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System (DGIS): The Department of
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Gateway to the World

Allan D. Kuhn
Gladys A. Cotter

Detfense Technical Information Center
Alexandria, VA 22304-6145

The explosion of microcomputers is highly visible throughout the Department
of Defense (DoD). These systems are sitting on the desks of managers, office
staff, scientists, and researchers. Microcomputers have many uses as stand-
alone systems or as part of a local area network. But another highly important
element is communication. Communication is needed not only to search for
information on remote databases, but also to disseminate and re-disseminate
information. Communication means access to the wor'd greatly beyond one’s
immediate work area. The DoD Gateway Information System (DGCIS) is being
developed by the Defense Technical Information Center (DTIC) to provide
communications access for DoD endusers. DGIS provides online streamlined
methods for identifying, accessing, searching, processing, and analyzing data
from heterogeneous information systems, giving access to comprehensive
information to the wide variety of special interest areas in the DoD informa-
tion community. To accomplish this task, OGIS is making use of a variety of
hardware, software, and communications technologies that are blended and
modified to make the use of DGIS easier and the resuits more meaningful.
DGIS puts the power of a centralized system into the hands of the microcom-
puter user, who in turn combines the power of the microcomputer with that
of DGIS to cross the threshold into world information.

INTRODUCTION

The explosion of microcomputers is highly visible throughout the Department of
Defense (DoD). These micros are sitting on the desks of managers, office staff,
engineers, scientists, researchers, and all others who need to both organize their
work and to communicate.

The explosive proliferation of microcomputer use brings with it an expanding
population of micro users, also known as endusers. Automation of the work
environment provides the opportunity to finally store information that is rapidly
locatable. The microcomputer and its bigger brother, the work station system,

Microcomputers for information Monogement 3(2): 73-92, (June 1988)




74 KUHN AND COTTER

are also optimally used for research modelling. These activities, however, lend
themseives to uses either as stand-alone set-ups or a local area network
environment. But another important element is communication, not only for
searching for information, but also to disseminate (and re-disseminate) informa-
tion. Communication means access to the world grectly beyond one's immediate
work area.

The introduction of microcomputers (or personal computers) into the office
enduser environment, combined with the developing awareness in endusers that
the information available online renders much more comprehensive information
and therefore better decisions, played o major role in altering the earlier
philosophy that the diversity of information systems permitted access only by
search specialists, or intermediaries. Whereas in the market world it was
reclized that access to global information meant getting a keener competitive
edge, in DoD global access meant acquiring comprehensive information that
better satisfied the information needs of the mission of the DoD office (Cotter,
1987). The DoD Gateway information System (DGIS) is being developed by the
Defense Technical Information Center (DTIC) to provide this access to DoD
microcomputer endusers, and in doing so, providing a view to those endusers
that is global, rather than local.

THE DEFENSE TECHNICAL INFORMATION CENTER (DTIC)

The Defense Technical Information Center is charged with providing information
services to the Department of Defense Scientific and Technical information
community. These services range from collecting and disseminating bibliographic
information to sponsoring and directing research into innovative information
handling technologies. Through this research, DTIC actively seeks ways to
promote access to and utilization of scientific ond technical information (STI)
databases and online services, and networks relevant to the conduct and
management of research and engineering (R&E) programs.

One of the most important efforts in this area is the development ot the DoD
Gateway Information System. The DGIS will provide online, streamlined methods
for identifying, accessing, searching, processing, and analyzing data from the
heterogenecus database universe, giving access to comprehensive information
to the wide variety of special interest areas of the DoD R&E community (Cotter,
198S).

WHY DGIst

The necessity of the OGIS springs from the burgeoning proliteration of databases
containing scientific and technical information and the absence of accepted
information handling standards within the industry. These factors of proliferation
and lock of standards have produced severe barriers between information
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saekers (in our case, DoD researchers, i.e., endusers) and the information they
require.

We now have visions (or nightmares) of a mega-host of endusers (the plague
of the information age?) armed with micros performing their own searching.
Additionally, we know that the amount of information endusers ask for is g
function of the distance from their desk to the location ot which the question mus?
be posed. In reducing the distonce between desk and answer to zero, it is fairly
safe to presume that this “zero factor” will have a tremendous etfect on enduser
information needs.

Yet, the multitudes of endusers have not arrived in great masses. Direct
accessing of online information remains a highly sophisticated art. The first
encounter between endusers, in their new role of doing their own searching, and
the information systems universe yielded our first and highly important lesson:

Lesson One: As a general rule, endusers, unlike information profession-
als, will not devote extensive time learning to use a
system.

Endusars found that walking to the library was a lot faster than learning to
use a retrieval system. Becouse the “zero factor” was not in place under this
situation, vendors and developers set out to construct the perfect user interface.
The interface was to be "“vser seductive.” A number of systems deemed “user
triendly” were put on the market, with more lessons learned:

Lesson Two: Lesson One is the only general rule that applies to endusers
across the board.

Lesson Three: Endusers are a diverse group with many diverse needs.
They require different types of data, different products and
services, different user interfaces. and different marketing
strategies.

Lesson Four: “User friendliness” is an attribute that is bestowed by the
user and not an innate state of being that is created

through system design.

The current method for searching a database by use of a remote set-up (i.e.,
terminal, microcomputer) requires that an enduser identify and access on
appropriate distant computer and follow the unique seorch practices that have
been progrommed into it. For the infrequent user, most of the time and effort
expended in g search are nonproductive. They are given over to identifying
appropriate datcbases, accessing them, reading instruction manuals, and cutting
and pasting printouts. The need is for the resulting information product, which
tokes relatively little time to assemble. The rest of the search process is
expensive overhead.

The DGIS is being developed to eliminate the unproductive portion of the
search process and allow researchers to spend their time utilizing the resultant
information. Our ultimate objective is to develop a system that responds to a
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researcher’s information need by locating the appropriate databases, conversing
with them on the user's behalf, and providing a single, final, relevant information
product (Cotter, 1985). Figure 1 shows the top menu of DGIS, and shows the
overall DGIS functions.

THE DGIS FUNCTIONS

To serve the enduser at the micro, DTIC initiated development of DGIS in 1983.
OGIS is an intelligent gateway system thot provides distributed networking,
electronic communication, and information access and analysis. DGIS links
people, information services, and computers. The technoiogy embodied in DGIS
provides key menus, pointers, and interoperability of systems. Also, DGIS will
serve as a central point in interconnecting online DoD information systems that
are eventually to form a Scientific and Technical Information Network, called
STINET. To accomplish this, DGIS is to function as an electronic switch, a
translator, a communication interface, and a transaction controller.

DGIS focuses on streamlining the information retrieval and anolysis process.
This is done by placing the micro user ot the center of a vast information universe
consisting of people bases and dotabases and providing the user with the
navigational tools required to pinpoint and arrive at the desired destination. The
mission of DGIS is to provide easy-to-use interfoces for identifying, accessing,
interrogating, and postprocessing information from numerous databases rele-
vant to DoD information needs.

In terms of databases, the DGIS is designed to provide users with the
answers to the questions:

What relevant databases exist?

How do | access them?

How do | retrieve information from them?
What can | do with the retrieved information?

o o o o

In terms ot people bases, the DGIS is designed to answer the questions:

* What expertise is available on the network?
* How do | communicate with experts?
¢ How do | share information with colleagues?

DGIS acts as an integrated information system that allows humon experts,
information users, and information resources to exist and interact in harmony.
Development of DGIS is a multi-year, multi-task project. A highly functioning
prototype system has been developed, and is in use now by about 250 users. The
basic components of the system are:

* g Directory of Resources, subject searchable,
* a common method for accessing and searching diverse databases,
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¢ tools for downloading and postprocessing data,
¢ tools for communicating with o network of experts and colleagues.

DGIS is designed for o DoD user community that includes both intermediaries
and endusers. Although DGIS was established to accommodate users accessing
with dumb terminals, the greater part of the community is employing microcom-
puters in order to hove the advantages and capabilities of DGIS and the micros.
The user is accessing the wide range of information found in the well-known
federal, commaercial, and international databases and systems. Eventually many
small, speciclized DoD dotabases will be a part of DGIS access. This information
will be processed by the users themselves, as expiained below.

THE STRUCTURE OF DGIS

Although there are several information handling modules on DGIS, as shown by
the top menu in Figure 1, the three primary modules are (1) “directory,” (2)
“"communicate,” and (3) “process.”

1. Directory

The DGIS Directory of Online Resources (Jacobson & Cotter, 1986) is being
developed to contain information on the content and scope of databases relevant
to the interests of DoD. It is subject-searchable so that on entering the topic of
interest the user is provided a listing of appropriate databases. The purpose of
the Directory is to serve as a unified reference source to all Reseorch and
Development databases within the Department of Defense (Jacobson & Jarus,
1988). The first stage of the Directory is to have the references to DoD systems.
Later the Directory will also incorporate references to the databases of both
major and lesser information resources. While a wide range of databases are
accessed, the most commonly used ones are from DIALOG, 8RS, ORBIT, NASA.
RECON, and DoD-DROLS.

The Directory is still in development. It is envisioned to include subdirectories
with references not only to databases, but aiso to people and to computing
resources. The Directory of Pecple will contain references to experts in subject
areas and information retrieval techniques who may be contacted via the
network. The Directory of Computing Resources will contain references to
resources such as supercomputing and parallel processing, which can be used for
data analysis and modelling, available through the network.

2. Communicate

The very basic backbone of DGIS is its communications capabilities. As already
indicated, we want communications with all resources of information, whether
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they be people or dciubases. The second factor in communications is making sure
that it is easy. The DGIS communications brecks down into two categories:
passive and interactive.

The passive communication is the incorporation of electronic mail (EM). EM
by now is standard in most systems, with everyone realizing the benefit of being
able to leave a message, including through internetting, ond eliminating tele-
phone tag. An additional use of EM on DGIS is sending files to other users, that
is, transterring knowledge quickly and conveniently.

Interactive breaks down into two additional categories: () communicating
interactively with people, and (b) communicating with information systems.

a. DGIS includes the capability for users online to “talk” interactively with
each other through the keyboord. Users may also link system accounts, one user
being designated as the master account; this allows users to interact on a specific
task, such as editing a file or watching a database search.

b. The major feature of DGIS communications capabilities is establishing
connection agents for individual users to information systems. The connection
agent completely automates the user access actions, including establishing the
telecommunication connection, validating user access, and logging on to the
target information system. Automated logging on includes entry of the user's
logon codes: these codes are linked to the user's DGIS account, and therefore
their use is prohibited to any other user.

It a connection agent has not been established, however, the DGIS user still
has the option of dialing through DGIS to any system tor which the user has
access codes, in the same manner as directly dialing from one's terminal or
microcomputer. The advantage of using DGIS, however, is making use of its
information collecting and processing utilities.

A part of communicating with multiple remote systems is aggregating usefui
information trom them. A part of the DGIS communications program, therefore,
is not only accessing a remote system, but also accessing remote systems ond
collecting information from them simultoneously. When the user has accumu-
lated a satisfying degree of information, that user then has the option of using
the information files in their original output formats, or tailoring that accumula-
tion into a single, unified information product through the DGIS postprocessing
utilities.

3. Process

This third basic module of the DGIS is for reprocessing oggregated and disparate
information files into a uniform product that is most useful to the enduser of that
information. DGIS's current focus is on bibliographic information, and has a
number of automated routines for standardizing, reviewing, analyzing, and
formatting bibliographic information from the major federal government and
commercial information systems. These utilities allow arranging a bibliography
and any indexes and concordances deemed useful by the user for a final product
worthy for presentation.
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DEVELOPMENTS AND APPLICATIONS OF DGIS

Developments taking place for DGIS represent our areas of interest in making
the system as streamlined and as easy to use as possible for the enduser.
Although DGIS is basically functional now, it is still in prototype mode with
several of its modules in vorying stages of development. Exomples are the
Directory and the Postprocessing. Our intent is to make optimum use of current
technologies. But we are also interested in emerging technologies.

A. Directory of Online Resources

The Directory development is making use of the INGRES Relational Database
Management System (RDBMS). INGRES RDBMS, in making use of 4th Generation
Longuage (4GL) capobilities, permits streamiined and unified use of native mode
or menu-driven mode for searching the Directory. This is in addition to the
windowing and forms query features of a 4GL system that can be made available
on an otherwise ASCil-based system. Under development are an input/editing
interface and a fast query/retrieval system. Directory usoge goals include a
tlexible, well-defined system, friendly user interfaces, and smooth migration
from prototype to production system.

The relational model was selected for its ease of programming, safe
muiti-user access, and applications portability. The INGRES package being used
to develop this system provides these advantages, but lacks support for large
text fields ond full-text retrieval. These drawbacks are not inherent to the
relational model but are comman to current commercicl implementations of it.
Our approach has been to use INGRES tools as much as possible, and UNIX/C
tools when necessary.

B. Postprocessing Utilities

The postprocessing utilities on DGIS are extensive, complex, and still under
development. Although we redlize that there are a number of PC-based
bibliographic information processing programs, our intent is to offer the power of
a large system for processing information, and in doing so hopefully also expand
on processing capabilities. These copabilities include (“Gateway user support,”
1987):

transiation of downloaded files into standard bibliographic format,
merging the tronsiated files into a single file,

elimination of duplicate citations,

cross-correlation of fields,

frequency counts,

analyses of data field use,

preparation of detailed indexes,

sequential review of citations,
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¢ multiple level sort,
¢ citation reformatting.

C. Interfaces

The first interface was the menu system for the DGIS itself. The purpose (Kuhn &
Cotter, 1986) of that interface was to unify all the tunctions of DGIS, and to step
the user through those functions completely from beginning to end. These menus
employ the concepts of English language commands, short-form commands, the
use of those commands to invoke any function in place of following through the
menus, access to any part of the menu system from ony other part of the menus,
and incorporating @ command-continuity line at the bottom of the menu option
display screens to remind the user how to move about (top, back, commond,
end), including an exit command to end or escape a session.

We readlized very early, however, that this interface in even being the basic
access to DGIS had limitations. The basic DGIS functions structure is designed
primarily for DoD special and technical library intermediaries. We also wanted to
serve the DoD enduser. That person could fairly easily learn the DGIS operations,
but an enduser statfing an office has on office mission to tulfill, rather than
dedicating multitudes of time to searching information systems. Yet, these users
represented a market segment that needed to scan literature and locate relevant
items in their area of interest. They needed an interface that would provide easy
access to a large variety of databases, including pointers to unfamiliar
databases, for information relevant 1o the subject rather than on exhaustive
search of the subject. Examples of such information are production statistics and
newspaper articles.

For this segment of the DoD community, DTIC introduced SearchMAESTRO.
SearchMAESTRO is an external interface that is accessed directly or through
DGIS. It provides access to over 900 dotabases through a hierarchical menu-
driven interface, will identify or select an appropriate datobase for the user, and
eliminates the need to know how to do database searching. SeorchMAESTRO
tokes the user's query, sends it off 1o the database, and brings the results back
to the user for review.

As DGIS ytilization expands, we become more ocutely aware of the needs of
user community segments that could be accommodated with specialized 0GIS
user interfaces. We envision, for exomple, o tighter integration of
SearchMAESTRO and simplified DGIS processes for the DoD casual enduser.
DTIC, in being a sub-orgonization of the Defense Logistics Agency (DLA), the
major procurement agency tor DoD and military services, onticipates establishing
a logistics information universe for the DLA community. There is aiso a very large
need for business information throughaut DoD, which could be accommodated
with an interface that coordinates the breadth and depth of the voluminous
business information scattered throughout the information universe. Along this
line, we have become interested in developing or applying expert system and
microcomputer-based interfaces.
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DGIS STEPS INTO ARTIFICIAL INTELLIGENCE

A. Common Command Language

Qur entry into Al began with our development of a common command language
(CCL). DGIS is creating a CCL system fo serve the skillful searcher access mulitiple
information systems, including those with which the searcher may not be
familiar. Our CCL system is based on the draft standard put out by the National
Information Standards Organization (NISO, 1987).

Originally we thought CCL might be accomplished with traditional third
generation programming (in this case, C language). We developed our first
prototypes with DIALOG, BRS, NASA-RECON, and DROLS (Defense RDT&E On.
Line System). These first prototypes made us realize thot information systems as
a whole represent a very heterogeneous universe. The C language prototypes,
therefore, served as a study stage (Kuhn, Bixby, & Tran, 1987; Bixby, 1987) for the
problems and feasibility of CCL, during which we also began looking at Al as a
means to handle the complexities of information systems and their operational
behaviors.

We selected PROLOG as the appropriate programming language to incorpo-
rate Al capabilities into CCL and olso initiate Al-based progroms into DGIS.
PROLOG was chosen because of its logic programming characteristics and tools

[oTic DOD Gateway Information System DGIS

CCLS - Al
DGIS

USER CCLS/PROLOG -

TARGET
DB

Figure 2. The Architecture of DGIS CCLS-Al.




THE DOD GATEWAY INFORMATION SYSTEM (DGIS) a3

DGISivax({1]% cc!

se¢ Welcome w DGIS CCL ***

This system is the first Al-based component
on DGIS 10 give the user standard access 0
diverse infarmation sysems.

The following systems are currently svailsbls:
dialog,brs drois.nase

Please specify 8 CCL syssem ("D w0 exit) > dialog
Trying u establish connection © DIALOG using NAM.

Anempting hardwired connection at 1200 bend 0 TYMNET. Connection esablished 0 TYMNET,
Anempting TYMNET connsctioa 10 DIALOG2. TYMNET cosmsction established 10 DIALOG2
Atempting login. Logis compless.

R L]

Loading DIALOG knowledgs bass ...

Loading User Prodis Kaowledgs Base ... {/ai/cclproso/oserkiviuin.pi consuited (0.300 sec 340 byses))
CCL > expleia

The EXPLAIN command provides information os varions wpics ia CCL DIALOG. The following topics
can be explained:

chooss displey find show mop
define explain general wart

CQ> erx.

Figure 3. DGIS CCLS prototype: Initiating DGIS CCL. Note banner, systems available,
connecting to target system in CCLS mode, login, DIALOG Knowledge Base loaded, User
Profile Knowledge Sase loaded, entry of NISO common command “explain” in place of
"'ld’."

such as its inherent reversibility, datobase copabilities, separation of logic and
control, and its object inheritance and message passing. PROLOG additionally
fits well with the intended plon for o grodual migration of CCL from o structured
command language to natural language. The current phase of the project utilizes
blackboard architecture and knowiedge-based driven knowledge sources. Figure
2 illustrates the architecture of the CCL system. The “NAM agent” in the figure is
the connection agent; NAM stands for Network Access Machine, which is in
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reality connection agent software developed originally by the National Bureau of
Stondards.

Figures 3 through 7 show the actual screen dumps on how the user can sign
on to various information systems through DGIS CCL. Figure 3 illustrates how
DGIS CCL is initiated and how DIALOG knowledge base is accessed. Figures 4 and
S show how “EXPLAIN,” "CHOQSE.” and "SHOW news"” work in DOD-DROLIS.
Figure 6 illustrates how a sample CCL search and retrieval session works in NASA
knowledge base, and tinally, Figure 7 provides a sample display of how o CCLS
session is opened and closed.

DGIS CCL, therefore, is being strutured as o knowledge-based system. The
control program is a blackboard-based architecture PROLOG progrom that
controls the interaction between the CCL agents and the communication agents,
or knowledge sources. The CCL knowledge sources are the experts based on a
number of knowledge-based systems. Typicaily, there are two types of CCL
knowledge bases: One is pertinent to user information, and the other is
knowledge about dotabases. The user knowledge base system stores informa-
tion relevant to o particular user or a group of users. The database knowiedge
base contains information needed to tronslote CCL commands into host database

Loading DROLS knowledge base ..

CCQL > explain

The EXPLAIN command provides information o various topics ia OCL DROLS. The following topics
can be explained:

chooss define display explaim find show st sop
CCL > explain choose

The CHOOSE commend identifies the dambase 10 be searched oa DROLS. The format of the CHOOSE
commend is:

CHOOSE <dsmbase-i>
Three les are currently availabls on OCL DROLS. Thess are:

Techeical Reports Pils (TR)

Work Units [nformation System (WU)

Curent Repors Flils (CP)
DROLS has 80 defisnit damsbags. OCL., however, has defined the Techaical Reports (TR) File as the defanit
tls if the CHOOSE commend hes a0t been invoked. If you would prefer 10 changs that default 10 another
e more couveniant ©0 you, you sy do 20 in the User Profils Knowiedgs Bass.

CCL > choose -e%.-

Figure 4. DGIS CCLS prototype: The “explain” for “choose” in DoD-DROLS; note
reference to including a user-chosen default database in the User Profile Knowledge Base.
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Loading DROLS knowledge base ...

CCL > show

The following topics are availsble for SHOWing:
news time cost find choose display

CCL > show news
Currently there four CCL prototype systems :
BRS, DIALOG2, DROLS, and NASA
The following commands are possible in these prototypes
CHOOSE FIND DISPLAY
and the support commands:
EXPLAIN DEFINE DELETE SHOW START STOP
Comments and feedbacks are solicitated and please send them to
CCL> -etc.-

Figure 5. DGIS CCLS prototype: “show news” for DGIS CCLS.

commands and to understand the returning results and errors from the database.
The control program is an object-oriented blackboard-based program in which
the biackboard is nothing more thon a general object that registers and monitors
progress of the related knowledge sources (Tran, 1987).

The very basic problem of CCL surfaced as our experience grew. We learned
that creating “Common Commond Longuage” was not a panacea; programming
a “standard” commond longuoage was in actuality only substituting one commond
language for another. The idiosyncracies of information systems include individ-
valistic formats for displaying information, distinctive options for information
selections, and a lack of functional information that an expert searcher knows
but is not indicated on the system. The major effort invoives establishing a CCL
system that aids the searcher in searching untamiliar information systems as well
as the familior ones. Qur implementation of Al-based tools to do this will
hopefully achieve this universality.




| DGISfvax(1]% cct
Loading NASA knowledge base ...
Loading User Profile Knowiedge Base ...
CCL > choose
NASA-RECON identifies its databases by number or by letser. Please consult sysem documentation for
Tllegal CCL command !!
CCL >chooxe s
You have chosea NASA-RECON file s
CCL > Aind
seloct () <<<<Thisis the echo warget dasabase (NASA) encry
SELECT
TERM IN SELECT COMMAND NOT IN DICTIONARY
ENTER:
CQL > find antificial inwelligence
select artificial intelligence <<<<echo
1 218 2718 ST/ARTIFICIAL INTELLIGENCE
ENTER:
CCQL > dispiey
Invalid OCL. command,
CCL > expisin dispisy
The DISPLAY command initisms s online displsy of resuits from the immmedissely preceding search
resulss sst. Thres DISPLAY commands are currently availsbie on CCL NASA-RECON. These are: -etc.-
CCL > digplay shore 1-3
The DISPLAY command in OCLS NASA requires specification of 3 sst number. Ploass re-enier your
DISPLAY comeasad ia the format
DISPLAY <ast 0> <formep <sme>
CCL > display 1 short 1.3
browss 14/1-3 <<<<echo
BROWSE 14/1
88A29425 [SSUE 11 PAGE 1738 CATEGORY 61 87000000 176 PAGES In
RUSSIAN UNCLASSIFIED DOCUMENT COPYRIGHT
UTTL: Pattera recognition snd nasral language wadersundiag by a compuser -
Russias book
AUTH: AFAIN, VITALD SAMOLOVICH
o8,

CQL > mere

Cusrent sysom must bs wrmingsed before another system can be surted.
CCL > nep

L ) [ ]

( End of Prolog exscution ]
s¢* GOODBYE ***
DGIS/vx(21%

Figure 6. DGIS CCLS prototype: a sample CCL search and retrieval session, including
mistaken entries with CCLS responses.
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DGIS/vax(1]% ccl

*** Welcome to DGIS CCL ***

secsssescsvecnan

Please specify a CCL system ("D to exit) > brs
Login Completed

Loading BRS knowiedge base ...
Loading User Profile Knowledge Base ...
[/ai/ccl/proso/userkb/kuhn.pl consulted (0.300 sec 340 bytes))

CCL > -CCL session-
CCL > stop

*ee M” o0

ss¢ GOODBYE ***
DGIS/vax(2]%

Figure 7. DGIS CCLS pmtotype- example display of opening and closing a CCLS session.
B. Projected Al Applications

The DGIS has two basic purposes. The first is its mission, which is to service the
DoD community for accessing the plethora of information systems and giving the
users capabilities to tailor that information to their needs. The second is to serve
as a prototype environment for enhancing information access for the DoD
community. We have identified a number of tasks as candidates for the
application of Al technology. The main criterion for these efforts is the beneficial
effect on and for the user. The primary goal is fo implement programs that make

the electronic system appear to have human-like responses. The tasks to achieve
this include (Kuhn, 1987):

1. Diverse Database Query Expert System: The refinement of the query
{“1s this what | am reclly asking?’), and transmission of the query to invoke the
search relative to the database functionality. This system would include the
following subsystems:
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a. Query Anglysis System—System for refining the user's search query,
patterned ofter standard reference librarian query refinement models, in notural
language.

b. Subject Searching System—Extension of the Query Analysis System,
making use of multiple database thesauri.

c. Full Text Search System—Searching documents in their language implies
the need for making use of the user's language. that is, naturof longuage
querying. Such a system needs to provide for retrieving user-designated size
sections containing the user's topic in context, for browsing documents online,
and capabilities for analyzing and processing text information.

d. Information Scan System—Scanning of user-selected sets of databases
for query resuits, to determine the resuits volume and consequently the
usefuiness of each database in the set pertinent to the query.

e. Trending and Projecting System—Statistical-based trending, along the
lines of manogement trending and projecting packages.

2. Thesauri integration for Expert Searching: Development of a system to
apply external database thesauri for determining relevant databases in response
to g user's query.

3. Information Processor Systems: Al-based systems thot would enhance
and expand the quality of DGIS information postprocessing: would include:

¢ duplicate and irrelevance analysis system,
* relevance analysis system,

¢ analysis graphics,

¢ information product system.

4. Routine Generator Expert System: Creating generators for routine
processes, for use by both programmers and useri. This system would make use
of bidirectional notural language to define the routine, state the requirements,
and build the generator. Example generators are:

¢ Common Command Language Transiator Generator,
¢ Connection Agent Generotor,
¢ Stondord Citation Format Tronsiator Generator.

5. Foreign Human Language Interfaces: Incorporation of programs thot
would provide passive and interactive machine transiation and tronsmission,
such os:

* translation of foreign language information . retrieved trom foreign
dotobases,

¢ transiation into English of messages received on the electronic mail, with
reciprocol transiation trom English,

¢ communicating interactively with foreign languoge databases, with inter-
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active translation between English and the language of the database or
record,

* interactive translated communication with foreign-languoge-speaking
people while making use of the DGIS capability to “talk” interactively via
the keyboard. An extension would be transiation of voice-generated data.

6. Numeric Information Query and Processing System: A system for
identitying numeric information sources, and aggregating, analyzing, and syn-
thesizing that information.

7. Information Analysis and Expert-System Application System: A system
that analyzes the information content of a targetted universe, clarifies the
purpose of the intended Expert System, and recommends the standard categor-
ical Expert System functionality.

Our goal in implementing Al-based programs to information retrieval is to
ollow DoD managers, engineers, and scientists to overcome the barriers of
vser-system communications. The incorporation of Al applications in DGIS, in
making the human-machine interface more human-like, will incorporate toler-
ance of human frailties that are caused by the complexities of the human mind.

C. Al in Hypermedia

Bitmap systems are becoming popular and are proliferating throughout DoD.
These systems encompass not only workstation-size systems but aiso desktop
units, which are the “new” microcomputers. These systems, regardiess of their
physical size, have capabilities that now permit the integration of media, and
therefore permit entry into hypermedia implementations.

As to DGIS entry into hypermedia, we have only started looking into
Al-based aspects of hypermedia applications in a desktop environment for CCL.
Figure 8 shows a composite representation of our initial entry into Al-
Hypermedia. CCLS is being used as the vehicle, merging bitmap system copabil-
ities and PROLOG-based CCL. We are currently exploring this application on a
SUN 3-260 workstation, making use of icons, windowing, simulitaneous session
displays, ond color. A hypermedia link to CD-ROM information bases is a
near-term effort. We feel that getting into the hypermedia environment and
looking at the multitude of possibilities will keep us ahead of what is already
coming down the road: bitmap systems and hypermedia peripherals in the
enduser environment. What we see taking place immadiately are:

* icon drive—creating iconic systems fo invoke DGIS operations,

¢ multiple window displays,

* simultoneous tasking—parailel ond disparate tasks operating concur-
rently,

¢ the use of color—the medium is the message,

¢ muitimedia accesses—online, CD-ROM, video disc, other storage media,




Al - HYPERMEDIA

) )

DGIS COMMON COMMAND LANGUAGE SYSTEM

Figure 8. DGIS Entry into Hypermedia.
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¢ intermedia accessing—simultaneous access of disparate media,
¢ simultaneous disparate window displays—text, static images, motion,
¢ sound—verbal/musical information supporting the visual information.

The goal in this case is to create an integrated hypermedia linkage that does
not replace ASCll-based DGIS, but co-exists with DGIS as one of its power tools
for the users who desire the capabilities.

RAMIFICATIONS FOR THE MICROCOMPUTER USER

The implementation of all the functions and processes of -he DoD Gateway
Information System demonstrates the feasibility of integrating diverse yet
functionally compatible automation ond information resources. 1t also demon-
strates that a variety of technologies exist today—hardware, software, and
telecommunications—that can be biended and modified to make the use of
information retrieval systems ecasier and the resuits more meaningtul.

Easy-fo-use interfaces are exposing new users to the wealth of information
available through information retrieval systems. As endusers learn to use the
powaers of systems, the perceived value of information will grow. As the amount
of information continues to explode, so will the demand for information tailored
to user needs. Gaoteway systems will evolve that present users with “views” of
information personalized to meet their needs. Information “boutiques,” orga-
nized by subject and interconnected, will form o virtual woridwide multimedia
library.

But technology alone is not the answer. Advances in information retrieval
depend on peopie—producers, vendors, intermediaries, endusers—working
together and willing to modify and blend their skills in new ways. DGIS is
purposefully designed to incorporate both endusers and their information
management intermaediaries in ¢ complementary manner, making them resolute
partners in the work and its rewards.

The microcomputer user alone can achieve only so much. DGIS puts the
power of a centralized system into the hands of the microcomputer user, ond the
user combines the power of the micro with that of DGIS to cross the threshold into
world information.
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Editorial
Ching-chih-Chen

As mentioned in the last issue, 1988's buzz word starts with “hyper'—hypertext,
hypermedia, and hypercard. So, our year's first issue was devoted to heavier
coverage on the topic. In this issue, we balance our contents to cover a
diversified topical area.

Kuhn and Cotter provide the reoders with an interesting account of a rather
sophisticated gateway information system currently being developed by the
Defense Technical Information Center of the US Department of Defense by
vtilizing a great variety of hardware, software, and communication technologies.
This integration of diverse yet functionally compatible automation should be of
great interest to our readers, as is its current development in artificial
intelligence and hypermedio applications.

Day and Matheson highlight the development of a practical and useful
microcomputer-based interlibrary loan system in a Canadian academic library.
Their article illustrates the background, the process, and the issues and problems
of such a development, which many of our readers can appreciate.

Kelly, Andre, and Morrison present interesting survey results on delivering
agricultural information to patrons in alternative information formats—
hardcopy. online or via digital videodisc. This is an important area in which
additional research is needed.

Finally, in keeping up with our international interest, Greenfield examines
the implications of technology transfer in the area of computer, communications,
and information technology, from the first world %0 the Asian third world
countries. Several profound questions are raised on the utilization of new
information technologies to developing nations. They deserve our thoughtful
consideration.

As usual, the MicroWatch column is full of newsy items. In line with the
dynamic developments in the optical information areas, more items related to
optical products, services, and systems are included for the readers’ interest.
Your comments and input are invaluable in helping me to shaope the contents of
this section, since there is so much going on!
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