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Abstract

| studied supporting to use databases in a distributed environment. Many more databases are avail-
able than in the past, because information resources, including databases accessed without restrictions
of time or a place, have been increasing with the spread of the Internet and many of them are offered
freely. Moreover, users’ behaviors have been varied because of the variety in the database users. Be-
fore the spread of the WWW, most users of databases were specialists, but today most of the users are
end users of various jobs and ages.

In this study, I focused following two problems caused by various databases and various database
users:

1. Itis difficult to find out and select databases which satisfy user’s needs.
2. It is difficult to make full use of databases.

If a user can not find out and select databases which satisfy the user’s needs, it causes some problems.
1) The user can not get the search result which the user wants to get. 2) It takes a long time to search
many inappropriate databases. 3) It takes a long time to examine the search result because information
which the user wants is buried in noisy search result. Therefore, the process to find out and select
databases in the case which various databases are available is necessary.

For this process, it is necessary to know information about databases. But it is difficult to know this
information because various databases are available on the world and user’s needs vary (e.g. time and
money to use, subject of database, available media).

Additionally, it is necessary to make full use many functions of databases. There are many functions:
e.g. searching with free keyword in full-text search, searching with controlled term, searching with
field limitation (author, title) and/or sorting search result. If a user searches a database using free
keywords and the database returns many results, the user may need to search again with field limitation
in order to narrow down the result. Therefore it is difficult to know many functions and make full use
them.

I solved these problems using two approaches: unifying search user interface and sharing informa-



tion about databases.

My approach “unifying search user interface” means that users can search many databases with a
single search user interface which they are familiar with. This approach allows users to search many
databases with a search client and to use a new database with the client in the same way as other
databases which they have used.

My approach “sharing information about databases” is one in which users are able to input and use
information about databases with each other. This approach allows users to share information about
various databases with each other. A user is able to find suitable databases for his/her information
needs through the sharing information, to understand how to use the databases, and organize that
information from his/her point of view.

My study is roughly divided into three parts. | showed the effectiveness of these two approaches
through the study.

First, I developed a Z39.50 search client. This client is based on Z39.50 protocol for interoperability
of information retrieval systems. By using the client, users are able to input Japanese search term and
to display Japanese search result. | showed that users are able to search many databases with a single
search user interface.

Second, | studied the environment that supported selection of Z39.50 databases. The environment
allows users to share information of Z39.50 databases in WWW. | developed the WWW-Z39.50 client
as a part of this environment. In this environment, the users can share information which other users
organize by themselves. When a user clicks one of list of Z39.50 databases, which is shared infor-
mation, the window for retrieval of the database will be opened for the user to start his/her retrieval
immediately.

Third, | developed a system which users are able to input and browse information about databases.
I classified information about databases into two categories. One is the fundamental information suf-
ficient for users to select databases depending on their own needs. | designed 21 items as fundamental
information and developed the system such that users are able to browse and add fundamental informa-
tion. The second type of information is commentary information, which is comprised of, for example,
users’ know-how and grouping information from various viewpoints. In my system users are able to
browse and add commentary information. | have used 3,614 records from databases in Japan, derived
from Database Daicho Soran, as a sample data set for my system. The system allows users to share
information about databases, easily discover suitable databases and use them.

As | mentioned above, my approaches to support for various users to use various databases are
“unifying search user interface” and ”sharing information about databases”.

”Unifying search user interface” allows users to use multiple databases without changing the inter-
face of each database. This benefits database providers as well as users of databases. The reason why



unifying interface benefits providers is the increasing opportunity to get their own databases used by
a new user who have never used it because of unfamiliar interface with it. In my first study, | showed
the unifying search user interface and the effectiveness of it.

Sharing information about databases benefits users because individual users or organizations do not
need to get daily changing information and each user to share information contributes information
about databases which the user is familiar with. Additionally, because a library often provides a lot of
databases, each library has to provide more information about the databases for users.

Therefore, the cost of making information about databases has been increasing and information
about same database has been made redundantly. *“Sharing information about database” benefits
providers of database service such as library in terms of providing effectively the information and
decreasing the cost to make the information. In second and third studies, | showed the approach of
sharing information about databases and the effectiveness of it.

Not only each approach, unifying search user interface and sharing information about databases,
benefits supporting to use databases, but also the combination of these approaches benefits it more
effectively. If only one approach is available, a user may be not able to search databases. In the case
that only unifying search user interface is available, users are able to search all database in the same
way. But users may not search databases effectively because they can not know information about
databases. In the case of that only sharing information about databases is available, users are able to
know information about databases. But users can not search the database without mastering how to
use a database. For example, in the case of using a database which uses strict controlled term, if a user
searches the database with free keywords, it returns inappropriate results. To solve this problem, it is
necessary for users to know the information that the database uses strict controlled term. In second
study, | showed the combination of these approaches and the effectiveness of it.

Many more useful databases are available today than at the time when | began this study. For
example, databases provided by University of Tsukuba Library are over one hundred. Additionally,
magazines and journals provided by a digital format through the Internet are increasing. People are able
to read the full-text of a paper immediately which they find out by searching a database. Therefore,
supporting to use databases in a distributed environment has been more important and this study is
significant.

Vi
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PODUDOODOODOO0OOO0OODODODOODOODODODOOODmMODODODOoDOoDon
OoO[35]10000

02302739500 PDUOOOOOOODOO ASNAOOCOOCOOOOO

10



34Tk

Z39.50

ASNIAT

oy (Wi
PDU

PDU = chosise {
initR equest
init response

)

BRER
BERER
2EE

BER
(FFS1ERAD

0 22 Z39.50

2.2.2 BER
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2.2.3 Request 0 Response
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sponse 0O ODOODOOODO Request 00D OOOOOOODOOO OO Response 0000
O0000000000000000 Request 0 00O 0OO00OOOO Response O O Initialize,
Search, Present, DeleteResultSet, AccessControl, ResourceControl, ResourceReport, Scan, Sort, Seg-
ment, ExtendedServices, Close D00 DOOO0OOO0O0O0O0O0OODO Initialize, Search , Presentd O O
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PDU ::= CHOICE({

InitRequest [20] IMPLICIT InitializeRequest,
InitResponse [21] IMPLICIT InitializeResponse,
searchRequest [22] IMPLICIT SearchRequest,
searchResponse [23] IMPLICIT SearchResponse,
presentRequest [24] IMPLICIT PresentRequest,
presentResponse [25] IMPLICIT PresentResponse,
deleteResultSetRequest [26] IMPLICIT DeleteResultSetRequest,
deleteResultSetResponse [27] IMPLICIT DeleteResultSetResponse,
accessControlRequest [28] IMPLICIT AccessControlRequest,
accessControlResponse [29] IMPLICIT AccessControlResponse,
resourceControlRequest [30] IMPLICIT ResourceControlRequest,
resourceControlResponse [31] IMPLICIT ResourceControlResponse,
triggerResourceControlRequest [32] IMPLICIT TriggerResourceControlRequest,
resourceReportRequest [33] IMPLICIT ResourceReportRequest,
resourceReportResponse [34] IMPLICIT ResourceReportResponse,
scanRequest [35] IMPLICIT ScanRequest,
scanResponse [36] IMPLICIT ScanResponse,

-- [37] through [42] reserved
sortRequest [43] IMPLICIT SortRequest,
sortResponse [44] IMPLICIT SortResponse,
segmentRequest [45] IMPLICIT Segment,
extendedServicesRequest [46] IMPLICIT ExtendedServicesRequest,
extendedServicesResponse [47] IMPLICIT ExtendedServicesResponse,
close [48] IMPLICIT Close}

023 Z39500 PDUOOOCOOOOOO ASNAOOOO
2.2.4 Initialize 0O (DO OO)
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RPN-Query ::= Argument
| Argument + Argument + Operator
Argument ::= Operand | RPN-Query
operand ::= AttributelList + Term
ResultSetId | Restriction
Restriction ::= ResultSetId + Attributelist
operator ::= AND | OR | AND-NOT | Prox

The notation above is used as follows:
ti= means "is defined as"
| means "or"

+ means "followed by", and + has precedence over

(i.e., + is evaluated before |).
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ogoooooooad

Attribute Element
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— 1-1 Use Personal name(O O O)
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0 O Attribute Element 0 00 0 0 0O O bib-1 0 Attributeset I DO OO 0000

226 PresentO0 (DODODO)

000000000000000000000Osearchand retrievel retrieve 00000000
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021 bib-1(00O)

Attribute Type Attribute Value
Personal name 1
Title
ISBN 7
Use Date 30
Author 1003
Any 1016
Publisher 1018
less than 1
equal 3
Relation greater or equal 4
greater than 5
not equal 6
AlwaysMatches 103
first in field 1
Position first in subfield 2
any position in field 3
phrase 1
word 2
key 3
year 4
date (normalized) 5
Structure word list 6
name (normalized) 101
structure 103
free-form-text 105
local number 107
string 108
right Truncation 1
left truncation 2
Truncation left and right 3
do not truncate 100
process # in search term 101
regExpr-1 102
incomplete subfield 1
Completeness complete subfield 2

complete field
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<dbname>0 0 0 0 </dbname>

<system>000000000</system>

<condition>000000: OOOOOOO
</conditions>

<format>000 (CD)</formats>

<contributor role="producer">(O) O0OOO
</contributors>

<contributor role="distributor">(0O) OOOO
</contributors>

<description>0000000000000000O00O
(0)OoOoDOOoOooOOooOoOobOooobooooooodg
gobooboooobuooboboooboobo
gobooboboooboboboobuoobobooobo
goboobobooobe,o000bObOobOObO
00000000000 000</descriptions>

<subject>00 </subject>

<subject>00 </subject>

<subject>00 </subject>

<subject>0000</subject>

<subject>00 </subject>

<subject>00 </subject>

<type>00 (O00)</type>

<lang>0 00 </lang>

<period>1999 00 </period>

<total>6,000 00 </total>

<intervals>0 1 0</intervals>

<interval num/>

<region>00</region>

<category/>

<access/>
</database metadatas>
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