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The Intelligent
Reference Information
System Project: A Merger
of CD-ROM LAN and
Expert System
Technologies

Charles W. Bailey, Jr.

The University Libraries of the University of
Houston created an experimental Intelligent
Reference Information System (IRIS) over a
two-year period. A ten-workstation CD-ROM
LAN was implemented that provided access to
nineteen citation, full-text, graphic, and nu-
meric databases. An expert system, Reference
Expert, was developed to assist users in select-
ing appropriate printed and electronic refer-
ence sources. This expert system was made
available on both network and stand-alone
workstations. Three research studies were
conducted.

INTRODUCTION

From October 1989 to September 1991,
the University Libraries of the University of
Houston developed a prototype Intelligent
Reference Information System (IRIS) that
integrated CD-ROM LAN and expert system
technologies. The IRIS Project was partially
funded by a $99,852 Research and Demon-
stration Grant from the U.S. Department of
Education’s College Library Technology and
Cooperation Grants Program.

The principal goals of the IRIS Project
were to: (1) implement a CD-ROM LAN that
would provide access to citation, full-text,
graphic, and numeric databases; and (2) de-
velop an expert system that would recom-
mend appropriate CD-ROM and print refer-
ence sources.

Three research studies were conducted:
(1) a CD-ROM LAN performance bench-
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mark; (2) a survey of user perceptions of the
CD-ROM LAN; and (3) a survey of user per-
ceptions of the expert system.

The IRIS project was intended to assist all
members of the university community, plus
the numerous Houston citizens who use the
services of the University of Houston Librar-
ies. This user population is ethnically diverse
and multilingual.

The IRIS Project evolved from two earlier
projects: (1) the Intelligent Reference Sys-
tems project, which developed an expert sys-
tem for indexes and abstracts (Index Ex-
pert)'?; and (2) the Electronic Publications
Center project, which established a CD-
ROM service that employed stand-alone
workstations.3

EDUCOM’s Educational Uses of Infor-
mation Technology (EUIT) Program ac-
knowledged the accomplishments of the IRIS
Project when it named the project one of its
Joe Wyatt Challenge Success Stories. The Joe
Wyatt Challenge was intended to identify 100
successful applications of information tech-
nology in U.S. and Canadian colleges and uni-
versities; 101 projects were actually chosen.

PROJECT STAFFING

The IRIS Project involved staff from many
parts of the library. The staff identified in the
original grant proposal were mainly involved
in expert system development and CD-ROM
LAN technical support. As the project evolved,
it became clear that additional project staff
were required to plan and implement major
new electronic information services, provide
end-user support services, and conduct proj-
ect research.

The IRIS Project Director was Robin N.
Downes, director of the University Libraries.
Reporting to Downes, the Project Manage-
ment Group supervised the efforts of the
Electronic Publications Instruction Group
(bibliographic instruction and user documen-
tation), the Knowledge Engineering Group
(expert system development), and the Re-
search and Evaluation Group (CD-ROM
LAN performance benchmark and user
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studies). The final project structure was as
follows:

Progect Director
Robin N. Downes, Director of the University
Libraries

Project Management Group

Charles W. Bailey, Jr., Project Manager and
Assistant Director for Systems (Chair)

Cherie Colbert, Coordinator of Library In-
struction and Information Literacy

Kathleen Gunning, Assistant Director for
Public Services and Collection Develop-
ment

Donna Hitchings, Head of Information Ser-
vices

Judy Myers, Assistant to the Director

Thomas Wilson, Head of Systems

Electronic Publications Instruction Group

Cherie Colbert, Chair

Ivan Calimano, Information Services
Librarian

Carolyn Meanley, Coordinator of Govern-
ment Documents

Derral Parkin, Head of Branch Libraries

Knowledge Engineering Group

Judy Myers, Chair

Charles Bailey

Jeff Fadell, Information Services Librarian

Jill Hackenberg, Coordinator of Electronic
Services

Thomas Wilson

Research and Evaluation Group

Kathleen Gunning, Chair

Donna Hitchings

Kimberly Spyers-Duran, Information
Services Librarian

MAJOR ACTIVITIES
OF THE IRIS PROJECT

There were four major activities of the IRIS
Project: (1) selection of CD-ROM databases
and negotiation of network licenses for these
databases; (2) selection of the hardware and
software components of the CD-ROM net-
work, installation of these components, and
network implementation; (3) development of
the expert system; and (4) evaluation of the
performance of the CD-ROM LAN and as-
sessment of user reactions to the CD-ROM
LAN and expert system.

CD-ROM Database Selection

In order to explore the full potential of elec-
tronic information resources, the IRIS Proj-
ect wanted to provide users with access to a
mix of citation, full-text, graphic, and numeric
CD-ROM databases. The project also wanted
to select databases that supported the major
disciplines taught at the University of Hous-
ton. When the project began, some CD-ROM
vendors were hesitant to consider network
licenses, and this limited the databases that
the project could consider.

Since CD-ROM vendors were uncertain
about how to price network licenses to CD-
ROM products, negotiations with vendors
were lengthy and there was little similarity in
the obtained license agreements.* Initially,
vendors restricted access to their products in
various ways, such as the number of overall
network workstations, the number of simulta-
neous users per database, and the workstation
location. When the licenses were renewed,
many vendors focused on the number of si-
multaneous users as the primary way of con-
tractually limiting database access.

The nineteen networked CD-ROM data-
bases used in the IRIS Project were:

e ABI/INFORM Ondisc

e Art Index

* Biological and Agricultural Index

¢ Business Dateline Ondisc

¢ Compact Disclosure

¢ Compendex Plus

¢ Computer Select

e General Science Index

¢ Humanities Index

e Microsoft Bookshelf

¢ The New Grolier Electronic Encyclope-

dia

¢ Ondisc ERIC

e Periodical Abstracts Ondisc

¢ PsycLIT

e Social Sciences Index

e sociofile

e Software Toolworks World Atlas

e Statistical Masterfile

e SUPERMAP

CD-ROM LAN

In order to provide optimal performance and
maximum system design flexibility, the Uni-
versity Libraries decided to purchase the var-
ious components of the CD-ROM network
and integrate them itself, rather than buy a

“turnkey” system. This required technical ex-
pertise and a significant investment of time,
especially since the University Libraries had
to purchase many “plug-compatible” hard-
ware components on state contract.

The IRIS Project designed and installed a
ten-workstation CD-ROM LAN. The work-
stations were 16 MHz 80386SX microcom-
puters with 1 MB of RAM, 40 MB hard discs,
and EGA monitors. The project used an IBM
Token-Ring LAN that ran under Novell Ad-
vanced NetWare 2.15 Revision B. Two Merid-
ian Data CD Net 314 CD-ROM servers were
employed. A 20 MHz 80386 server was used
to support NetWare and centrally provided
software. The Meridian servers and the net-
work workstations used the Meridian CD
Net, NetBIOS, and NetWare DOS Client
programs. The Microsoft CD-ROM Exten-
sions software was used on workstations. The
Saber LAN Administration Pack was used to
provide menu-driven access to CD-ROM re-
sources, log CD-ROM sessions in a dBASE-
compatible file, control access to CD-ROM
resources to comply with license agreements,
and provide enhanced network security.
From eight public workstations, library pa-
trons were easily able to access any desired
CD-ROM database. Library staff used two
additional workstations: (1) the Information
Services desk workstation was employed for
ready reference searching; and (2) the com-
puter room workstation was used to manage
the CD-ROM LAN. During most of the proj-
ect period, there were also four stand-alone
CD-ROM workstations in the Electronic
Publications Center that provided access to
five checkout databases (there were three
workstations in use after Reference Expert
was implemented).

The CD-ROM LAN implementation pro-
cess was challenging.® The purchase of “plug-
compatible” Token-Ring boards resulted in
compatibility problems with the Meridian
CD-ROM server software that needed to be
resolved. Some network cables were defective
and had to be replaced. It was apparent that
few CD-ROM vendors had designed their
searching software to operate on a network,
and the process of gettinél a CD-ROM
database up and running on the network was
often far more complex than it should have
been. Some CD-ROM searching software
would run from the Novell NetWare server;
some would not. Workstation memory was
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another problem area; the AboveLAN soft-
ware was required to free up conventional
memory in order to run some CD-ROM
searching software. (At a later date, migration
to MS-DOS 5.0 made it unnecessary to con-
tinue using the AboveLAN program.)

The CD-ROM LAN was made public in
August 1990. It has been heavily used by the
patrons of the University of Houston Librar-
ies, and it has significantly increased user ac-
cess to electronic information. In the first year
of the grant (October 1989 to September
1990), CD-ROM databases were used 25,264
times (7,628 network uses in the two months
that the network was available). In the second
year of the grant (October 1990 to September
1991), CD-ROM use skyrocketed to 77,031
database uses (68,784 network uses), which
reflects the fact that the network was available
during the entire year. The highest number of
CD-ROM database uses in a single month of
the grant period occurred in April 1991, with
9,678 uses (8,581 network uses).

Effective management of the IRIS CD-
ROM LAN required several policy decisions.®
In order to provide equitable access to the
popular CD-ROM LAN, workstations were
scheduled in one-half-hour blocks during
peak use periods. To provide the widest
breadth of resources, very few CD-ROM back
files were mounted on the CD-ROM servers;
the majority of back files were made available
on a checkout basis. Staffing was significantly
increased in the Electronic Publications Cen-
ter to provide more user assistance.

To support the effective use of the IRIS
CD-ROM network, the University Libraries
developed new user documentation and ex-
panded its instructional efforts. It created a
Quick Reference Card for each CD-ROM
database that provided brief instructions for
using the database.” The Quick Reference
Card was available as a handout. It was also
included in a three-ring notebook that pro-
vided users with more in-depth information
about the CD-ROM database, including an
Advanced Search Tips guide and, for citation
databases, a list of indexed journals. Staff also
modified existing publications, course-related
workshops, and ongoing library tours to in-
clude coverage of IRIS resources. Special
hour-long classes about generic CD-ROM
searching techniques were initiated.

The CD-ROM LAN has been highly
reliable. There is a scheduled weekly
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maintenance period for the installation of
new CD-ROM releases, hardware and soft-
ware upgrades, minor workstation repairs,
and other purposes.

Reference Expert

The development of the expert system was a
complex process.®® Three prototypes were
developed using KnowledgePro (expert sys-
tem shell with built-in programming lan-
guage), VP-Expert (expert system shell), and
PDC Prolog (logic programming language)
prior to the development of the production
system, which was written in PDC Prolog.
Library staff informally evaluated the Refer-
ence Expert prototypes during the system
development process. By using expert system
shells, the developers could quickly create
working mock-ups of the desired system. Pro-
gramming in PDC Prolog required signifi-
cantly more effort; however, it gave the devel-
opers a higher level of performance and much
greater control over the workings of the sys-
tem than an expert system shell would. The
expert system was designed so that the knowl-
edge base was contained in ASCII files, which
nonprogrammer library staff could modify
using word processing software. This strategy
also enhanced the transportability of the sys-
tem, because other libraries could customize
the knowledge base for local use. To improve
transportability further, a window on the first
screen of the system was designed to display
introductory text that was contained in an
ASCII file. The system was menu driven, sim-
plifying its use for the diverse user population
of the University of Houston Libraries.

Much of the expert system design process
focused on questions about what user, infor-
mation need, and reference resource charac-
teristics were important and how these char-
acteristics were related to each other. The
Knowledge Engineering Group (KEG) iden-
tified numerous potentially useful character-
istics, but determining how they related to
each other was very difficult. Those relation-
ships that were deemed to be important had
to be embodied in a menu-driven user inter-
face.

After lengthy analysis of the reference pro-
cess, KEG determined that the central vari-
ables in Reference Expert would be three
reference resource characteristics: content
type (e.g., addresses, citations, and defini-
tions), format (i.e., CD-ROM or print), and

subject coverage.? It was a significant break-
through when KEG decided that the tradi-
tional category that a reference work was
placed in (e.g., dictionary, directory, or index)
was not important. R:Zrence works in the
same category could be quite different (e.g.,
an engineering handboo?c and a psychology
handbook). The key to describing reference
works effectively was to identify the kinds of
information that they contained—their con-
tent types. This simple idea was a power-
ful tool for classifying specific reference
works.

The Knowledge Engineering Group de-
veloped a frame-based knowledge represen-
tation scheme to describe reference materi-
als. Frames are a compact and flexible way
of organizing knowledge in a hierarchical
structure.!!

To build the knowledge base, KEG se-
lected 340 printed and CD-ROM reference
sources, and it coded these reference sources
using the knowledge representation scheme.
This effort focused on the most heavily used
reference sources in the collection. KEG re-
corded title and location information for each
reference source, and the committee assigned
appropriate subject headings and content
types to the work. Comments about the
proper use of the reference source were
added as needed, and information about the
coverage (i.e., selective or comprehensive) of
indexes was optionally included for those
sources. KEG recorded the relationship be-
tween each subject heading and its content
types, which required that the committee
identify what content types had been assigned
to the sources classified under the subject
heading. KEG also added descriptions for
major subject headings to the knowledge
base. The resultant knowledge base was fairly
large, containing over 230,000 bytes of infor-
mation.

The subject heading scheme used in Ref-
erence Expert was adopted from an earlier
one used in the Index Expert system. The
content type scheme was created from
scratch. Both were refined in an iterative fash-
ion, with changes being made as new sources
were examined.

PDC Prolog, a logic programming lan-
guage, proved be a good tool for developing
Reference Expert’s inference engine. An in-
ference engine is the expert system compo-
nent that emulates the human reasoning

process. The program was designed so that
the entire knowledge base was loaded into
memory from adisc file. The inference engine
then used the information in the knowledge
base to recommend reference sources. The
knowledge base was near its maximum size for
network workstations, which had less free
memory than stand-alone workstations.

Unfortunately, PDC Prolog was a difficult
tool to use for interface design tasks that
would be relatively simple with a procedural
language like C. The backtracking mechanism
used in PDC Prolog, which searches the
knowledge base for additional information
when the inference engine reaches a dead end
in its reasoning dprocess, gives the language
great power and flexibility; however, it also
makes it difficult to program the parts of the
system that require a predictable sequence of
activity. Backtracking can be selectively dis-
abled, and this was done, but this is a rather
arcane art. A considerable amount of energy
was devoted to making the user interface vis-
ually attractive and easy to use.

Given the significant differences between
logic and procedural programming languages,
a novice logic language programmer faces un-
known territory, where }I:js or her prior proce-
dural language programming experience may
be more of a hinderance than a help. The fact
that the University Libraries had previously
developed the Index Expert system using
both Turbo and PDC Prolog made the pro-
gramming effort go more quickly than it
would have otherwise.

Although PDC Prolog made more effec-
tive use of conventional memory (first 640 KB
of memory) and ran faster than the expert
system shells that were employed in the proj-
ect, the size of the knowledge base severely
degraded system performance until a method
of reducing system load was devised. Since
this solution required that portions of the
knowledge base be deleted from memory
during program execution, the knowledge
base had to be reloaded each time the pro-
gram ran. System performance was now
speedy, but there was a startup delay each
time the system began a new session. It was
decided that this was an acceptable tradeoff.
It would have been possible to store the
knowledge base in a B+ tree disc file; how-
ever, this would have made the program con-
siderably more complex. Subsequent testing
on an 33 MHz 80386 workstation revealed
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that this platform provided very good system
performance.

Many expert systems developed by librar-
ies use low-cost expert system shells, and they
often have a fairly limited scope. For example,
a recent survey of Association of Research
Libraries members found that four out of the
six identified expert system development
projects were using expert system shells.!?
Expert system shells can be effective for
small-scale systems, but may not be adequate
for larger, more complex systems.'® The expe-
rience of the IRIS Project shows that expert
system development with a logic program-
ming language also can push the limits of
affordable microcomputer technology.

Originally, we had intended to connect
users to recommended CD-ROM LAN
databases from within the expert system. It
was decided that, given the ease of CD-ROM
access from the LAN menu system, this link-
age was unnecessary. Since many libraries
who might be interested in using Reference
Expert may not have CD-ROM LANs, omit-
ting this feature also improved the transport-
ability of the expert system.

Reference Expert was made publicin June
1991. The system was available on the ten
CD-ROM LAN workstations, on three stand-
alone CD-ROM workstations, and on a dedi-
cated workstation at the entrance of the li-
brary. Preliminary data indicate that it will be
a popular service. From the time the system
became public to the close of the grant period
(June 1991 to Sept. 1991), Reference Expert
was used 3,571 times. There was a steady
increase in use of the system: 229 usesin June,
656 uses in July, 937 uses in August, and 1,749
uses in September. (These figures exclude use
on a staff workstation used to manage the
network.)

The system works as follows. Afterviewing
an intro uctory screen, the user is presente
with a subject menu. Each subject is de-
scribed in more detail in a window at the
bottom of the screen. If the user selects a
subject that has lower-level headings in the
subject hierarchy, the user can either choose
the current subject heading or pick a lower-
level heading. The user is shown the lower-
level subject headings in a window at the
bottom of the screen. After a subject is se-
lected, the system determines whether there
are content types associated with the sub-
ject (e.g., addresses, brief biographies, or
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definitions), and if so, it displays a content
type menu. Content types may be qualified by
language, such as “Translations of words (En-
glish, French),” location, such as “Addresses
(Houston),” and other criteria. Once the user
selects a content type, the system determines
if both print and CD-ROM resources exist for
the chosen subject and content type, and if so,
it displays a format selection menu. Finally,
the system retrieves reference sources that
match the selected subject, content type, and
format criteria. After reading the list of
sources, the user can print it. The current
date, selected subject, and selected content
type are automatically recorded in an ASCII
log file, which is designed so that it can be
easily imported into a dBASE-compatible
system.

Two versions of the system are used in the
University Libraries: (1) the version used on
LAN workstations that executes once, return-
ing the user to the LAN menu; and (2) the
version used on the stand-alone workstation
that automatically reloads after executing.

Reference Expert is available at no
charge.!* Recipients are licensed to use the
program for noncommercial, educational
purposes. As of July 1992, over 400 copies of
the program have been distributed to librar-
ies, library schools, computer centers, and
other users. A 16 mHz 80386SX computer
with an EGA or VGA monitor, 1 MB of RAM,
and a hard disc is the minimum recom-
mended hardware configuration needed to
run the system.

Research Studies

Three formal system evaluations were con-
ducted during the IRIS Project: (1) a CD-
ROM LAN performance benchmark; (2) an
assessment of user reactions to the CD-ROM
LAN; and (3) an assessment of user reactions
to the expert system. Selected highlights of
these studies are presented here. The detailed
results of these studies will be presented in
future papers by members of the IRIS Re-
search and Evaluation Group.

The performance benchmark showed that
response time increased substantially as the
number of simultaneous users of a CD-ROM
LAN database increased. For example, the
average increase in response time between
one user and nine users for three of the CD-
ROM databases (ERIC, Humanities Index,
and PsycLIT) was 59.09 seconds. The bench-
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mark also revealed that the degree of perfor-
mance degradation under load varied consid-
erably by CD-ROM product. With nine si-
multaneous users, there was a 65.08 second
difference between the fastest and slowest
response time for the three previously men-
tioned databases. The results of the perfor-
mance benchmark reflect the specific hard-
ware, software, and CD-ROM databases used
by the IRIS Project and the particular testing
methodology employed. Given the bench-
mark results, we currently plan to limit access
to a maximum of ten simultaneous users per
CD-ROM database.

The CD-ROM LAN survey indicated that
the majority of users reacted very favorably to
CD-ROM databases, saying that they found
information more quickly (89.4%) and more
easily (84.2%) than in printed sources. Most
users (85.1%) believed that they found more
helpful information in CD-ROM databases
than in print sources. An overwhelming ma-
jority of users (97.5%) agreed that it was valu-
able having CD-ROM databases in the library.

The Reference Expert survey revealed
that the majority of users preferred to use
Reference Expert than to use printed guides
(62.9%) or to ask library staff for assistance
(56.3%). Most users said that they would con-
sult the sources recommended by Reference
Expert (72.5%) and use the system in the
future to find reference sources (74%).

CONCLUSION

Given the state-of-the-art of the underlying
technologies, CD-ROM LANs and expert sys-
tems still suffer from performance and other
technical limitations; however, the Intelligent
Reference Information System Project dem-
onstrated that they can be used very effec-
tively in libraries. The IRIS Project required
a fairly high-level of technical suFFort and the
participation of a wide variety of library staff.
Other libraries that want to develop systems
of similar scope and complexity may have
comparable staffing needs.

Given the success of the IRIS Project, the
University Libraries are planning to expand
the CD-ROM network significantly, in-
creasing both the number of workstations
and the number of networked CD-ROM
databases.

The University Libraries have established
the Reference Expert Task Force to continue
the development of the expert system. This

group will design and program a prototype of
the next version of the system using Visual
Basic in a Microsoft Windows environment.
The University Libraries are interested in
adding significant depth to the decision mak-
ing process in Reference Expert by taking into
account more reference resource characteris-
tics and adding both user and information
need characteristics. The University Libraries
are also interested in exploring the use of an
object-oriented programming language like
C++ for producing the production version of
the new Reference Expert system. This
should reduce the complexity of interface de-
sign and increase the overall capacity and
performance of the system.
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Arabic Online Catalog
Zahiruddin Khurshid

The article provides background information
on the processing of Arabic materials using a
combination of local and modified cataloging
rules and the creation of the Arabic card cat-
alog at the King Fahd University of Petroleum
and Minerals Library (KFUPM). It also gives
a brief history of KFUPM library automation
and then presents various options considered
for developing the Arabized version of
DOBIS/LIBIS. Finally, the functions and fea-
tures of the Arabic online catalog are de-
scribed.

King Fahd University of Petroleum and
Minerals (KFUPM, formerly UPM) was
founded as a college in 1963. The status of the
college was later changed to a university in
1975. KFUPM provides advanced training of
students in the fields of science and engineer-
ing to prepare them for service and leadership
in the Kingdom’s petroleum and mineral in-
dustries.!

The academic programs of the university
are well supported by a central library with a
strong collection of more than 250,000 vol-
umes. Because the university’s main focus is
on study and teaching in scientific and tech-
nical areas, the library’s collection is com-
prised mostly of non-Arabic materials. Only
about 7.5 percent of its collection is in Arabic,
most of which supports the Islamic and Arabic
studies programs,

PROCESSING OF ARABIC
MATERIALS

The Arabic collection of the library received
less attention than others in both develop-
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ment and processing. Until 1976, there was
only one person with a professional degree in
library science, responsible for acquisitions,
bibliographic control, shipment clearance,
and all paperwork regarding Arabic materials.
For processing, a brief description of books
was provided on cards without much attention
to cataloging rules. For classification, a tem-
porary modified Dewey Decimal Classifica-
tion scheme was used, according to which a
book was assigned a call number composed of
a general number for the class, followed by a
slash and an accession number.2

It was soon realized that the local system
for processing Arabic materials was creating
access problems. For example, a second copy
of a title would appear with a call number
different from the first copy, whereas two
separate books were at times assigned the
same call number. A decision was made there-
fore to shift from the local system to a stan-
dard cataloging system using AACR, Library
of Congress (LC) Subject Headings, and the
LC Classification Scheme. The idea was also
to make use of the LC card sets.

To save effort and time in consulting two
separate catalogs for Arabic and non-Arabic
materials, integration of the two was consid-
ered necessary. The transliterated LC cards
enabled us to interfile them with the non-Ar-
abic catalog cards. However, to satisfy the
library patrons, who still preferred access to
the collection through the Arabic alphabet, an
Arabic title file was provided wherein one
card in every card set was arranged alphabet-
ically by Arabic title. On the other hand, the
Arabic collection was also integrated with the
non-Arabic collection so that the readers
could browse the library’s holdings in their
subject of interest in one area of the stacks.

The decision to adopt a transliterated sys-
tem for Arabic material was taken also in view
of a growing backlog of Arabic books for cat-
aloging and the shortage of Arabic catalogers.
The idea was to make use of the LC catalog

records and thus reduce the amount of origi-
nal cataloging. This decision ran against the
general feeling of the Arabic speakers who
take pride in their native language and show
strong opposition to subordinating Arabic to
another language in bibliographic records. It
was observed that fewer and fewer people
were using the card catalog. They resented
this scheme and were not willing to learn it.

In 1979, the policy was modified to drop
transliteration practice in favor of vernacular
script records, except for subject heading and
class number, which remained in English. The
main entry and added entries except for sub-
ject added entries and the shelflist cards were
filed in a separate Arabic catalog. The reasons
to continue to use the LC Subject Headings
for Arabic materials and to have an integrated
subject file for both Arabic and non-Arabic
materials were: (1) ease of locating an Arabic
book on a specific subject with related non-
Arabic books in the same file; (2) the unavail-
ability of a reliable, periodically updated Ara-
bic subject headings list; (3) the fact that the
majority of KFUPM Library holdings are in
English and it is a must to use the LC Subject
Headings list; and (4) earlier attempts at
translating scientific and technical headings
into Arabic have proved disastrous.

LIBRARY AUTOMATION

Planning for library automation at the
KFUPM library began in 1975, when five
systems were investigated by the library ad-
ministration. They were DOBIS, CLSI, BAL-
LOTS, BATAB, and Hewlett Packard’s 3000
System. One of the features that KFUPM
wanted in a library automation system was
the multiple langua%e capability, which
DOBIS/LIBIS had only for the Latin script
languages, German, French, and Italian. We
finally selected DOBIS/LIBIS in June 1980
with a long-term objective to modify it to
handle both Latin and Arabic scripts. Modify-
ing a program and adapting it to the local
requirement was considerec% a better choice
than developing an Arabic program from
scratch. This was the time when even the
Library of Congress was seriously considering
complete romanization of its bibliographic
records for all nonroman scripts except Chi-
nese, Japanese, and Korean. One of the rea-
sons for adopting this approach was that the
software required for interfacing nonroman
characters with the library’s automated sys-
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tems was not available and would entail great
expense to develop.

DEVELOPMENT OF THE
ARABIZED VERSION OF DOBIS

Following the completion of the implementa-
tion of DOBIS/LIBIS for handling non-Ara-
bic materials in 1986, the attention was fo-
cused on handling the Arabic script materials
using DOBIS. We considered the following
three options:

1. Creating records for Arabic docu-
ments in romanized form using the English
version of DOBIS;

2. Entering the Arabic script data using
the English version of DOBIS; or

3. Developing an Arabized version of
DOBIS for handling bibliographic informa-
tion in the Arabic script and keeping the
Arabic files separate from the English files.

Option number one was rejected for two
main reasons. First, no acceptable standard
exists for romanization that has resulted in
transliterating a single word into several dif-
ferent ways. Second, romanization is not ac-
ceptable to the users.

The second option was rejected for two
reasons. First, the orientation for entering
Arabic and non-Arabic data is different.
Whereas the Arabic data are entered from
right to left, the non-Arabic data are entered
from left to right. Second, if the Arabic data
are integrated with the non-Arabic data, they
would confuse the user in both searching and
displaying the bibliographic information.

In view of the serious problems with the
first two options, the thir(F option was found
to be the most appropriate. Thus, to prepare
an Arabized program, the following steps
were taken:

1. Adopted ASMO 449, the standard
coding system for the Arabic language devel-
oped by the Arab Organization for Standard-
ization and Metrology (ASMO) to translate
Arabic information consisting of letters and
numbers to equivalent binary numbers.
ASMO 449 is based on the 7-bit coding table
in ISO 646 adapted for the specific require-
ments of Arabic and contains 128 characters
(inclusive of controls, graphic symbols,
and alphanumerics) with their coded rep-
resentation®;

2. Acquired an IBM X-BASIC terminal,
3192, which is most suitable to handle both
English and Arabic characters and is com-



