up- 
dating his state of knowledge; it implies the 
possibility of changing his goals. Will it be 
possible, in any practical way, for the 
man-in-the-street to exercise some modest 
degree of influence toward changing the 
"goals" of the system, for example, toward 
getting it to use different search criteria, or 
toward getting to select people for some 
other purpose than a given one. If this possi- 
bility is not real, then people are subservient 
to the system-they are being treated as 
machines. 

My concern is with modern information 
technology, and more specifically, the kinds 
and uses of information technology that are 
now being projected for library systems of 
the future. But instead of considering auto- 

mated library systems where one can re- 
motely interrogate a computer for informa- 
tion about a book, or search a mechanized 
file to select all doczmevzts on a given sub- 
ject, I am concerned with information sys- 
tems that store data about people. I sense a 
possibility which disturbs me: the large scale 
use of machines for the automatic selection 
and rejection of people. I am suggesting that 
by a lack of foresight, we may rush into a 
future when we have highly efficient infor- 
mation networks, but where we begin to 
treat ourselves and others in mechanical 
ways. W e  might create a system where we 
begin to measure and manipulate people-to 
treat them as objects, instead of providing a 
system where people can be listened to. 

The problem, of course, is not with the 
computer or any other item from our won- 
drous stock of information technology. I t  
lies, rather, with our systems planners who, 
in the final analysis, do  not really understand 
the meaning of measures of cost effectiveness. 
They fail to understand that for us, as people, 
it is more important to live in a society that 
is human, than in one that is efficient. Or, to 
state it differently, the most efficient system 
for people is that which enhances their hu- 
manness. 
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The Census Bureau as an Information System 

Developments in Increasing Access to Census Data 

Constance F. Citro 

Data Access and Use Laboratory, Bureau of the Census, Washington, D. C. 20233 

The Bureau of the Census is considered 
as a national information system. The Bu- 
reau's plans are outlined by which the Bu- 
reau expects to increase the utility and ac- 
cessibility of its data products and services 
from the 1970 Censuses of Population and 
Housing. The 1970 census data delivery sys- 
tem will include not only extensive pub- 
lished reports, but also data summaries on 
computer tape and microfilm, special tabu- 
lations, etc. User education tools and refer- 
ences are also being prepared to inform users 
and to help them make efficient use of the 
census data products and services. 

T HE Bureau of the Census is not particu- 
larly fond of the term, "data bank," 

which carries the implication that users can 
"withdraw" information from the "bank" 
without adequate safeguards on confidential 
data. This, in turn, has led to considerable 
notoriety for the whole data bank idea and 
suggestions in the Congress and the press 
that data banks mean "Big Brother" is watch- 
ing over you. 

There may be something to such notions 
in the case of data centers that contain dos- 
siers on particular individuals. But the Cen- 
sus Bureau is a storehouse of statistical or 

summary data files, not dossier files. Names 
of individual reporting units are not carried 
on the computer tapes used to produce sta- 
tistical summaries; and no information is re- 
leased which identifies an individual. Within 
these strict limitations of confidentiality, the 
bureau can make available a vast amount of 
information about the population, economy, 
and governments of the United States. Insti- 
tutions, organizations, and individuals with 
research and policy-making commitments in 
all sectors and fields-public and private, 
government, business, or academic-can look 
to the Census Bureau as a prime source of 
needed statistical information. 

Knowledge of what products and services 
are available from the Bureau of the Census 
and how to obtain access to specific products 
should be within the purview of every librar- 
ian, particularly every special librarian, whose 
clients seek information contained in the 
census data base. Clients look to their librar- 
ians to serve as a communication link to data 
sources and, in general, to save them time 
and trouble in locating needed information. 

Librarians who serve municipal govern- 
ments or organizations of urban planners 
should be able to communicate to their clients 
that population characteristics of census tracts 
(income, family structure, housing quality, 
unemployment) will be available in greater 
detail from the 1970 census and in a wider 
variety of formats-computer summary tapes, 



computer produced microfilm or microfiche 
copy, as well as the familiar printed reports. 
Librarians should also be aware of the possi- 
bility of relating census data and locally gen- 
erated data to build an urban information 
system. 

Librarians who serve business corporations 
should be able to point out to their clients the 
number of ways census data can be used to 
aid business operations: to identify areas 
with high proportions of persons likely to 
provide the best markets, to identify areas 
with the desired labor force characteristics 
for the location of plants, etc. 

Librarians who serve law firms may want 
to guide their clients to census data useful in 
preparing briefs for law suits or show them 
how to obtain special tabulations for this 
purpose. For example, a special tabulation 
of characteristics of Negro school children in 
Mississippi was used in a recent case regard- 
ing a Mississippi law denying free public 
education to children not living with their 
parents. 

Finally, librarians professionally concerned 
with the problems of managing information 
(cataloging, documenting, retrieving) may 
be interested in learning how the Census 
Bureau is approaching the problem of or- 
ganizing and documenting its data base to 
increase the utility of census data to clients 
outside the bureau. 

The bureau feels that librarians are a vital 
component in a communication network 
linking national information sources such as 
the census data base to the host of users and 
potential users around the nation. If librar- 
ians are acquainted with census products and 
services in depth, it should be easier for 
their clients to learn about and to obtain 
access to census data. This paper touches on 
the high points of census data access and use 
in relation to the 1970 Decennial Censuses 
of Population and Housing. 

The Biweau as an Information System 

First, a word about the bureau's role as an 
information source from an historical per- 
spective. The census has been a resource for 
information since 1790. Only comparatively 
recently, however, has the bureau devoted 
substantial attention to the question of how 
to develop an information system which 

meets all the needs of the variety of actual 
users of census data. After the 1960 De- 
cennial Censuses of Population and Housing, 
growing numbers of users confronted the 
bureau with demands for more data, for 
more data available in a wider variety of 
formats, and generally for a broader range 
of products and services available from the 
bureau. The nation's increasing awareness of 
social ills-the problems of the cities, of the 
schools, of transportation, of poverty-stimu- 
lated much of this demand for information 
and made it imperative for the bureau to re- 
define its role in terms of service to clients. 
The revolution in data processing techniques 
of the past two decades-the innovation and 
continual improvement of computer software 
and hardware capabilities-created the po- 
tential for the bureau to become a user- 
oriented information system. 

Several organizations recently established 
within the bureau are working on the prob- 
lems of expanding and improving bureau 
products and services, primarily in connection 
with population and housing census data. The 
New Haven Census Use Study is currently ex- 
ploiting the opportunity provided by the spe- 
cial test census conducted in that city in the 
spring of 1967 to carry out an intensive study 
of user needs for data tabulations and to 
experiment with a variety of techniques and 
formats for presenting and using census data. 
The Data Access and Use Laboratory of the 
bureau is working on applying the knowledge 
and experience gained from the 1960 census 
about data requirements of users to the 1970 
Censuses of Population and Housing. A 
number of developments and innovations 
are projected to improve the information 
system capabilities of the bureau after the 
1970 census. 

The 1970 Scheddes 

It might be in order to review briefly the 
content of the 1970 census. The form of the 
schedules has already been determined. This 
gives the bureau sufficient lead time to work 
out collection and processing procedures well 
in advance of Census Day in April 1970. In 
fact, the bureau is conducting test censuses 
in three areas of the country in 1968. These 
are billed as "dress rehearsals" to try out the 
actual procedures to be followed later. 



The schedule comprises 3 4  population 
items and 38 housing items. A small number 
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will be asked of everyone in the nation- 
that is, on a 100% basis. These questions in- 
clude age, sex, color and race, relationship to 
head of household, marital status, and a se- 
ries of questions about the housing unit. The 
bulk of the items will be asked of a sample 
of the population only (either a 250jo, a 
20%, or a 5% sample). Most of the ques- 
tions to be asked in 1970 are the same ones 
asked in 1960. A few 1960 items were 
dropped from the 1970 schedule, and a few 
items were added. * 

The Census Bureau devoted substantial 
time and attention to planning the content 
of the census schedules. The bureau invited 
suggestions from all quarters and held in- 
tensive discussions with many individuals, 
organizations, and federal agencies. The bu- 
reau went to the nation in a series of locally 
sponsored public meetings held in 2 3  cities. 
Many new items were proposed for inclusion, 
but only items considered to be of broad pub- 
lic utility and not too complex or personal 
were actually put on the schedule. The Social 
Security number, for instance, was dropped 
for considerations of personal privacy, de- 
spite its usefulness in matching census records 
with other data to produce new summaries. 
A question on religion was excluded because 
of objections based largely on the separation 
of church and state. In designing the census 
schedule, in short, the bureau aimed to strike 
a balance between satisfying the needs of 
users, particularly the federal government, 
for data to carry out program and research 
responsibilities, and the cost to the citizen 
and to the government of a too detailed and 
lengthy questionnaire. 

In fact, the 1970 census represents less of 
a burden on the private indivibual than many 
previous censuses. There are fewer popula- 
tion items on the 1970 schedule than in 
1940 for example. Nor does the 1970 sched- 
ule include any items similar to the questions 
in 1890 on whether the respondent was de- 

* The 1970 census schedule content is described 
in Data Access Description, "Items Contained in 
the 1970 Censuses of Population and Housing," 
CEP-1 (July 1968),  available from the Bureau of 
the Census, Washington, D. C .  20213. 

fective in mind, sight, hearing, or speech; a 
cripple, a prisoner, convict, homeless child 
or pauper. Nor does the 1970 census ask 
whether the respondent was a mulatto, quad- 
roon, or octoroon, another item from 1890. 

Essentially, bureau innovations in improv- 
ing services to clients center around making 
data available in greater detail and in a wider 
variety of formats rather than adding new 
subject content. Users have strongly urged 
the bureau to improve its services by provid- 
ing data in a number of formats. As in the 
past, the familiar printed volumes will re- 
main the chief means of presenting census 
results. The volume of publication will be 
increased somewhat beyond 1960 levels. Re- 
ports for census tracts and city blocks will 
contain more data than previously, for ex- 
ample. But with recent innovations in data 
processing technology, it is now possible to 
make data available on other media such as 
computer tape. 

The demand for data in other than the 
traditional printed form has increased tre- 
mendously over the past decade. Many people 
purchased Xerox or photocopies of tables 
printed out from the 1960 census summary 
t a~es .  and a fair number went so far as to 

I ' 

purchase the summary tapes themselves. The 
bureau accordingly is beginning to revise its 
definition of what constitutes "mblished 
data" to include data on tape, microfilm, 
microfiche, photocopies, etc., and to conceive 
of its product as a data delivery system which 
can provide tabulations in any of several 
waysto meet user needs. 

Users who have the necessary computer 
facilities will be able to purchase tapes con- 
taining data summaries down to the block 
level from the 1970 census. There are a num- 
ber of advantages to these tapes. Summary 
tapes, which contain no individual identifi- 
cation, are produced from the basic record 
tapes and are used to produce the printed re- 
ports. But the number of printed pages is 
limited bv cost and size considerations. The 
summary tapes contain much more data. 
Moreover, the tapes will generally be avail- 
able in advance of the printed volumes. A 
First Count Tape containing summaries of 
all the items asked on a 100% basis down 



to the level of groups of blocks will be avail- 
able by the end of 1970. 

There are a number of technical problems 
associated with using summary tapes such as 
documentation and compatibility between 
different kinds of computer languages and 
hardware. The Data Access and Use Labora- 
tory is now engaged in orientation activities 
to acquaint potential users of 1970 census 
summary tapes with possibilities and prob- 
lems of using the tapes well before the 
tapes are available. Local groups of tape 
users may request workshops or seminars on 
particular problems of tape use. The labora- 
tory is also exploring the possibilities of local 
groups setting up summary tape processing 
centers to provide tape copying, program- 
ming, and data manipulation services to 
others in their areas. The laboratory is not 
neglecting the library community in these 
efforts. A number of libraries with computer 
facilities are being approached to ascertain 
their interest in receiving 1970 census sum- 
mary tapes. 

tapes themselves are available. This micro- 
film copy can also be readily converted to 
eye readable copy and made available in this 
form. 

Finally, there are a number of users whose 
data needs cannot be met by any of the tabu- 
lations the bureau will make generally avail- 
able and who require special services of one 
kind or another. The bureau will have the 
capability, as in the past, to provide special 
tabulations at cost for users who desire par- 
ticular cross-classifications of items which are 
not part of the bureau's regular tabulation 
program. Since retabulation of confidential 
basic records is involved, bureau personnel 
will perform these tabulations, and the client 
will receive only the summarized output. 

The bureau will also be able to provide 
special tabulations for small geographic areas 
defined by the user such as school districts, 
shopping areas, or traffic zones. This is an 
important innovation. There has been sub- 
stantial demand for increased availability of 
data summaries for small user defined geo- 

Increasing awareness of the nation's social ills-the problems of the urban 
complex, of educational needs, of transportation and of poverty-has in- 
creased the demands for census information. Since 1790 the census has 
been a resource for information; but only in the last two decades has the 
bureau had the potential to become a user-oriented information system as a 
result of new data processing techniques. 

Tape t o  Film 

Not everyone is or need be a disciple of 
the computer. A large body of users may 
want more data than are contained in the 
printed volumes but cannot afford or do not 
want to have these data in machine readable 
format. These users should be excited about 
the bureau's experimentation with tape-to- 
microfilm developments. W e  will use new 
machines to read data on tape, organize the 
data into table format, and produce micro- 
film output. The bureau hopes to have micro- 
film copy of data summaries on tape avail- 
able at reasonable cost at the same time the 

graphic areas, particularly from users with 
information and program responsibilities in 
the nation's urban centers. The bureau will 
be able to meet this demand largely as a by- 
product of the mail-out/mail-back enumera- 
tion procedure to be employed in collecting 
data from the majority of the populace. 

Painless Emmeration 

To digress briefly about enumeration pro- 
cedures, the bureau first tried mail-out/mail- 
back procedures in 1960 with considerable 
success and plans to extend the use of this 
method substantially in 1970. Householders 



living in large metropolitan areas and some 
adjacent counties (roughly 60-65% of the 
total population) will receive questionnaires 
through the mail to be filled out and mailed 
back to the local census office. Enumerators 
will enter the picture only when follow-up 
is needed to obtain missing or incomplete 
questionnaires. 

To  employ the mail-out/mail-back pro- 
cedure, a list of all addresses in the city de- 
livery areas is required and is now being pre- 
pared on computer tape. Each address must 
be allocated to the pieces of geography 
(blocks, tracts, minor civil divisions, states, 
etc.) for which tabulations will be prepared. 
To  do this, a computerized address coding 
guide has been developed, which describes 
the address range for each blockface or side 
of a city block and hence enables an address 
to be coded to the appropriate blockface and 
simultaneously to all larger areas of which 
that blockface is a part. To  protect confi- 
dentiality, no data will be released for block- 
faces, but users by specifying and combining 
blockface codes can call for data summaries 
for any area of their choosing. 

Special  service^ 

There are a number of other special serv- 
ices which the bureau is contemplating. These 
include matching studies capability. This in- 
volves taking a client's list of individual 
records-hospital admissions records, for in- 
stance-matching these records by address 
and individual characteristics to basic census 
records, and summarizing the information 
contained on these people in the census. 

Another special service is public use sam- 
ples similar to the 1/1000 sample of the 
population provided after the 1960 census. 
This was a sample of individual records with 
all individual identification removed avail- 
able on tape or punch cards. Plans are in the 
works to produce a number of public use 
samples in 1970, not only a sample of the 
total population, but samples of Negroes, 
persons over 65, women in the labor force, 
etc. 

Whether some of the proposed innovations 
in the 1970 census data delivery system are 
actually brought to fruition depends on ap- 
propriation of funds which in turn may de- 
pend on sufficient indications of user demand. 

Special librarians may well want to 
consider whether they desire any of 
these products or services for their or- 
ganizations. We would appreciate 
comments from special librarians on 
the need they foresee for any and all 
of the products and services projected 
by the bureau. 

The Data Access and Use Laboratory is 
conducting a number of market probes, so to 
speak, of the demand for special tabulations, 
public use samples, etc. 

So far this paper has concentrated on the 
actual components of the data delivery sys- 
tem and the services the bureau hopes to of- 
fer after 1970. An equally important topic 
concerns communication with and education 
of the user in the availability of these prod- 
ucts and services. I t  does no good for the bu- 
reau to prepare public use samples, for in- 
stance, if potential clients are not aware of 
this service and are not educated in how to 
use it most effectively. Readers of this jour- 
nal are in a particularly strategic position to 
reach users and potential users of census data 
and to communicate to them new develop- 
ments and services. 

User Guides 

The Data Access and Use Laboratory is 
working on a number of guides and tools to 
the pcoducts of the 1970 census data delivery 
system. A user guide package is planned. 
The guide will sum up much of what has 
been discussed in this paper, briefly outlining 
the history of the 1970 census from schedule 
design through enumeration and processing 
to the final output. The guide will include 
several additional components : information 
about the questionnaires, a dictionary of cen- 
sus concepts, a number of subject and area 
indexes to tabulations and how they are 
available (in book form, on tape, microfilm, 
etc.), and a user needs profile form for 
those requiring special tabulations and serv- 
ices. These components are being developed 



to meet the needs of a broad spectrum of 
user groups. If there is demand, versions of 
the user guide package will be prepared tai- 
lored to the needs of particular occupational 
groups such as bankers, lawyers, manufactur- 
ers, educators, etc. 

Work on the dictionary of census concepts, 
or Census User Dictionary, is most advanced. 
The dictionary will bring together in one 
place definitions of all the geographic and 
subject terms and concepts used by the bu- 
reau in collecting and presenting data from 
the decennial censuses of population and 
housing. It is designed to meet a real need of 
facilitating accurate communication between 
the bureau and the user, between user and 
user, as well as within the bureau itself. 

A draft version of the Census User Dic- 
tionary includes a General Introduction; 
Part I. Geographic Areas; Part 11. Popula- 
tion Census Concepts; and Part 111. Housing 
Census Concepts. The draft version is avail- 
able from the Data Access and Use Labora- 
tory, Bureau of the Census, Washington, 
I). C. 20233. This version, in addition to 
basic definitions of subject concepts as tabu- 
lated. contains information about the sched- 
ule questions from which concepts derive, 
the universes to which concepts apply, addi- 
tional concept categories not tabulated but 
stored on basic record tapes at the bureau 
which may be available on a special tabula- 
tion basis. etc. However. information is not 
provided on more technical aspects of census 
processing which affect concept definitions, 
such as sample weighting, computer editing 
and allocation procedures. This information 
will be contained in a later supplemental 
listing of operational definitions for the 
1970 census; the supplemental listing will 
be prepared when details of processing pro- 
cedures for the 1970 census are worked out 
at the bureau. 

To enlarge briefly on the technical aspects 
of creating and maintaining the dictionary, 
the laboratory is using a typewriter, linked 
to a computer, controlled by the Administra- 
tive Terminal System Software of IBM to 
build and store the dictionary. ATS enables 
additions, deletions, and changes to be made 
as required, thus expediting the correction 
and updating process. 

Another tool for increasing access to avail- 
able census data is an information retrieval 

system which the Data Access and Use Lab- 
oratory is developing for the bureau's special 
projects-all those projects such as special 
tabulations, tape copying, or any other serv- 
ice for which the user pays the cost. The BZL- 
reau of the Census Catalog includes a section 
on unpublished special tabulations and data 
available from the bureau. The Catalog does 
not include all special projects, however, nor 
can it include more than a brief description 
of each, nor is it prepared on a cumulative 
basis. 

The information retrieval system which 
the laboratory is developing will collect de- 
tailed information about every completed 
special project performed by the bureau: the 
data summaries provided, the geographic 
areas included, information about the format 
of the output, and where the data are pres- 
ently located, etc. The laboratory is experi- 
menting with programming and software 
facilities within and without the bureau to 
develop the capability to retrieve information 
about past special projects fast enough to 
answer a user's question about existing un- 
published data. An example of a question 
such a system would handle is: "Have any 
projects generated data on educational at- 
tainment by occupation, income, and race for 
the city of Chicago?" Developing an infor- 
mation retrieval system of this kind will en- 
able bureau personnel to check incoming 
special requests against the file of completed 
projects to eliminate duplication of effort, 
obtain guidelines as to cost and procedures 
from past experience with similar projects, 
and, perhaps, to locate data of immediate 
value to the current user. The system will 
also be useful in evaluating the market for 
the bureau's special services and the facility 
in terms of cost and time with which the 
bureau has met user requests. 

These are some of the ways in which the 
bureau is moving to increase the usefulness 
of its vast collections of data as an informa- 
tion system and to communicate to users what 
they can obtain from the bureau's data base. 
The Data Access and Use Laboratory has two 
publications: (1) a Small-Area Data Activ- 
ities newsletter, and ( 2 )  a series of Datd 
Access Descriptions, which serve to keep in- 
terested users informed of developments in 
improving and expanding census data access 
and use. 



"Great economic and social forces 

flow with a tidal wave over communi- 

ties that are only half conscious of 

what is befalling them. Wise statesmen 

are those who foresee what time is  
thus bringing, and endeavor to shape 

institutions . . . in accordance with 

the change that is silently surrounding 
them." 

-John Viscount Morley 

Informcrtion Organized for Use 

Our basic premise is that there is a great 
and growing need for more information or- 
ganized in more useful ways about this na- 
tion. 

The Bureau of the Census is an important 
source of information to make communities 
and statesmen conscious of social change and 
able to guide rather than be overwhelmed by 
the events of the time. The bureau recognizes 
the need to improve the range and flexibility 
of its data products and services and hopes 
to make major advances in connection with 
the 1970 census. 

The bureau feels capable of improving its 
usefulness as an information system without 
sacrificing other important values and needs 
of the populace for privacy and anonymity. 
The bureau's record in the area of protecting 
individual confidentiality has been outstand- 

ing, and it is continually working to maintain 
and improve its high standards. 

The bureau welcomes comments and sug- 
gestions from special librarians on the bu- 
reau's plans for improving the products and 
services from the 1970 census data base. If 
these innovations prove successful, the next 
step will be to turn to the data bases pro- 
vided by the numerous additional censuses 
conducted by the bureau, the censuses of 
business, manufactures, governments, agri- 
culture, etc. What improvements in data ac- 
cess and use can be made in these areas? 
Working with users interested in these sub- 
jects and continuing to work with users in- 
terested in the population and housing cen- 
sus products, the bureau hopes to steadily 
increase its capability to serve as an informa- 
tion system of real utility in meeting the re- 
search and policy needs of the nation. 

Viscount Morley, John. Life of Richard Cob- 
den. I n  Bartlett, John. Familiar _Ot/ota- 
tions. 11th ed. Boston, Little, Brown and 
Company, 1946. p.641. 
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Breaking the Information Network Barrier 

Hester L. Dale 
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Barriers to information service are the 
human reluctance to search and the difficul- 
ties inherent in the use of descriptors across 
disciplines. Words are imperfect and limiting 
labels when used by experts. A computer 
program is described to encourage the user to 
match his needs with data available. T o  pro- 
vide information service with a "tacit dimen- 
sion" requires a total experience with the 
input to the network in terms of unique re- 
quirements of the user. The information 
flow pattern is described. 

S PECIAL LIBRARIES or information cen- 
ters have merged from the crisis of iden- 

tity of the recent past. Our public knows who 
we are and, in general, what we do-even 
though we cannot agree on a name. The 
term, library, is used in this paper to mean 
the reference collection and information 
service to mean the retrieval process. Recog- 
nition of both has been enhanced by the use 
of electronic machinery which has captured 
the fancy of people everywhere. W e  cannot 
allow dependence on this mystique to widen 
the barriers between the user and the stored 
information. 

One barrier to retrieval is reluctance to 
look for anything. Man-and woman- 
avoids the frustrations of a search whether it 
be for the correct accessory to add psyche- 
delic color to the blue serge suit, or an elu- 
sive bit of correlation data developed long 
ago and far away. 

Another barrier is in language interpreta- 
tion and the fact that words are imperfect 
and limiting labels for meaning even when 
used by experts (especially when used by 
experts from different disciplines). 

Figure 1 is a diagram of the processes in 
an information center. The input is the "li- 
brary," the organized collection. The output 
is the information service. Pertinent, con- 
sistent and efficient input is a basic require- 
ment of critical importance. Without mini- 
mizing that essential, we will assume that we 
have solved the problems of input and that 
no serious clogging obstructs the processing 
flow of materials. 

Figure 2 is a diagram of the input mate- 
rials and the processes which make them a 
reference collection. 

The Tacit Dimension 

To break the information flow barrier, the 
special librarian must see the total picture of 
the interaction and limitations of the input 
processes inherent to the collection in terms 
of the requirements of the person served. 



Figure 1. Information Center Processes 

M a t e r ~ o l  P r o c e s s ~ n g  Input / O u f p u t  l n f o r m a t ~ o n  C ~ t a t ~ o n  --- 

] ~ a t a l o ~ ~ n g l  t - I ~ e t r t e v o  l 1 
4 

S e a r c h /  C ~ r c u l a t  i o n  
L l s l  Tech.  Info .  C f r .  

S t a l e r n e n t  
R e q u e s t  

L A 
E v a l u a t ~ o n /  Q u e s t ~ o n  

C l r c u l a t l o n  l n f o r r n o t ~ o n  

The machine can aid us in getting this 
picture. We  have devised programs to lead 
the user-who likes to play at the computer 
-into helping us search for the meaning of 
his question by use of a program that matches 
our subject authoritv list with the content of 
our store of information, data bank. 

This action between the user and a data 
bank is a meaningful dialog which has a tacit 
dimension. I t  need not be at a machine and 
most often it is person to person. 

The Tdcit Dimension is described by Mi- 
chael Polanyi as a total experience, free of 
its separate details. He  says we know the use 
of an automobile in a different way than we 
can demonstrate by the physical- data in- 
volved, and this knowing is more meaning- 
ful than the most complete engineering study 
of the parts of the engine and combustion 
principles. He  calls this different knowing 
the tacit dimension. I recommend his book to 
you. 

Information flow has a tacit dimension. 
When you consider the input operation in its 
dynamic interaction, you know that it is dif- 
ferent from the sum of its separate parts; 
and if the parts are well chosen to enhance 
each other, it is much greater in value. 

I nnd Thou 

The special librarian serves a user (Figure 
1 ) .  W e  have assumed that our data bank 
(the input) contains pertinent information, 
indexed in definitive descriptors from a 
thesaurus familiar to our user. W e  approach 
the problem of interpretation of a question a 
user brings to the center with an awareness 
of the difficulties inherent in the encounter. 
The barrier here will be made up of the re- 
luctance of the user to expose his needs and 
to accept assistance, and his tendency to pro- 
tect his job advantage by squirreling away 
the very information he may need. But the 
greatest barrier will consist in the difficulty 
of establishing an I and a Thozl contact be- 
tween the server and the person served. Per- 
severance is recommended while reading 
Martin Buber's wonderful book, I and Thou. 

W e  are challenged as never before to meet 
our customer in the space that separates us, 
in true dialog as I and Thou. Then and only 
then, meaning will flow freely across this in- 
terpretation barrier. Only when we know 
what our user wants can we hope to supply it. 

The information transfer chain is shown 



lnformation Resources 
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Figure 2. Input Materials Processed into a 
Reference Collection 

in Figure 3 .  It serves as the search pattern in 
the Products Division's Technical Informa- 
tion Center. The librarian meets information 
flow barriers at four points in this chain. Sur- 
mounting these barriers will result in positive 
feedback to the input end of the service sys- 
tem. 

At the statement of the request, the first 
opportunity arises. Great precision in word 
definition is not the most valuable asset at 
this point, although agreement on a subject 
authority list is necessary. The tacit dimen- 
sion is important here. What the user really 
wants will be revealed in his total person, 
where he works, what kind of work he does, 
how well he knows the information center, 
and how much at ease he feels. His words 
wi!l be cues enhanced by these other factors. 
The successful reference encounter will be 
one in which all of these combine, supple- 
menting the verbal dialog, and the meaning- 
ful question in terms of the user's needs will 
have been posed. 

The second challenge is in the establishing 
of the search pattern. Here we interpret the 
user's needs into the language of the input 

R e q u e s t  Search 
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I. U r g e n c y  
2 Technlcol 

Lwei 
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processing. A thesaurus has been developed 
to fit the needs of our information center. I t  
is a network of narrower terms with precise 
interfaces in a hierarchy of broader terms to 
encompass our field of knowledge. It is open- 
ended to permit inclusions. The librarian 
phrases and rephrases the question in the 
processing language if the question was not 

Figure 3. lnformation Transfer Chain 

R e t r ~ e v e  
3 R e f e r e n c e s  D e l e r m r r e  
I  S a t i s t o c t c -  
a Not R e q u ~ r e d  
L 0 
I Relay Answer  

A s s l q n  Casts  



immediately solved from readily available 
sources. The user is asked to approve the 
phrasing by asking him if the statement is 
valid for his needs. 

The third challenge to good service comes 
when the librarian considers the needs of the 
user in terms of the input to the data bank 
to be searched. At this point a total experi- 
ence with the subject areas of input to the 
system and the rules governing abstractors, 
indexers, editors, and programmers is im- 
portant. All this must enter into our inter- 
pretation as an accumulation of experience, 
but we must approach the system with the 
ability to deepen our focus to the tacit dimen- 
sion to avoid a kaleidoscopic effect. W e  
search for meanings not words. This is im- 
portant. 

Next we decide on a manual search or a 
computer search. This decision is based on 
the urgency or comprehensiveness of the re- 
quired search as indicated in the interview. 
The bibliography is printed, and we deter- 
mine the user satisfaction which is our fourth 
opportunity to explore the tacit dimension 
and gain feedback to effective service. 

W e  live in the exciting space age. Perhaps 
the most exciting space we explore is inner 
space. As reference librarians we are privi- 
leged to spend much of our waking time in 
this exploration in our attempt to break the 
information transfer barriers. The key to 

success is in establishing a dialog between the 
user and the information in a tacit dimen- 
sion. 

Breaking the information network barrier 
will follow the same basic logic. As in- 
formation services become available in spe- 
cialized areas, we will want to make use of 
them. It is improbable that any one service 
will abstract and index all information. 
When we call for assistance with a question 
in separate fields of specialization, we must 
hurdle the information flow barriers. W e  
will be more effective if we recognize that 
we operate in the tacit dimension of informa- 
tion service. 

Buber, Martin. I und Thou.  N. Y., Scribner, 
1966. 2d ed. 

Polanyi, Michael. The  Tucit Dimension. 
N. Y., Doubleday, 1966. 
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The Design of Information Systems 

The Use of Systems Analysis 
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The systems engineering approach is a very 
powerful technique for analysis of an exist- 
in2 information system. It consists of an 
analysis of the total information system, its 
responsibilities, procedures and staff. Each 
part of this systems analysis is discussed. 
Evaluation criteria are selected to judge the 
overall value of an information system. One 
evaluation criterion, staff time, is selected to 
illustrate how it influences the design of the 
optimum system for books. Flowcharts and 
linear programming methods are described. 

When the existing system has been analyzed, 
it is possible to design the optimum informa- 
tion system which is organized in the most 
efficient way as well as making maximum 
use of its available resources: people, time, 
money, materials, equipment, information. 
The information systems manager prevents 
technical obsolescence of this optimum in- 
formation system by formulating a long 
range plan which he re-evaluates and re-ad- 
justs as the objectives, limitations and other 
environmental conditions change. 

T HE need to meet current demands and 
solve new problems has created a great 

amount of documented information. Our 
ability to transmit, store, retrieve, manipulate 
and display information and data systemati- 
cally will greatly influence our society and 
help initiate new areas of research. Informa- 
tion systems problems include effective or- 
ganization and utilization of available re- 
sources; the development of remote-access, 
time-shared, digital computer systems; the 
need for more extensive memory systems; 
the investigation of methods of storage and 

retrieval of information for a variety of us- 
ers and equipment; the use of on-line experi- 
mental data processing systems, to name but 
a few. 

In this discussion, emphasis is placed on 
solving the problem of effective organization 
and utilization of available resources in any 
library, information center or other type of 
information system. 

Who has not been faced with the problem 
of how to divide the total work to be done 
and to choose a method of doing it? You 
may be faced with the problem of not enough 



resources such as people, time, money, ma- 
terials and data. How can you use available 
resources effectively to reach the objectives of 
your information system? Systems analysis 
can be used to find solutions to such problems. 

W h a t  Is Systems Analysis? 

A system consists of many parts or sub- 
systems that operate independently and in 
combination to achieve a stated objective. 
Figure 1 is a schematic drawing of the tech- 
niques of systems engineering. It is the 
process of analyzing an existing system in 
order to design the optimum system. It may 
be found that the optimum system is, indeed, 
the existing system, or a modification to the 
existing system, or a completely different 
system. 

Systems analysis is that portion of the 
process which defines the subsystems as well 
as their relation to each other and to the 
total system. Systems analysis is the main 
topic of this paper. Once the system is ana- 
lyzed, it can be designed to be the optimum 
system. Criteria for the optimum design are 
as follows : 

1. The subsystems work together in pre- 
dictable, measurable terms. 

2. The objectives of the system are 
achieved within the limitations or con- 
straints imposed upon the system. 

System Characteristics 

Each system has a set of characteristics 
which differentiate it from any other system. 
Some typical characteristics of systems are: 

1. Systems are dynamic in various degrees. 
2. Each system has its own objectives. 
3. There are alternate ways of reaching a 

given objective in a given system. 
4. Each system has its own environment. 
5 .  The criteria used to judge the value 

differ for each system. 
6. Each system has its own limiting factors. 
7. The optimum design differs for each 

system. 

Analysis 

Systems 
Design 

Figure 1. Systems Engineering 

Figure 2. Systems Approach. The steps shown 
are the systems approach to the design of 
the optimum system. 

Some systems may not have all of these 
characteristics while other systems may have 
additional characteristics not mentioned here. 

Analysir of the  Total Information System 

Let us now examine the use of the systems 
approach to information systems. 

An information system consists of many 
parts or subsystems that operate independ- 
ently and in combination to achieve stated 
objectives. Thus, the first step in our analysis 
of the total information system is to state its 
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limitations or constraints which are imposed 
on the information system, such as, 

Performance, for example quality and/ 
or quantity of service; 
Operation, for example staff and costs 
of the total information system; and 
Design, for example types of equip- 
ment and the amount of space which 
can be used. 

Figure 3. information System Responsibilities 

Analysis of Information System 
Respomibilities 

R, - P ,  :PROCECURES EXAMPLES - 

R, = R,: Bookr 
Pi  = Orderjnq 
P2= Colaloglng LL p3.  Circuia!~on 

Figure 4. Information System Procedures 

objectives. In general terms, the objective of 
an information system is to provide informa- 
tion to the user when he needs it and in the 
form he needs it. But this is too general. W e  
must define the specific objectives of our in- 
formation system in terms of the following 
factors : 

1. Subjects to be covered, 
2. Users to be served, and 
3. Services to be provided. 

Furthermore, we must define the specific 

Having stated its objectives and constraints 
we are ready to look at the subsystems. These 
subsystems consist of the functions or re- 
sponsibilities of the information system. 
What are the specific. responsibilities and 
how do they relate to one another and to 
the whole information system? 

The number of responsibilities of the in- 
formation system can be denoted as & where 
i = 1, 2 . . . I. These responsibilities can 
be illustrated as shown in Figure 3 as R,, 
R" R3 and so on to R,. For example, R1 
could represent the responsibility of books, 
R, journals and R3 literature searches. 

Anulysis of Information System Procedures 

W e  are now ready for the analysis of com- 
ponents of each responsibility. Each respon- 
sibility consists of a number of procedures or 
activities which must be carried out. The 
number of procedures for a responsibility 
can be denoted as P j  where j = 1, 2 . . . 
J represents the number of procedures that 
constitute responsibility R,. Thus, in Figure 
4, for each responsibility R,, we have a set of 
procedures PI, P,, P3 . . . PJ. 

For example P, can represent ordering, P, 
cataloging, P3 circulation. If we are referring 
to R, books then PI can represent the order- 
ing of books, P, cataloging of books and P, 
the circulation of books. 

Now, not all procedures are required for 
each responsibility. Thus in Figure 4, Rp rep- 
resenting journals may have procedures PI 



Figure 5. Individual Staff Time Distribution 

Figure 6. Information System Time Distribu- 
tion 

journal ordering, and P3 journal circulation 
but not P, journal cataloging. Our next step 
in our information systems analysis is to 
make a time analysis. 

Information Staff Time Analysis 

Now that we know what is going on in 
the information system, we need to find out 
who is doing it, and how much time it takes. 
These data can be readily compiled by having 
each person on the staff keep records indi- 
cating the time spent on each procedure P, 
for each responsibility R( which we have 

already defined. Over a period of time, one 
obtains an average of the time expended. 

If we let S, where R = 1, 2 . . . K, repre- 
sent the number of information staff per- 
sons, we could obtain the individual staff 
time distribution chart for S, staff person 
shown in Figure 5. For example, staff person 
S1 spends 50% of his time on R1 books, 
30% on R,, 20% on R,. Furthermore, we 
can see that the 50% of SIJs time spent on 
books consists of 10% on PI book ordering, 
10% on P, book cataloging and 30% on P3 
book circulation. 

K 

If we add up all the staff time 2 S, 
& = I  

we obtain the total amount of time (100%) 
used to carry out the sum of all the tespon- 

I 

sibilities 2 R, of the information system. 
i = l  

An example of the total time distribution 
which might be obtained for an information 
system is shown in Figure 6. Here, we see 
that books, R, requires 20% of the total st& 
time and R, requires 25%. The remaining 
55% is expended on the rest of the responsi- 
bilities. 

We can also present this same informa- 
tion on time distribution in the more abstract 
form of a matrix shown in Figure 7. Here 
qj, represents the amount of time spent on 
procedure Pj of responsibility & by staff 
persons S,. Thus in our example the amount 
of time (10%) spent on procedure PI book 
ordering by staff S1 would be represented by 
all, = 10%. 

Evalnation Criteria 

After this initial analysis of the responsi- 
bilities, procedures and time allocation of the 
information system, we have a good basis for 
further detailed analysis to evaluate the over- 
all value of the system. 

The overall value of an information sys- 
tem may be measured in terms of the "the 
return on investment." In other words, do we 



have the best value or optimum information 
system for the amount of time required to 
produce it in view of its cost, its per- 
formance, availability, reliability, mainte- 
nance and flexibility? T o  determine whether 
we do, we can evaluate each responsibility 
in terms of the factors mentioned which also 
include system limitations and then evaluate 
the total system. Evaluation is crucial to the 
optimization of a system. As shown in Fig- 
ure 8, we can designate these factors as C, 
where 1 = 1, 2 . . . L represents the num- 
ber of criteria to be used to evaluate the in- 
formation system. 

A comprehensive systems analysis of each 
responsibility using all the evaluation cri- 
teria of interest will lead to a better utiliza- 
tion of the available resources. However, 
some evaluation criteria may be more im- 
portant than others at a particular time or for 
a particular responsibility. Thus, it is essen- 
tial to define and understand each evaluation 
criterion in relation to each other and to the 
information system as a whole. 

RELATIVE VALUES OF EVALUATION CRITERIA. 
Since not all of the evaluation criteria are of 
equal importance, one can assign different 
weight factors for each criterion. Thus for 
example in a particular information system, 
the criterion processing time for books can 
be assigned a weight factor of 10 if it is 
twice as important as the cost of the books 
which is assigned a weight factor of 5. But 
how do you know what weights to assign? 
Experience and knowledge of a particular in- 
formation system provide guidelines to as- 
signing and balancing these weights to ob- 
tain the optimum information system. 

BALANCING THE WEIGHT FACTORS OF EVAL- 
UATION CRITERIA. The person who knows the 
environment and operation of a particular 
information group is the best person to per- 
form the analysis of the overall value of the 
information system. This person knows 
which evaluation criteria are most critical. 

aijk=Amount of time spent on procedure Pj for 
responsibility Ri by Staff S,. 

EXAMPLE: 
a, , ,  =Amount of time (10%) spent on procedure PI 

111 I 

for responsibility R1 by Staff  SI 

Figure 7. Matrix for Information Staff Time 
Distribution 
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Time 
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OVERALL 
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Figure 8. Criteria for Information System 
Evaluation 

He proceeds to analyze the most critical cri- 
terion first and from his results he can de- 
cide which criterion should be evaluated next 
and which criterion is not relevant to the 
information system under consideration. As 
a result of balancing the weight factors and 
trade-off studies of the evaluation criterion, 
he can design the optimum information sys- 
tem for a particular group. Ultimately, the 
optimum system design is the best compro- 
mise of the evaluation criteria. However, the 
optimum information system for one group 
is not necessarily the same as for another 
group whose evaluation criteria may differ. 



Analysis of Staff T i m e  us an 
Evnlzlation Criterion 

Let us look at one evaluation criterion for 
one responsibility to see how it influences the 
design of the optimum system for that re- 
sponsibility. The evaluation criterion, staff 
time, is of critical importance to the infor- 
mation systems administrator and to his man- 
agement. I t  is essential to know whether the 
available staff time is being used efficiently. 
Answers are needed for questions such as the 
following : 

Is there too much work to be handled by 
the current staff? 
If there is too much work, what work is 
not being done ? 
How much more staff is needed to handle 
the current work ? 
If new responsibilities are being added, 
who will do the work? 
Is the work load well balanced among the 
members of the staff? 
Are the right people doing the right job ? 

These and other similar questions will often 
lead to the selection of staff time as the first 
critical evaluation criterion for detailed analy- 
sis. 

Let us examine the evaluation criterion, 
staff time, to see how it will influence our 
design of the optimum system for the re- 
sponsibility of books. Let us suppose that 
from the staff time responsibilities chart 
(Figure 7)  which we compiled, we see that 
20% of the total staff time is used for the 
book responsibility R,, that is, aljk = 20%. 
Let us further suppose that the library ad- 
ministrator considers 20% to be twice as 
much time as he thinks the books should take 
in relation to their "return on investment," 
that is, the extent to which the users consult 
books for their information. How does he 
go about reaching the objective he has set of 
10% reduction alj, = 10% of staff time for 
the book responsibility? He  could say, "let's 
buy half as many books." However, this 
would certainly decrease the overall value of 
information system to the users. Further- 

more, this would not necessarily decrease by 
one-half the amount of staff time spent on 
books. 

Simultaneously, the administrator should 
also select those responsibilities to which he 
feels the staff should devote more time when 
he reaches his objective of 10% reduction in 
time for R1. Those responsibilities selected 
would then be analyzed &bsequently. 

Let us return to our analysii of the amount 
of time spent on books, that is a,, = 20%. 
W e  must first list the amount of time re- 
quired for each procedure for books. For 
example, the amount of time for book order- 
ing a,,, could be 5 %  ; book cataloging 
a12, = 10% ; book circulation a13, = 5 % ; 
these add up to a total of a,?, = 2070. T o  
find out which of these amounts can be re- 
duced we must first know all the steps in- 
volved in each procedure. The best way to 
visualize what goes on is to draw detailed 
comprehensive flowcharts for each procedure. 

These detailed flowcharts can be compiled 
by a staff member. They can also be compiled 
by persons skilled in flowcharting-but not 
necessarily in library procedures. These per- 
sons are impartial to the number of steps 
and the amount of time required at each step. 
However, the accuracy and completeness of 
each flowchart should be checked, and modi- 
fied where necessary by all the persons who 
handle the res~onsibilitv to make sure there 
has been no discrepancy and misunderstand- 
ing of their responsibility. 

A portion of a flowchart for the procedure 
P1 ordering of books R1 is shown in Figure 
9 as an illustration. Detailed flowcharts 
should be made for all procedures P, re- 
lated to books R1. To those flowcharts can be 
added the amount of time expended on each 
step of the procedure. From a study of these 
detaiIed flowcharts one can determine repeti- 
tive operations such as when a book goes to 
one person for labelling, to another for book 
pocket and circulation card, and then back 
to the first person for circulation. If only 
one person ii assigned to do all of these pro- 
cedures in sequence, it will take less time 
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Figure 9. Portion of Flowchart for P, Ordering Procedure for R, Books 

than the combined time of the two persons. 
In addition, there will be no delay between 
processes and hence, the books also get 
processed faster. 

An additional problem which might be 
spotlighted in such flowcharts would be the 
creation of too many forms at various steps 
such as for ordering, for approval, for order- 
ing cards, for notification, for filing, etc. 
Some of these might be combined resulting 
in a considerable saving of time for those 
staff members involved. 

Frequently simplification and streamlining 
of existing procedures will result in consid- 
erable saving of time, frequently of the order 
of 5-10%. 

Further reduction in the staff time of the 
order of 3-5'37 may be made if the person 
assigned to the procedure is the best y.&fied 
on your staff for that job. (Are your cards 
typed by the best typist on your st& in terms 
df speed and accuracy or is this person as- 
signed to filing instead? Are you using pro- 
fessional staff instead of clerical staff for 
some steps ?) Considerable savings in time 
could be made if these procedures were ex- 
changed or traded-off, where feasible. 

Let us assume that by use of this type of 
analysis in our example, we are able to save 
5 % by streamlining existing procedures and 
3% by trading off procedures among the 
staff. Thus we are able to reduce aljn by 8% 
making it equal to 12%. Our initial ob- 
jective was aIj, = 10%. Now the adminis- 
trator has to decide whether he should accept 
12% or whether he should seek a new de- 
sign for the book responsibility which will 
have as its objective all, = 10%. In this par- 
ticular case, a gain of only 2% may not 
make it worthwhile to seek a new design. 
The administrator may accept aljk = 12% 
as the optimum system for the book responsi- 
bility using staff time as an evaluation cri- 
terion. 

Mathematicd Formulation of Systems 
Analysis Problems 

Another way of performing systems analy- 
sis is to state it in a mathematical form. We 
can state the problem as that of trying to 
find that set of procedures Pj so that the total 
time allocated to responsibilities Ri is a mini- 
mum. This problem can be formulated in 



matrix form and solved using linear pro- 
gramming techniques. 

If we let, 

R, = bi be the allocated time per responsi- 
bility, where i = 1, 2 . . . I 

Pj  = Xj be the number of possible or desir- 
able procedures, where j = 1, 2 . . . J 

aij = The amount of time required to carry 
out that portion of responsibility i 
which is performed by procedure j 

Cj = The amount of the weighted time cost 
expended by procedure J 

T = The total weighted time cost which is 
computed from: 

(Staff members) (Time/Staff member) (Weight Factor) 

a11 a12 . . - a11 
a21 a22 . . a21 

a11 a12 . . ~ I J  

I X J  

The system can also be written alternately 

which is more convenient and the meaning of 
the symbols is clear from the definition given 
above. 

The linear programming problem now is 
stated as follows: 

Find that set of procedures so that the total 
time allocated for the system (T)  is a mini- 
mum. 

In mathematical language this is: 

T + Cx+ min 

where Ax = b 

Standard linear programming techniques 
can be applied to obtain that set of proce- 
dures which is most efficient and effective. 
The effectiveness of the system is assured by 
the way the problem is formulated. 

Znf ormdtion System Design 

When the systems analysis is completed 
for the existing system or subsystem, one be- 
gins designing the optimum system. Systems 
design consists of the following steps (which 
are also shown in Figure 2) : 

1) Perform an analysis of each alternate 
system. This includes the analysis of 
the responsibilities, procedures, time, 
evaluation criteria and their relation to 
the total system. 

2)  Rank order the most promising alter- 
natives. List the advantages, disadvan- 
tages and the compromises among the 
evaluation criteria which would be re- 
quired for each alternative. 

3) Select the alternative which is the best 
compromise to provide the optimum 
information system. 

Now that we have designed the optimum 
information system we are ready to set per- 
formance standards and put the system into 
operation. 

Performance standards must be established 
so that we can measure how well the op- 
timum system is doing the function it was 
designed to do. These standards may include 
for example, the amount of time expended 
on each subsystem, the quantity of materials 
processed, the cost. W e  are now ready to im- 
plement the optimum system. 

Operntion of Optinznm Informntion System 

Now the real work begins ! One must con- 
vince other persons in the organization that 
this is the optimum system. First, manage- 
ment approval may be necessary when the 
optimum system includes requirements such 
as the expansion of staff, facilities or equip- 
ment ; the initiation of new services ; the dis- 
continuation of existing services; the use of 
facilities outside the information center. 

Next, user acceptance or approval may be 
necessary when new services are being added 
or old services discontinued. 








































































































