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| ABSTRACT o

The problem was to construct an sutomsted retrieval system for
_biographical reference works. This retrieval system, although limited-
in scope was to serve as é prototype of future retrieval systems and
to illustrate the capabilities and potentialities of computerized
reference retrieval systems. Over 170 biographical reference works
were indexed in terms of :hree categories; namely, (1) miscellaneous,
(2) occupation, and (3) time perind. These works were then storzd on
a computer disk; thus establishing e biographical data base. A computer
program was then written to match patron queries with:ihis data base.
Consistent with the indexing, the system retrieved appropriate reference

sources to blographical reference problems.
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CHAPIER I

THE FROBLEM
 To most librarians it is very evident there is a tremendous

volume and variety of reference soﬁrces available in today!s modern
fesearch libraries., Bibliographic control of these reference works
is difficult to maintain in a manner simple and understandable to
the novice library user. Because of this, patrons are constantly
confronted by the problem of which referénce book to search to £ind |
information about variou; reference problems, Hence, the patron
generally stumbles around on his own, or asks a. reference librarian,
The librarﬁ.an, in turn, attempts to recall, éither by memory, personal
notes, or reference books, which type of reference works are most
appropriate to the patron'g given problem, Sometimes, despite his
training and exz.:erience,' even the librarian is unsble to. suggést
accurately and speedily all the possible type of sources the patron
may search to find an acceptable answer, |

" The tremendous speed and memory capabilitiea of a computerized
retrieval system can render assistance in ,suggesti'ng various types of
tools the patron may want. Ideally, all the reference books (of
a given lilirary, for example) could be indexed and stored on a rapid

.acceas device so that a patron's question could then de fed into the
system, Quickly and accurately, the computer would print out all the

possible reference sources from which a patron could find an acceptabie
1

s
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answer. This project discussed such an automated systeme

Statement of the Problem.

Briefly siated, the problem was to construct an automated
retrieval system for biographical reference works. The paper was
partitioned into two different parts .' The first part of the paper, the
literature search, concerned itself with the following questions What
is invelved in implementing an avtomated reference system? 1In other
words, generally speaking, what problems occur in the implementation
of ény computerized reference system?

The second part of this paper concerned itself with the construction
of an automated reference search system based upon the elements studied
in the first part of the_paper. This system was not all things to &ll
people. On the. contrary, the system was extremely limited, both in
purpose and scope. The main purpose of the system was to illustrate
the capaﬁilities and potentialities of computerized reference search
systems, -The system's purpose was not to serve as a perfected retrieval
system ready to use at the patron level, although it certainly could,
but instead to serve as a prototype retrieval system that could be:

expanded and further refined for practical use at the reference desk.

Delimitation of the Problem

The system was limited in scope. The data base was only composed
of biographical reference works regarding persons who live within, or
vwho have lived within, the United States from Colonial times to the
present.. Furthermore, it only included works presently held by the
Harold B. lee lLibrary Ceneral Reference Depart:ﬁent and shelved on the
main (third) floor of that library. All other biographical works on

3
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other floors were not included, Although this retrieval system was

on-line® and fully automatic, the assistance of a qualified persen was
still necessary to formulate and enter the patront's search profile into
the system. However, it would be possible to augment the system with
commter=assisted instruction, thus enabling the system to function with
a minimum of supervisory assistance.

The study did not discuss computer programming techniques or file
organization to great length. Moreover, the study did not deal with
philosophical or theoretical concepts of referenc;a service, nor with
philosophical concepts of information theory, information science, or

computer-assisted instruction systems or techniques.



CHAPTER II

LITERATURE SEARCH

Attempts to automate library processes, which began seriously after
World War II, have focused mainly on technical services in&luding
-cataloging, acquisition, circulation control and serials. Little has
been done in the area of reference work to utilize the capabilities of
the computer. Although the reference librarian has seldom directly
benefited from automstion, he has benefited indirectly. For example,
in some libraries the holdings are on magnetic tape or in "machine
readable form" which makes it possible to produce both massive and
selected bibliographies on given subjects, "Xey word in context" as
well as "citation" indexes are computer produced and established to
provide bibliographical control more effectively for the reference
librarian, . | '

Except foz; the two studies discussed in this paper, there are very
few instances o.f functional automated systems which glve direct and
immediate help to reference queries.. There have been §ome attempts to
str'eamlix.xe bibliographié control of reference works using sard systems,
These include the well known "punched card," Upeeke-a=boo," Medge-notched,®
and "uniterm® systems.l Each of these attempts to act as a means by
which sources are categorized and subdivided on a card and then visually

101aire K, Schultz, MAutomation of Reference Work," Library
Trends 12 (January 196L4): L13-1k. '




5
examined by the libfarian to determine appropriate sources for a
particular neede Although they offer some help, they are not very
practical or efficient, nor do they use the speed and memory qualities
of a computer,

Two research projects, described in the literature, report
experimentation with automated reference search systems. These projects
were conducted in the last five years; one at the University of Chicago
and the other at the Mniversity of California at Berkeley. Both of

these projects attempted actually to automate & reference system,

Automation, in the context of these two experiments, means the indexing
of reference works.with desoriptors, the feeding of this information
onto a rapid access storage device, and the orgenizing of a data bank
for retrieval purposes. To daté, these have been the only two major
projects dealing with 'compn’cerized reference services. Much of the
rema‘inder of the literary search portion of this paper was devnted to
an examination of these two systems, giving a good idea of the state of
the art of automated referénce systems.. '

Examination of Weil's System

The first system examined was the one established by Miss Cherie

Be Well at the Graduate School of Library Science at the University

of Chicago in 1967. Miss Weil attempted to establish an automated
biographical reference sesrch system that would advise the patron which
types of Liographies would be most appropriate to check in terms of a

-given blographical reference question.

Weil assumed that biographical reference works (which are confined

‘to information about people) have something in common, She felt that

i1



6
most biographical works generally give the same type of information for
each person .1 This assumption further led her to assume that it was
possible to index biographies within a computer in such a way' as to
establish an automated retrieval system. Mechanical retrieval could be
achieved by matching the index terms assigned to the reference works
with the petron's request through an appropriate retrieval rule. Weil
folt that an advantage of such a system would be to free the libwrarian
so that he could engage in less mechanical and more scholarly taskse
Weil's system dealt with all types of bilographical reference works
from all types of occupations and nationalities. These biographie: were
indexed in terms of a unique classification scheme. She used nine
different index descriptors to describe each biqgraphical work. They ares
( 1; Living (Are the subjecte considered in the book living or dead?)
Nationality (Does the work inclvde only certain nationalities?)
(3) Occupation (Is the work limited to only certszin occupations?)
(L) Minority Groups (Is it limited to specifiec minority groups?)
(5; . Date (What time period does the work cover?)
Indexes (What separate indexes, if any, index the work?)
(7) Sex (Is the book limited to any one sex?)
(8; Specifics 1 (Other information that describes the work.;a
Specifics 2 (Other information that describes the work.
The following is an example of a biographical reference work that is
completely coded:
DICTPHTLBIO/ INDEX FIEID X, LIVING N X, OCCUP 2, SEX A, NAT PHILP

ASTAN X, SPEC 1DGDS§LBPLCLCMDGE I.Z, DATA 50's X, SPEC 2
PFLR MS PD Z, MIN Z+.°

Interpreted, the above entry means: Dictionary of Phillippine Biography;

Tonerte B. Weil, "Automatic Retrieval of Biographical Reference
Books," Journal of Librarv Automation 1 (December 1968)s 240

2

Ibido, Pe 2h10
3Ibido’ Pe 2,420
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a book limited to déad Filipinos and giving for each entry, the dates,
caraer, descendants, field, birthplace, long articles, class in college,
degrees, education, pictures, parents, publicstions, references, marital
status, and physical description. Each reference work was indexed in
terms of the nine divisions, since a fixed format wus used in the file
structure. This meant that a certain amount of space was allotted each
indéx category for each work indexed.

Weil indexed, in the above manner, many different biographical
reference works. The data were stcred on tape, disk oxr cards, which
would then be accessible by computer, thus establishing a sizeable
computer data bank of biographical reference works, This data bank was
then used to benefit both the librarian and the patron directly. For
exémple, if a patron wanted a biography of a Tutch ecomomist, that question
could be fed into the machine and those works whose index records mstched
the request would be retrieved. |

The reader may ask the oﬁestion: "How wes the machine able to
interpret the patron's request for a bicgraphy of a Dutch ecohomist?"
This request was coded in the same manner as the biographical reference
works were coded, so that the request for a Dutch economist would look
1like the followings

Questions SEX Z (or M), LIVING Y, NAT DUTCH, OCCUP ECON, MIN Z,
PATE 60's, SFEC 2 PL+,

' Tt w=s especially important that the patron's search profile be coded
using exactly the same descriptors wifh which the works were indexed.
Furthermore, the search. profile must be comstructed in the same order
in which the works were coded. This means, for example, that the

bid., p. 2L3e

i3



category WSEX" should always be first in the search profile, the
category “LIVING or DEAD" should always be seq‘ond, the category
"NATIOMALITY" whould follow third, and so forth, In other words, for
a match to occur 1_;he search profile must be in exactly the same order
as the works were indexed,

Ls can be seen from the .aﬁove search prefile, the machine is
programmed to compare the coded abbreviations of the patron's request
with the coded abbreviations _of the biopraphical reference works within
the data bank, The. computer simply prints out the results of the

match. This is basically how any automated reference system works.

Examination of Meredith!'s System

‘Following Weil's research in 1967 was another research project
started in 1970 by Mr., Joseph  Co Meredith at the Institute of Library
Research at ths University of California at Berkeley. Meredi:bh's
research was funded by the Office of Education, Mr, Meredith had a larger
staff, more funds, and was more sophisticated in establishing a larger
data bank, but implemented some of the same elements as Weil., The two
projects were similar in some respects, but in others, differed greatly.

Meredith's system initialily tepan a.s' an attempt to construct a
computer-assisted instruction system, not a reference search system.
However, in the process of the former, the latter developed. His
REFSEARCH system, like Weil's, retrieved reference sources, not direct
answers to the patron's question. As Meredith put it, %It retriéves sure

sources of information which are likely sources of specific mfomationa"l

1Joseph Ce Meredith, Reference Search System (REFSEARCH) Users!
Manual, (Berkeley: Institute of Library Research, University of
California, Berkeley, 1971), pe le

41
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His entire collection was divided into approximately sixteen different
major divisions. In turn, each division was then subdivided by five
different sets of subdivisions. Ultimately, the 1imitations of the
system's usefulness depended on the exactﬁess of the classification
scheme, Suffice it to say that Meredith established a means by which
he c¢onuld identify and describe his reference collection,

As mentioned above, Meredith's REFSEARCH system was much more
comprehensive and sophisticated than Well's, Meredith's staff spent
about ten and one~half man-months of labor before. the entire coding or
indexing of his 790 different reference works was completely finished.

Not only was Meredith's system more extensive, it differed from
Weil's in that the former assigned numerical codes to, each of his
descriptors. For example; in Mere_dith's system, the descriptor
"LOCATES" could be represented by the numerical cede 3L5, or f.he
descriptor WPROFER~NAMEDY cc;uld be represented by the ﬁumerical code
33} and so on., The reason i"or_ thié is that although the comp'ter can
handle and match series of letters, it is more efficient, speedy, and
economical when it deals with numbers, Furthermore, when alphabetical
symbols are used, then an MASSEMBLER" must be written ‘l;o trans];te the
characters to numbers. To communicate in numbers is less convenient to

the user, but more efficient for the computer, B

In Meredith's syétem, patron queries are submitted as a 'series
of numbers separated by commas. An example of this will help to clarify
how his system worked. Suppose a patron came to the reference desk with
the following question: #I've heard that Kurt Godel, the mathematiclan,
lives somewhere in the United States. Where can I find his home address?®

The librarian then studies the question, determines what kinds of

i3
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information are being dealt with and what kind of service is needed,
and then proceeds to express the question in terms of the aforesaid
descriptors. Hence, in terms of Meredith's descriptors, the patron's
question might look like the following:

Required: A work which LOCATES (3L5) REAL 5339) PROPER -NAMED

(33L) INDIVINUAL (335) LIVING (3L41) PERSONS 333)y Must cover

MATHEMATICINS (528) in the UNITED STATES (558),
The librarian would then type the following numbers into the computers
35, 339, 33L, 335, 3Ll, 528, 558, The computer compares the set of
numbers with the numbers within its data bank, makes a match, and then
prints out the works that matched, Except that Meredith's system used
coted mumbers to describe reference works, while Weil's used words to

describe reference works, the two systems employ the same basic elements

and procedures to implement the system.

Smmnag and Conclusions of I.itera;bure Search

The foregoing pages have a.,ttémpted to analyze and describe the
literature uhich describe what was involved in implementing a reference'
search system. The 'literature search has especially centered on two
research projects that explicitly dealt with the implementation elements -
‘involved in a reference search system. The first project was Cherie
Weil's and the second was Joseph Mereditht!s., Although the two projects
: uere' independent of each other, somé of the same elements and procedures
were followed to implement both systems. These two projects were the only
ones in the literature that have seriouslj attempted to automate

reference services, -

lJoseph C. Meredith, "Machine-Assisted Approach to General
Reference Materials," Journal of the American Society for Information
Science 22 (May-June 1971): 18%2.. ‘

45
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Although Weii and Meredith actually constructed a computerized
system that worked, ne:;.ther of them used it at the reference desk
level, so the library patron did not directly benefit from it. Both
systems were used as an experimental prototype from which future 'systems
could conceivably be built and used at the public service deske.

Both systems used a unique classification scheme to index the
reference works; however, neither Weil nor Meredith claimed these
schemes were fool proof. On the contrary, they both admitted the
system was no better than their application of the index terms to their
reference c¢ollections. .udeed, Meredith admitted that his descriptors
were not consistently applied throughout his collection. Meredith also
said that any classification scheme is to a certain extent artifiecial in
its attempts to identify and distinguish one rsference work from another.

Another criticism of Weil and Meredith was that initially neither
system was capable of ranking the reference sources, from which a i:atron
could find an answer to his quest.on, in order of importance. For
example, suppose a p_a.tron asked the questions “w;zo is Jesse Shera?"
The system might list two reference sources 'from which an ansuer céﬁld
be found, namely; Who's Who in America and International Who's Who.

As far as the patron is concerned, both sources equally possess the
same amount and kind of information on Shera, when in reality the |
former, Who's Who in America, would probably contain more information

on him, .
One of the remarka™le qualities of Meredith?!s and Weil's systems -

was the fact that they both harnessed the speed, memory, and efficiency
capabilities of the computere This machine can very quickly compare
any combination of terms, arrive at a "match," and then print out the '
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works that deal wi..th the combinations of topics desired. This is an
advantage over card catalog systems where only one topic at a time

can be dealt with efficiently. In terms of sf:eed. and accuracy,.
although never officially and unequivocally proven, the compu‘bei-'
certainly has the potential for supsriority over the human librarian,' _
since it never forgets any of the hundreds of details associated with
each of the hundreds of reference bookse.

Both Weil and Meredith followed a definite procedural pattern in
establishing theiz; systems, Certain sequential steps had to be
followed in order to make thei.f systems work. The most valuable aspect
of the litera.tuz"e search portion of this paper was m studying the |
procedural steps taken both by Weil and Meredith. These steps were
followed by the autior as he attempted to establish an automated -
reference search system, These steps were outlined in the methodology
statement within the paper. |

. The literature search chapter yielded some excellent, scholarly,
in-depth information on certain research projects conducted on the
subject of automated rstrieval systems. Th.e_se projects, although
imperfect, provided excellent information on the state of the art and on
the implementation of a computerized reference system, These projects
pointed the way into automation of public services, which is far behind
automation of teghnical services. The projects are admittedly
experimental, to a certain extent unrefined, and untried in terms of
actual patron use, but they have given the author a basic formulation
and understanding of computerized retrieval systems.

b2
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CHAPTER IIX *’

? BUILDING THE RETRIEVAL SYSTEM

: Methodology

~ An automated reference system was created by following basically
the same procedural steps as Weil and Meredith. These steps follows

(1) The system's "design" limitations were established. These-
limitations prevented the sysfem from "growing® too large because of
the nature of file organization, memory size, and the like, Basically
the exact types of works and how many of them 'are to be dealt with in
the system were decided during the preliminary stages. This was
import#nt since these initial boundaries limited the kinds of requests
which were acceptable to the system and determined the areas with which
the computer dealte The system contained only biographical reference
works that had informztion about persons who are liviflg or have lived
in the United States, including Alaska and Hawaii, from Colonial times
to the present in all areas of activity. The system was limited to
only those biographical works housed or shelved on the third (main)
floor Ceneral Reference area of the Harold B. lee Library. All other
biographical works on other floors were not included.

(2) After 't.he'basic limitations were set, the system's scope was
further limited by devisipg descrixitive surrogates for each biographical
reference source. The definite levei. of specificity and depth to which
the surrogates or descriptors would be applied was also established.

In other words, a unique descriptive classification scheme for :Lndex:l.ng

13
i9
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the works was preﬁared. This step was most important, since this
;:la.ssification scheme determined the extent to which the system was
able to retrieve sources ef;‘ectively. | The author indexed the '
biographical reference works in terms of (1) a miscellaneous category
set, which included sex, regional location within the United States,
religion, race, nationality within the United States, and age, (2) N
occupation categories and (3) time period categories. All works were
indexed in terms of these three areas.

(3) An authority list of the descriptors or index terms was
compiled for use in the classification scheme. This list provided
a means of standardization when indexing the works and also provided
the base into which all requests were converted.

(L) The works were indexed in terms of the claseification scheme
by using the descriptors or index terms to describe and identify the
works. Care was taken to applj accurately and consistently these terms
throughout the collection of workse

(5) The information was stored on computer disk. This data base
was developed by directly typing in the information through the computer
terminal. Information included all the bibliographic data in the works
themselves (such as title, call mumber and explan#tory notes) as well
as their respective descriptors. The information may be stored not only
on disk, but on any machine-readable medium such as cards, magnetic
tape, paper tape, drums, etc. Moreover, it is not mandatory that the
‘data be encoded by using only the terminal. For example, the data
could be keypunched onto cards and the cards then read into the computer.
ﬁe key point is that bibliographic information must be converted to

' machine-readable form.

f'~
fe
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(6) The sof"bwa.re was created, which instructed the computer how
to match the patron's question with its data bank of biographical
works. The author chose to write the prograni’ in COUBOL language under
the direction of Mr. Bruce Smith, Mr. Don Novak and Mr. lLarry Git;son,
all of whom are recent graduates of the computer science department '
at Brigham Young University. Although the COBOL language was used and is
very efficient in dealing with strings of characters, it is not the only
possible language that could have been used for this project.

(7) The pati'on's questions were expressed in terms of the unique
descriptor terminelogy. This enabled the computer, by using standardized
index terms, to match the patron’s question with its extensive data bank
of biographical information, The librarian must convert the patron's
natural language question to a logical descriptor language question by
using the list of index terms as developed in step thfee.

By carefully following the above methodology, the author established
an expeﬁmental computerized reference system that accurately retrieved .
sources of information. This system can be'used to explore potential.
improvements to user service at the reference desk.

The remainihg portion of this project applied each of the steps
listed in the methodology statement to the btuilding of the retrieval
system., Since #his project focused arcund building an automated
retrie'val system, and since the methodology specifically dealt with
that, the remainder of the project followed the methodology statement
as a sequential outline,

The author chose to deal with only United States biographical
reference works that were shelved in the general reference arda of .the

third floor of the library. Over 170 such titles, consisting of many
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more volumes, wére shelved in the general reference area, The author
chose to deal with biographical reference works for several reasons:
first, there was no exhaustive index that provided bibliographic access
to the thousands of names listed in the hundreds of works; secondly,
there were only a few reference tools, such as Winchell's Cuide to

Reference Works and Slocums' Biographical Dictionaries, | which categorized

biographies by occupation. These latter works provided a service similar
to the computerized retrieval system, btut the retrieval system had other
advantages; thirdly, biographical worké contain basically the same type
of information, are arzfanged in similar formats, can be indexed in terms
of a general classification scheme, and hence, lend themselves to this
sort of project.

Perhaps the most important step in this entire i:roj'ect was to
devise an extensive, unique classification scheme which was appropriate
to biographical reference works and which was both ganerai as well as
somewhat specific in nature. ‘nGensral® meant, very broad, widespread
categories such as "scientist" or "businessman." ®Somewhat specific®
did not mean explicitly precise, but refered to an intermediate level
of specificity, such as the terms "chemist" or "accountant." Explicit
precision, in the classification schems, was unnecessary, since most
biographical reference works only reached the intermediate level of
specificity. Therefore, unless stated otherwise, the word "specific®
did not refer to explicitly precise but only to an intermediate level
of epecificity. |

An explaration of the importance of an accurate classification
s’chéu was necessary. A document was indexed, being given the
descriptors » "evaluation,® "library schools," .and "curricﬁlum."
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The. implication waé the document dealt with the evaluation of library
school curriculum, but later the document was actually found to deal
with the evaluation of elementary school library programs. In this
case, the assifrned deseriptors did not accurately describe and identify
the subject of the document. A user would find it both disappointing
and annoying te retrieve such a document only to find it unrelated to
‘his desired t.opic.. Thus, any classification scheme must contain
descriptors which are precise in meaning and succinctly deseriptive,
These descriptors must also be applied with equal consistency over the
entire data base; as discussed later in this paper.

An analysis of the essential areas of information to be described
| in biographical reierence works was necessary before a classification
scheme cou1§ be devised accurately. The analysi- found essentially
three special areas which should be emphasized in biographical works
to describe them accurately. The three areas were: (1) Miscellaneous
categories, which includeq regional location within the United States,
sex, religion, race, nationality within the United States, and ages
(2) occupation categories, and (3) time period categories. These
three areas adequately 'and' yet simply described most biographical
reference works which contain information about people within the
United States both from Colonial times to the present and in all fields
of activity.

This scheme is cutlined on pares eighteen, nineteen and twenty of
this paper. Pages nineteen and twenty illustrate the various occupation
areas and their resbective symbols. There are eighteen areas which are
subdivided into other occupation areas. The large majority of
biographicel reference works can be properly and accurately indexed,



Deseriptor Classification Scheme

Fleld One~ Miscellaneous Categories

Chart noe 1
sEX
B MALE
C FEMALE
UNITED STATES
EAST (includes Middle Atlantic and Northeastern States)
F SQUTH (includes Southern and South Central States)
G “MIDWEST (includes Central and Midwestarn States)
H WEST (includes California‘and the Western States)
I NORTHWEST -(includes the States of Oregon and Washington)
J ALASKA .
K HAWAII '
RELIGION
M FORMON
N CATHOLIC
O  PROTESTANT
P  JUDAISM
Q OTHERS
RACE
S NEGRO ) : .
T INDIAN
U ORIENTAL
V OTHERS
- NATIONALITY
ERJ AW, EAN
Y SCANDINAVIAN
Z ASIAN
# AUSTRALIAN
1 ICLANDS
2 NORTH AMERICAN (includes Mexico, Scuth America and Canada)
AGE -

3 # to 18 years old
L 19 to 35 years old
5 36 to 110 years old

NQTE: The Classification Scheme. will accomodate growth of new subs
divisions, simply by adding new alpha-mimeric symbols, For example,
the religious category, "Buddhism" could be represented by the
symbol "Py", or the occupation category "Management", by the symbol,
"J1"e In this way the Classification Scheme can be further expanded
and subdivided if necessary, simply by inserting these symbols in the

appropriate position within the scheme,
’

18
<



Deécriptor Classification Scheme

Field Two - Occupation Categories

Chart no, 1L

+ ALL CCUPATIONS

A  ARTISTS
PAINTING
ENGRAVING
SCULPTURE

MUSIC

THEATRE
C MOTION PICTURES
C RADIO and TELEVISION
C ENTERTATNMENT

QQ www

D  ARCHITECTS

E ATHIETICS .
"E SFORTS AND. GAMES

F  AUTHORS
G  POBTS
.G NOVELISTS
G  PLAYWRIGHT .
G JOURNALISTS

H CHILDREN WRITERS

I  BUSINESSMEN

"d  PHILANTHROPISTS
BANKING AND FINANCE
IIDUSTRY

ACCOUNTING
STATISTICS
ECONOMICS
ADVERTISING
PUBLIC RELATIONS-

L EDUCATORS (includes all levels and all disciplines)
M LIBRARIANS _
N PROFESSORS (includes all disciplines)
O ELEMENTARY AND SECONDARY EDUCATORS -

RN e

P  ENGINEERING AND TECHNOLOGY

Q MATHEMATICS
Q COMPUTER SCIENCE AND DATA PROCESSING

L 4

R AVIATION
S ATOMIC SCIENCE
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Descriptor Classification Scheme

Field Two - Occupation Categories (con't)

EXPLORERS Chart no. 1
HUMANTTARIANS, (social and economic reformers)
EUMANITIES

ENGLISH ~ See EDUCATORS
HISTORY - 3ee EDUCATORS
LITERATIRE - See AUTHORS
( PHILOSOPHY - See Also EDUCATORS
W LINGUISTICS « See Also EDUCATORS

INVENTORS
LAY :
MILITARY
§ ARMY
T MAVY
2 AIR FORCE
MEDICINE
L  PHYSICIANS AND SURGEONS
L  NURSES
5 DENTISTS
PHYSICAT, AYD BIOTOGICAL SCIEMCES
7 ECOLOGY
7 BOTANY
7  AGRICULTURE
7 AGRONOMY
8 200LOGY
8 BIOLOGY
8 ANIMAL SCIENCE
9  CHEMISTRY
$ PHYSICS
$ GCEOLOGY
e« FOOD SCIENCE
SOCIAL AND BEHMAVIORAL SCIENCE
s SO0CIOLOGY ' -
$  POTLITICAL SCIENCE
t  3TATESMEN
) PRESIDENTS OF THE UNITED STATES
?  AKTHROPOLOGISTS - '
"  ARCHEOLOGISTS
$ GENEALOGIST3
4  GEOGRAPHY
=  PSYCHOLOGY

STUDENTS (includes secondary and higher education)
THEOLOGIANS
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as far as occupat:'i.on is concerned, by this set of occupations.

Pare eighteen illustrates a variety of index areas s including
sex, regional location within the United States, religion, race,
nationality within the United States and ape. As the author indexed
the 170 various works, he found it necessary to index them not only
in terms of occupation and time period, but in the areas uf regional
location, sex, religion, race, nationality and age as well, For example,
how does one accurately describe such biographical works as, Negro

Ministers, Who's Who of American Women, Who's Who of Polish america,
Who'!s Who of Scandinavian America, Who's Who in the Catholic Church or

Who's Who Among High School Students? If the index areas of occupation

are used along with time f:eridd, the above mentioned works could not
be accurately described, and hence, they could not be retriesved
properlye. In other words,these works need more than :)y.st.the two
index areas of occupation and time period to describe them accur;tely.
mé index areas, as illustrated on page eighteen supply ihis need.
Because of the limitations of the computer program, the areas
as outlined on page eighteen could not be ixitermixed within themselves,
althougﬁ they could be intermixed with the occupation areas as outlined
on pages nineteen and twenty. For example, the areas such as religion,
race and age cannot be mixed togéthsr- with scientisis; only religion
and scientists, or race and scientists, or age and scientists can be
mixed together to describe a reference work. This means that a work
entitled, Catholic Nemro Scientists can only be indexed as Negro=

scientists or Cathoilc-scigntists but not Catholic=Negro scientists,
The work can be indexed in such a way, however, that if a patron
searched for eithe Catholic-scientists or Negro-scientists he would

<7



retrieve the work Catholic-Neero Scientists, In other words, the

QST CORY BALIGE 22

“ ' work is indexed under both index tcrms, but not both at the same time,
This limitation is not seri:::us in terms of patron satisfaction, but
it does mean the user will, under some situations, have to pass fwice
over the data base to be assured of getting all the works possible.

A few other explanations need to be made concerning the descriptbrs
on pare eighteen. 'I'he heading SEX is used to describe such works as

Yho's Who of American Women, where the work deals with one sex

exalusively. The heading "NITED STATES was divided into regional areas.
The FAST, for example, denoted all states lying within the area designated
as the Middle Atlartic and Northeastern Sta* 'ss A regional index of

terms was needed to deseribe such works as Vho's Who in the East and

Yho's ¥ho in the West, Other works such as Who's Who in California

and Who's Vho in Oregon needed to be indexed with a regional location
descriptor. The latter two were indexed with the descriptor WEST, since
that is as specific as the index terms will allow. |

The heading RELIGION was subdivided into very general denominations,
since there are very few biographical reference works which are more
specific in format. This is also true for regional location biographical
works. There are not many states, for example, which publish their
own biographical works. In other words, there is no need to particu-
larize a classification scheme with numereus specific index terms
which are very rarely vsed. It is better to have what could be called
Tintermediste” index terms which lie between the very genersl ones
and the very specific cnes.

Another heaéing on pare eighteen is RACE. This heading was |
divicied into general, but specific=enough, sub-index terms. The heading
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NATIONALITY is siinilarl,v divided into areas of the world., A reference

work entitled, “ho's Who in Polish America s received the indesxr term

EUROFEAN, while the work entitled, “ho's “ho ‘Among Japanerse Americans,

was indexed by the term ASIAN and so on, The last heading on pare
twenty is A@. The "0 to 18" category is used to index a work such
as Yho's Who Among HWirgh School Students.,

There are eighteen major occupational categories, each one
subdivided into various areas. The ALL OCCUPATIONS category included
all the other sevénteen categories. The BUSINESSMEN category was
divided into eight subdivisions. The author has not tried to be all
inclusive with fegard' to these subdiv.fLsions, but has only attempted to
divide the main headings into "intermediate" subdivisions so that the
reader may know generally what occupational zategories come under which
headings. As mentioned earlier, there is no need to be very specific
since most biographical works tend to be gene}ral or "intez;xnediat'e" in
scope. .

The time period category was not outlined in the "Nescriptor
Classification Scheme" because no set time periods were used. If
work dealt with people living from 1901 to 1965, those years were used
to describe the work, If a work was published in 1936 but was retrospec-
tive and covered persons living from Colonial times up to 1936, then the
dates 1600 to 1936 would be used. 'Most works usually state what time
period they cover and in these cases it is very simple to affix a set
of beginning and ending dates. However, there are a considerable

number of works that do not plainly specify the time period covereds
A work entitled, Yho's Who in the Rockies, for example, was published

only once, in 1923, It was not retrospective; that is, it only dealt

N
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with persons living at the time it was published. Therefore, the
bteginning and ending dates 1923 to 1923 were _assimed to it.

To assign only one year to a biographical reference work séemed
too limitinz. For example, if a patron wanted a work on people in the
Rockies in 1922, then thn's Who in the Rockies would not be retrieved .

since the date 1922 does not match the date 1923, At first examination
this seems a distinct dlsadvantage to the user. If he does not want
the precise cdate underwhich the work is indexed, then there will not be
a match and the wr;rk will not be retrieved. Therefore, the computer
prosram was written so that the user may or may not include a date in
his search. This meant that a patron may use only the first two groups
of index areas (miscellaneous and occupation categories) in his search
expression without including the time period category.

It would certainly be possible, although it is not presently built
into the system, po alter the computer program so that the user could
include in his search profile the expression <1923, which means less
than or equal to 1923. This expression would ensurs that the user
could retrieve all the relevant works within the data base that were
equal to or less than the year 1923, However, sinee this option is
not possible within the present system, the user will have to be
satisfied with the "no date" seai'ch routine as ;xplained above, which
is almost as satisfactory as 'the "equal to or less than the date®
routine, More will be said iater on about retrieval rules and patron
search profiles.

On pages eighﬁeen, nineteen and twenty, there were certain symbols

. agsigned to each desériptqr. The s;ymbol A, for example, on page
eizhteen means SEX; the symbol S means NEGRO, and so forth. Both

<O
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the main headinrs 'as well as the sub=descriptors have symbols. The
bioeraphical reference works, within the data base, were indexed in temms
of these symbols.' The symbols on pace eip:hteén are used apain on pages
nineteen and twenty. This does not matter, since, to the computer, the
symbol S on pare eighteen (which means NRORO) is entirely differentiated
from the symbol S on page nineteen {which means ATOMIC SCIENTIST), |

To reiterate, assiFmed to every biographical reference work within
the data base are three fixed fields or categories; one field for
miscellaneous desériptors, as. found on page eighteen, another field for
occupation descriptors, as found on pages nineteen and twenty, and a
third field for'time period or dates. To the computer, each of these
fields is separate and distinct, and it does not matter if the same
symbols are vsed twice, as long as they are in different fields. It
would matter; however, if the symbol S, for example, were used twice
in the occupation categories. More was said regardiné th.ese fields in
the discussion of programming techniques and file organization.

The descriptors on pages eighteen, nineteen, and twenty not only
serve to illustrate the avthor's classificat;ion scheme but also serve
as an apthority list or subject héadings list, This is vital, since
the descriptors, as well as théi.r _symbpls » must be applied or assigned
with equal consistency ;nd accuracy over the entire biographicgl

reference collection. This is basic to all information retrieval

systems. Both the ERIC Thesaurus and the Library of Congress Subject

Yeadine Iist require the same constraintse

With the classification scheme established and refined somewhat,
the next step was to index all the biographical reference works in the
General Reference Department of the lee Iibrary. All of the 170 works

Ji
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were individually examined to determine their contents. They were then
indexed in terms of the three categories previously explained.

Appendix A is a partial list of some of ;t.he biograrhical reference
works in the data base. Before each of the titles appears a series of
symbols such as HDF or '/f. These symbols, as explained, were used to
signify the descriptors on pages eighteen, nineteen and twenty. In
Appendix A, all of the titles were indented evenly. There was a good
reason for this. There were, as mentioned, three categories in which all
works were indexeti. Rach of the three categories had a fixed field
format; that is, each catsgory was allotted so many spaces within the
fixed fieldse The first fixed fisld (miscellaneous) was allotted
five spaces from the left hand margin or the beginning of the record.

The second fixéd field (occupaticn) was allotted seven spaces and follbwed
directly after the first fixed field, The third fixed figld (time

period or dates) was allotbed eight spaces and immediately followed the
second fixed field. The following example will. help to clarify this

arrangement:

n N 17741971 BIOGRAPHICAL DIRECTORY OF THE AMERICAN
CONGRESS 177h=1971 Ref 923.2 UN332

The D s followed by four spaces, is the first fixed field and
comprises the miscellaneous catepory. Only one .of the five spaces

is filled with symbols, namely the D. The /' followea by five
spaces is the second fixed field and comprises the occupation category.
tnly two of the seven spaces are filled with symbols, namely the /

and the ', The 17741971 is the third fixed field and comprises the

time period category. All eight of the spaces allotted to this category
are filled and always will be filled, even if the éaxﬁe date appears
twice, such as 19231923, Since a fixed field format was used, it is



L »

gt GO ALABLE 27

unnecessary to ha\;e spaces between the dates, or for that matter
between the three fixed fields. The reference work,' as illustrated
atove ,.s.is indexed to mean:  a hiographicgl wo.rk containing biopravhies
of statesmon living within the Tmhited States between 177); and 1971.

Aftar the third fixed field (date caterory) there appears such
information as the title, the dates the work covers (repeated again),
the reference call number, and if useful, explanatory notations, There
are 95 spaces allotted from the date cate.nry to the end of the record
for such information. The notations (por) msan that the work contains
portraits of its biographees. ALL letters were capitalized in the data
base, including .c.utter letters, since most computer processing deals
exclusively with upper case letters.

The following example illustrates another important factor about

the way in which the works were indexeds

Lrg +12/#119551965 WHO'S WHO IN WORID JEWRY 1955-1965 R 922,96
V6258

In the first fixed field, the letters L and P appear, which signify .
the descriptors RELIGION AND JUDAISM. In the second f;.xed field, the
symbols +LZ/%#1 appear, which mean respectively, ALL OCCUPATIONS,
EDUCATORS, MILITARY SCIENCE, SOCIAL SCIENCE, STATESMEN, THEOLOGIAN,
and ARMY. The work was incexed by both the gene,rél and "speciflch
(meaning intermediately specific) descriptors, so that a patron would
be assured of retrieving the work whether his approach was general,
such as RELIGION, or a little more specific such as JUDAISM, Whenever
a work was indexed by a sub=-gategory such as JUJAISM, ARMY, and
STATESMEN it was also indexed by its more general heading RELIGION,
MILITARY SCIENCE, and SOCIAL SCIENTIST. Thus, the work was assured
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of being retrie\iea whether the patron searched .under general or rore
specific terms.
The double indexing also allows special Sibliographies to be
printed out both for specific as wsll as general areas. The abové

work, Who's “ho in World Jewry, could be retrieved by inputing the

folloving combinations of svmbols:

T+ or LL or 1Z or L/ .or L' or i# or Ll or P+ or FL or PZ .
or P/ or P' or P# or Pl.

The fact that each work was indexed under not Jjust one' descriptor from
each field, but rather, under'many descriptors from each fixed field,
makes the system highly practiczl.

The author himself indexed the entire collection of 170 works.
Each work was indexed as specifically as possible, but whenever a
work was indexed by specific categories it was also indexed by its
more general headirg. .

Now that the works were ipdexed and checked for accuracy and
consistency, the information was stored onto disk throvgh the computer
terminal. TFach of the descriptor symbols as well as the bibliographic
information was individually typed into the data file designated as
"Books.fil."® Corrections were made using the TECO (text editor
correction) routine., It was important to maintain the exact format,
as described earlier, as the works were .inputed. It 't.ook the author
about seventeen hours to input the data, make corrections, and establish
the data base. This data base was partially reproduced as Appendix A
of this paper,

The computer program was the last remaining essential to the

_ projéct. It was written under the direction of Mr. Bruce Smith, Mr. Don

34
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Novax, and Mr, Larry Nibson, all of whom are computer science graduates.
or stuéents. The program's meanihz, ‘limitations and capahilities were
fully explained in Appendix B, In essence, the program .'mstructs_ the
compuvter how to match the patron's profile with the index terms assigned
to the biographical reference works., The program was written using
the COBOL lanmuage, which was especially able to deal with long strings
nf characters, as opposed to'mun‘ners on the other hande
This prooram was quite hompiex since the nature of the task was
complex, The mac};ine mist be told in precise detail every step of the
search rortine, It will not do. anything it has not been instructed to
do. However, tl';e commter has tremendous memory, speed, ind agcuracy
capabilities., It was able to compare the sgarch-key with ﬁéach of the
170 works and make a match within milliseconds. The user, sitting at the
terminal, usually spends only seconds before the computer responds and
displays works retrieved. '
Another item of importance was the search=key; which is composed

of symbols that are typed into the computer just before the execution
of the program. It represents the patron's. question in terms of the
unique descriptor classification scheme, It was essential for the user
to convert his informa’gion need into a set of terms vhich may be used
as a search~key. This was done Ey using the degcriptors listed on pages
eighteen, nineteen and twenty. The following have been converted to
symbolic languapge search-keyss

I would like a biography of Hank Aaron, could you help me find one?

This was c-nverted to, SE1974 (Negro Athletics in 197Y)

or TE197L (V. S. Athletics in 197L)

Oor DE (U. S. Athletics)

T would like a biography of Eugene 0'Neill, the famous playwright.
This was converted to, DG1955 (U.S. Playwright in 1955)
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It was also converted to DF1955 (U.S. Author in 1955)
Or DF (U.S. Author)

N
@V
© .

I would like a biogrsphy of James Chipman, a field Zoologist, who

also teaches at the University of Yowa. .

This was converted to, D8197L (U.S. Zoolog'sts in 197L)

Or D6197 (UuS. Physical or Biological Scientist in 197L)

Cr DN197) gU. S+ Professor in 197L)

Or (8197h (Midwestern Zoolopists in 197h)

Or G6197L (Midwestern Physical or Biological Scientist in 197L)

In each of the above examples, the user went from the specific to
the more general search~key to ensure retrieval of all works that are
relevant to the question. The user may or may not search with a date,
vwhich 3lso facilitates retrieval of all possible works, Since a match
must occur on only two categories, namely miscellaneocus and occupation,
and not the third category of time period, very few works are not
rotrieved that are relevant to the patron's question. However the user
must determine in what categories the patron's biographee falls. Hank
Aaron, for example, is a famous Negro baseball player; however, not all
biographees are as well known, Sdmetimes, the librarian mist question
the patron about which miscellaneous, occupational and time period |
categories fit the Siographee.

It was important to convert the question into the proper symbols,
since the works themselves were indexed in terms of those symbols, The
whole retrieval system was based on the matching.of the search-key

- gymbols with the symhols that indexed the biographical reference works
within the data bhase. Moreover, for a "matech" to have occured, anci for
works to be retrieved, all elements must be matchede This meant that if
the search~key appeared as, DE197L (U.S. Athlotics in 197L), all thres
elcments imst be matched before any work can be retrieved. In other

words, the D and E and 197} must all be matched. This is similar to




31
the “anding" of words together in other yetrieval systems.

Appendix C illustrated several searches actually made within the
system and demonstratad its versatility.' These searches, in Appendix C
illustrate different combinations of descriptors which yield different
results. %hen the date is left out of the search-key, the number of
reference works retrieved increases. Several subject bibliographies
produced by the system apoeared near the end of Appendix C, This in
itself provides a valusble service to students and teschers alike, For
more information on the search-=key, the details of the computer program,
as well as the ability of the vaser to search both with or without a
date, Appendix B was writtens | |



CHAPTER IV

SUMMARY AND CONCLUSIONS

The problem, briefly restated was to construct an automated
retrieval system for biographical reference workse. This retrieval system,
although limited in scope, was to serve as a prototype of future retrieval
systems and to illustrate the capabilities and potentialities of
computerized reference retrieval systems.

Such a prototype system was indeed successfully designed and
implemented. The system was based on the same methodology used by Weil
and Meredith in their systems, thereby giving credence to the statement
that indeed there are some uaiversal or at least general principles and
procedures to follow in huilding an automated system. Howéver, it vas
apparent, during the course of the project; that much research ami
further study needed to be 'undert.a.ken in the area of reference automatiﬁn
before such a system can be ideally used at the patron service desk.

The main advantages of computerized systems over the conventional system
are the following:

(1) The memory, speed, and accuracy capabilities of the computer
can be utilized to their full extent.

(2) With the availability of leasing computer time from service
bureaus and with access to time sharing comr;uter s&stems, the usage of
heretofore expensive equipment is now beconﬂ.;zg cost affect:h;e.

(3) It is very easy, with the capabilities of the compﬁter, to

combine varicus descriptors which are both general and spécific, whereas
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ﬁ‘ the conventional reference works, such ag Winchell and Slocum, can only .
index bingraphical works under one descriptor at a time. The compuier
is easily able to combine any number of terms and, search for a gn#tch.

(4) Special bibliographies on various wubjlects are easily
produced with great speed and accuracy using the computer. This in itself
is valuable to teachers as well as students.

(5) Since reference works are already on disk in machine-readable
form, for the purpose of reference retrieval, it is also possible to use
the data base to help select new materials. The librarian, with the aid
of the computer, can readily spot deficiencies within the present
collection,

(6) The ultimate and most important usefulness of reference
automated retrieval systems is toc the patron. Hopefuily, in the noct=
too-distant future, entire reference collections can be in machinew
readable form. Only time and more research stand in the way of transform
ing the world of reference work aﬁd libraries into more efficlent,
speedy, and even economical data and information retrieval systems.-

With the foregoing elaboration of the a.évantages of retrieval
systems, it is appropriate to enumerate also the disadvantages, limitations,
and problems associated with developing such systems:

(1) Any automated reference retrieval system, no matter how complex

" and elaborate the hardwaz;e and even the software , is only as good as the
classification scheme that is used to index the works. The proble:ﬁs
associated with "surrogates" and their reépective ambiguity applies here.
The whole notion of what is relevant and what is necessary to represent
through surrogates appears as an ever puzzling problem. What one person,

such as the indexer of reference works, may think is relevant, may be

RiC 39




34
completely different from what the patron believes is relevant, In
other words, the computer and the software can only judge the relevance
of a reference work based uéon the index classification scheme, which
may itself be relevant to one persc. but inaccurate and irrelevant to.
another,

" (2) Associated with the first disadvantage, is the problem of |
applying the index classification scheme to the collection of reference
works. Even indexing the collection by one person, as was the case with
this project, does not ensure that the descriptors have been applied

consistently. On the contrary, even when one person indexes the works,

‘much variation occurs.

(3) The calents of an "intermediary" (be it a professional
reference librarian, or a trained iibra:w assistant) are necessary to
question the patron, determine his needs, formilate a search-key profile,
and input it into the computer.

(L) Although the system was only intended to be a prototype of
future rétrieval systems, muich can be leafned through user studies. At |
present, no automate.d retrieval system, including the author's, has
been very extensively used at the reference des!r level. Ceri:ainly, this
is a major milestone to be accomﬁlished in the futurc.

(5) At present, the author's system was structured s, that the

- matching routine was accomplished using a sequential search, This means

that the computer has to compare the search-key with all of the woz;ks

in the data base one at 3 time, starting from the beginning and going to
the end of the file. More experimentation is needed to determine the
optimum file organization for inereasingly laz;ger and larger data bases,
since saquent:ia.l searching routines can be both inefficient and expensive

)
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when dealing with large data basese .

(6) As mentioned eurlier in this péper, Weil's, Meredith's and the
authorts systems, were' not able to rank the reference sources in ordexr
of importance. Ideally, those works most likely to give the patron a
correct answer would appear first, while less likely sources would appear
later.

(7) For automated systems to become completely realistic, they
must be able to deal with more sophisticated, philosophical aquestions and
not only simple, data retrieval, type questions.

It is recommended that additional research projects be devoted to
experimentation with reference retrieval systems, and especially to the
building of classification schemes, which ultimately limit the capabilities
and are the basis of any retrieval system. If constaint research is
applied, the problems and loop holes of automated reference retrieval
systems can be overcome. Eventually such systems will provide a realistic
answer to libraries' rapidly expanding problem of both bibliographic

control as well as accessibility of information.

1 3
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APPENDIX A
BICGRAFHICAL RETERENCE WORK DATA BASE

This documant was processed for the ERIC Document Reproduction Service

by the ERIC Clearinghouss at Stanfurd. We are aware that some pagss probablv
»will not be readable in microfiche or in Hardcopy form. However, this is the' Qest

available copy, and we feel that the document should not be withheld from 9;

interested readers on the basis of these unreadable pages alone. &
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APFENDIX B
COMFUTER PROCRAM =~ WLOOKUPW
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L1
The real core of the program is confained in lines 350 through

800. Lines prior to 350 serve to establish variables and set formats.

For example, the data base "books.fil" is established, as are the word

and letter variables, "end-word," "“search-key," Wfound~-it," '"place-key,"
"occupation=key, ! "date," nI," and "J," The program allows the

"place fisld" (aforementioned as miscellaneocus field) to occupy five
spaces, the "occupation field" to occupy seven spaces, and the "date fieldt
to occupy eight spaces, (fogr spaces for the beginning date and four

spaces for the ending date)s, The program also allows the title and
miscellansous information to occupy 95 spaces.

The program is writien so that the computer prints or displays on
the screen certain phrases that are hélpi‘ul to the execution of the
program. For example, the computer displays, "Type m search~-key in the
following format, Where P=Place, O=Occupation, DDDD=Year." This helps

‘the user to know in what order he is to type in his search profile.

Lines 370 through 780 are cozﬁposed of a series of simple loops which
compare each symbol .in the patron profile or search-key witﬁ each symbol
in thé data base. For example, suppose the.fcllowing search-key were .
typed into the computer for a searchs

M+1900
(Incidentally, this means a biography of a Mormon of amy occupation who

* 1lived in 1900.) Only two Symbols and one year can be submitted for search .

at one time., The user could Inot s for example, type in M+L1900, but he
could make as many repeated searches, one Ia.fter the other, as he desired,
using both. "specific" as well as general symbols. The computer will take
the first symbol of the search-key, which in this case is the letter M,
and compare that letter with all of the symbols located in the first five

37
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spaces of the miscellaneous fixed field ef each of the 170 works. The
computer will determine if the letter M matches with any other M. If .
there is a match, those works are tagred and set asidee |

The machine then takes the next symbol of the search-key, which in
this case is + and compares that symbol with the seven symbols or spaces
in the occupaticxi fixed field, which immediately follows the five spaces
of the miscellaneous field, However, the computer will only attempt to
match the + with those works that were matched with the M. In this way,
the 170 works are narrowed down each time a match is made with each
symbols TIf there is a match with the symbol +, the computer then tags
or identifies those works and sets them aside.

The date within the search-key is taken next. In this case the date
is 1900, The computer attempts to match this date with those works that
have been set aside and have matched both with the M and the +. The
machine takes the two dates, within the date field, ‘and simply says,

"Ts the searchekey date (which is 1900) more than the beginning date and
‘less than the ending date?® If so, then a match has taken places

Those works that have 2 match on all three fields, are tagged and set
aside in a variable called "title-table,” The program then instructs |
the commuter to print out "title-table," which is a list of those works,
taken from the 170 works, that matched on all thr;ae areas of the search-

'key. Any other work that matched on two areas or less is not retrieved.

It was mentioned earlier that one apnarent_ disadvantage of the
ihdexing vas that a substantial amount of works were indexed in terms of
only oneAyear, such as 1923 to 1923. If the patron does not type in the
precise date within his search-key then a match will not occur. Thus,
many works could not be retrieved simply because the year within the

ERIC 48




L3

sdarch~key did not happen to match the yaars indexed ia the reference
works. This is certainly a disadvantage; however, the program is written
so that a user may or may not make a search with a dates At the beginning
of the program the computer is instructed to type out, "search for date?"
If the user types in Y, then a date rmst be entered in the search-key;
however, if the user types in N, then a date mst not be entered in the
search~key. This is a significant advantare in the retrieval ruls,

Tnitially, a user should type in a date. Moreover, he should also be
as specific as possible within the classification scheme and the descriptors.
Tf there is a "no match," or if there are only a few matches, then the
user should make another run and should be more general in his search=-
key, and if desired, may search without a date. This .will inecreass the
number of titles retrieved. Even though more titles are retriesved without
a date, it is easy for the user to separate the relevant from the
irrelevant since the dates the work covers are displayed with the titlee

The following example will help to illustrate what happens when
the user searches specifically, then, more generally, and finally without
a date, The search-key DL1900 was typed into the compuier, which means
a biography of a United States physican living in 1900. No references
were found with that search=key so it was changed and resubmitted as
L1920, Still no mztch occured so the user onﬁ.t'ﬁ"ed the date altogether,
'and entered D, The following works were retrieved using that searche
keys |

Biorravhical Directory of Para-psychologists,

Who'es Who in Hedicine,
Biopravhical Dicﬁonagy of Eminent American Physicians.

Still desiring more works, the user altered his search-key to D3,which
means a biography of United States men of medicine, This made the searche
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key even more general. The following works were retrieved using the

more general search-keys

Biosranhical Directory of Para-gs&hologists.

TheTs *ho in ledicim

Riorravhical Dictionary of Eminent American Physicians,
Ontetandine Younr Women of America (includes Nurses)
tho's Important in ledicine

American ledical Biosraphy

Biosraphies in the New York Academy of Medieine

The ability of the user to be both specific and general, as well as
to search both with or without a date, is extremely valuable,

A final aspect of the program needs explanation., How will the
user know if there is no match on the search-key? The program instructs
the machine to print out the phrase, "Unable to locate any references
with that keys; if you desire anofher search, type "MCRE," otherwlse
type "END." If the patron types "END" the program will not run again;
however, if he types "MNOKRE," the program will_ repeat itself, This
allows the patron to execute, very quickly and as many times as desired,
the search routine, Dependiné upon the complexity of the search, the
user usually will only spend a matter of seconds on the terminal to '

arrive at a satisfactory answere
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APFENDIX C
SEARCH EXAMPLES




Chart NOe 2
Search Examples

Search-keys
D91970 (U. S. Chemist in 1970)
Works Retrievedse

American Men of Science 1906-1971 R 925 Am35 (Social, Behavioral,
Physical and Biological Sciences)

Search=kay:
D9 (Ue S. Chemist)
Works Retrieveds

American Men of Science 1906-1971 R 924 Am35 (Social, Behavioral,
Physical, and Biological Sciences)

" Chemical Who!s Who 1928-1955 R 925,44 CL2

Search-keys
D61970 (U. 3. Physical and Biological Scientists in 1970)

Works Retrieveds

American Men of Science 1906-1971 R 925 Am35 (Social, Behavioral, -
Pnysical and Biological Sciences)

Dictionary of Scientific Biography 1500~1970 R 925 D361
American Entomologists 1750-1971 R 925,9 M296a (por)
Leaders of American Conservation 1900-1971 R 926,349 05541

Search~keys _
X+1965 (European-Americans of all occupations in 1965)
Works Retrieveds
Ttalian American Who's Who 1935-1967 R 920,073 Itl
Who!s Who in.PAIiéh.America 1850-1970 R 920,073 wb2

t

9



" Chart no. 2

Search Examples

Search-keysz '
3- (U. S. Students O to 18 yesrs old)
Works Retrieveds

Merits Who'!s Who Arﬁog American Hich School Students 1966-1967
®

Search-keys

C+1966 (U. S. Women of all occupations in 1966)
Works Retrieved: ‘ |
Who's Who of American Women 1956-197L R 920,07 W62w

Qutstanding Young Women of America 1966-1973 R 920,7062 Oub

Search-key:
M+1898 (Mormons of all occupations in 1898)
Works Retrieveds '

Portrait, Genealogical and Biographical Record of the State
of Utah 1890«1902 R 920,0732 N2lp

1DS Biogra.phﬁ.cal Encyclopedia 1830-1930 R M270 JL51b (por)
Pioneers and Prominent Men of Utah 1847-1910 R M270 BlS1b

Search-keys
DF1970 (U. S. Authors in 1970) -
‘Works Retrieveds

International Celebrity Register 1900-1973 R 920,073 In8
Junior Book of Authors 1900-1972 R 929,08 kK963 (por)

" Authors and Writers Who's Who of English Speaking World
193L-1971 R 920.2 Au9l e SR
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Chart no, 2

Search Examples
Search-key:
DF ( U. S. Authors)
Works Retrieveds
International Celebrity Repister 1900-1973 R 9206073 In8
A Biopraphical Companion to the Aprts 1700-1965 R 927 At63

Dictionary of American Authors 1700-1905 R 928 Adl9
The American Literary Yearbook 1850-1919 R 928 Am35

The Biogravhical Dictionary of Contempory Poets 1850-1938
R 928 Bh2

American Authors 1600-1900 R 928 K96am

Authors of Bocks for Young People 1850-1967 R 928 W215a
Who's Who Among North American Authors 19211939 R 928 Wb2n

Allibones Dictionary of Authors 1600-1891 R 928,08 A158

Contemporary Authors 1900-1962 R 928,08 0767

Junior Book of Authors 1900-1972 R 929,08 K96t (por)

20th Century Writing 1900-1969 R 928,08 R39Lt

Authors and Writers Who!s Who o“ the English Soeak g World
193L-1971 R 928.2 Aw6l aee

o
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Chart no. 2
Search Examples.

Search-keys .
H+ (Western United States persons of all occupations)

Works Retrieved:

National Register of Prominent Americans and Internationa.;l.‘_
Notables 1970-1571 R 920,075 N81l

Personalities of the West and Midwest 1962-1972 R 920,079 PL32
who's Who_in the West 1949-1973 R 920,078 Wé2w
Who's Who in the Rockies 1926-1933 R 920,0783 1233w (por)

who's ¥ho in GColorado 1958-1968 R 920.,0788 w62

Capitol's Who's Who in Denver and Colorado 1940-1942 R 920,0788 Wé2c

who's Who in New Mexico 1937-1937 R $20.0739 W63 .

Who's Who on the Pacific Coast 1913-1949 R 920,079 W62

Portrait. Cenealogical and Biographical Record of the State of
Uiah,. 1090-1902 R 920.0792 N2lf '

Utah's Distinguished Personalities 1932-1933 R 920,0792 Sil7a
LDS Biographical Encyclopedia. 1930-1950 R M270 Jk51b (por)

Pioneers and Prominent Men of Utah 1847-1910 R M270 EB877 (por)

Press Reference Library 1850~1913 R 920,079k P926w (por)
(includes California figures)

Who's Who in California 1955-1973 R 920,079k W62 (por)

Who's Who in Los Angeles cbuntx 1928-1929 R“ 920,0794 w621 (por)

Who's Who in the Pacific Southwest 1912-1913 R 920,079k Ws2p.
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