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Abstract

Digital library is very useful to retrieve and re-
fer to appropriate information directly in on-line, and
many projects have been ezpanded progressively until
today. However, the digital Library with operational
interface or personal/private manipulation facility is
not always sufficiently investigated with a view to con-
structing environment in which users can apply the
retrieved /referred information to their ordinary works
directly or their original requests effectively. This pa-
per addresses the subject about such personal working
environment directly. So, in this paper the personal in-
terface for digital library is proposed with respect to a
working environment with personal data Library, con-
structed on the ezisting digital libraries. Our main
idea is to introduce the concept of notebook as user-
specific data storage.

1 Introduction

. Today, the on-line information reference/browsing
functions are very useful and effective through WWW (
World-Wide-Web ). Many persons have experiments
that they often retrieved/referred to some data on dis-
tributed computing resources. Digital library is one of
resources for such on-line information reference, and
makes it possible to access to requisite information
easily /instantly from electronic-form materials such
as books, pictures, newspapers, videos, films, jour-
nals, etc, without any troublesome actions/operations.
Many projects about this digital library have been pro-
moted eagerly over the world [1, 2, 3, 4].

However, the functionality is not always success-

ful in point of personal reference because in many
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cases the operafional interface depends on the ready-
made tools such as Netscape [4] or self-produced re-
trieval /reference facilities [5]. Namely, it is neces-
sary to develop personal working environment for
digital library, as if we read paper-form books and
compose/edit our own documents/reports under in-
terrelated operations between retrieval and reference
[6, 7]. In our work of reference/composition environ-
ment, the functionality which copies/pastes appropri-
ate book/material segments and then arranges our
own documents/notebooks effectively can support our
creative working process. Of course, the currently de-
veloped systems can support partly the functionality
under the integration with the ordinary facilities.

In this paper, we address a personal interface mech-
anism on the digital library [8]. Especially, we focus
on the reference/composition environment in which
users can retrieve/refer to requisite data on the public
digital library or personal data library effectively and
then edit/compose personal notebooks from these re-
trieved/referred data. Thus, our subject on the per-
sonal interface for digital library is to construct user-
specific working environment on the existing digital
library system virtually: the main idea is that user

has his/her own data library personally.

2 Framework

The objective about our personal interface on digi-

tal library is to construct personal reference or compo-



sition environments for individual users, where users
can retrieve some interesting data from the public digi-
tal library, copy the retrieved data on their own work-
ing space according to their activities, make up the
documents by using their own layouts and refer to all
electronic-form documents uniformly even if the doc-
uments were public digital library and privately gath-
ered/created data. So, the important components are
the notebook, and also the associated functions. Of
course, the notebook is a virtual data file to be accom-
panied personally with individual users, and is man-

aged as a member of personal data library.

We illustrate our personal interface in Figure 1 con-
ceptually. Our personal interface is not simply an op-
erational window system, but contains its own data
library ( user by user ). The basic component is a
notebook. The notebook is a collection of individual
data segments, organized systematically from the ex-
isting data library and newly created/composed data.
Through this personal interface the data library and
digital library are effectively referred by means of in-

direct retrieval and direct processing functions.

Request Result

Personal Interface

Integrated Interface

Personal
Data
library

Personal data

Public data

Figure 1: System structure of personal interface
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3 Data Structure

The digital library may be constructed on the or-
dinary relational database system [5], while the data
library must be developed newly, so that individual
notebooks are necessarily accessible and also the con-
tents of notebooks are sufficiently referable. The note-
book is implemented under the hyperlink mechanism:
individual components are linked to other components
in its own notebook and/or another notebook, and/or
data items in digital library [9, 10, 11].

The basic components in the notebook are “Book”,
“Segment”, “BookSegment”, “NoteSegment”, “Head-
ingSegment”, “CommentSegment”, “NoteBook” and

“Term”, and are defined as classes.

e Book: This specifies the whole feature of note-

book. The instance corresponds to a notebook.

o Segment: This represents a part of notebook
when the notebook is constructively composed
of different kinds of components: this specifies
a sub-class as classes “BookSegment”, “NoteSeg-
ment”, “HeadingSegment” and “CommentSeg-
ment”. The instance belongs to one of these four

sub-classes.

o BookSegment: This répresents appropriate part
of digital library as text-type data( e.g.sentences

)-

o NoteSegment: This points out appropriate part

of notebook as text-type data( e.g.sentences ).

o HeadingSegment: This represents a user-written

part instead of NoteSegment.

e CommentSegment: This also represents a user-

written part as comments.

e NoteBook: This specifies the personal notebook

which consists of a sequence of segments.

o Term: This represents a specific term in a per-

sonal notebook.
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Figure 2: Data structure for library books and per-
sonal notebooks
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Figure 3: Class instances for basic elements of note-
book
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Figure 2 shows the relationship among these classes.
In Figure 2, individual classes are related mutually
to other classes through some links and also are at-
tended with particular attribute types. Figure 3 de-
notes instances of classes, attribute values and their
relationships. An instance of NoteBook “Notel”
has a sequence of segments such as BookSegment
“Booksegl”, NoteSegment “Notesegl”, HeadingSeg-
ment “Headingsegl” and CommentSegment “Com-
mentsegl”. “Notel” is named as “Database System”.
“Booksegl” is an instance of Book “Bookl” in the
form whose line numbers are from 1 to 2 in the 20th
page. “Notesegl” is an instance of Notebook “Note2”,
which is named as “Relational Database Languages”
in the manner that the line numbers are from 7 to
10. “Headingsegl” is inserted by user, as “DbMgt”.
“Headingsegl” is used to refer to the instance of Note-

book “Note3”, denoted as “Database Management”.

4 Function of Personal Interface

In our personal interface the main data components
are public digital library on the existing database and
personal data library, as a collection of notebooks.
4.1 Overview

The main functions to be provided with respect to

the manipulation of notebooks are as follows:

1. Retrieval/Browsing for public digital library

This retrieves and browses some data stored in
digital library. First, this function enforces user
to give his/her request, and then makes up the
corresponding query for digital library to retrieve
the relevant public data. After then, the system
makes the result according to the request, using

public data and displays the result to user.

2. Retrieval/Browsing for personal data library

This retrieves and browses the data stored in per-
sonal data library. First, the user gives his/her

request to the system and then the system makes



up the corresponding query to retrieve the refer-
ence data in personal data library. After then, the
related query is also made up to retrieve relevant
public data from public digital library. Finally,

the system returns relevant result to user.

3. Load/Restore for public digital library and per-
sonal data library

This function transfers requisite data from pub-
lic digital library to personal data library. After
retrieving/browsing the data from digital library,

user can get a library book as a result.

4. Reorganization for personal data library

By using this function, user can arrange personal
notebooks according to his/her own needs. This

function is useful to create personal notebooks.

In our personal interface for digital library, it is im-
portant to manipulate user-specific notebooks, in ad-
dition to usual retrieval/browsing facilities. This per-
sonal notebook is constructed by copying/categorizing
requisite parts from digital library and by reorganiz-
ing the existing personal notebooks. Figure 4 shows
the overview for constructing the personal notebook.
The upper layer represents the digital library and the
lower layer does the personal data library. A Book-
Segment is a part of a library book selected according
to his/her interest.

This copy is usually known as the shallow copy:
when user copies a segment from a library book to a
personal notebook, only the reference data are stored
into personal data library. The reference data in-
dicates the identifier of book, page number, Begin-
line number and End-line number. If user wants to
copy actual data to personal data library, he/she can
use the deep copy. After copying instances of Book-
Segment to personal data library, user can allocate
them into relevant personal notebooks. This process

is called “categorization”.
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Figure 4: Overview of construction of personal note-
book

| In the real world, user makes up paper-form per-
sonal notebooks and arranges them so as to be able to
refer to them easily. In this case, user may compose
new personal notebooks for some sub-topics from the
existing personal notebooks. This operation is called
“sumimarizing”. Once a sub-topic is converted into a
new personal notebook, it can be utilized or referred
to by other personal notebooks. Similarly, user can
compose personal notebooks under new topics by col-
lecting the existing personal notebooks. When refer-
ring to those personal notebooks, it is easy to refer to

other related personal notebooks, too.

It is important to have a personal term dictio-
nary within the personal data library. For this pur-
pose, user can create a single term d_ictionary as a
special personal notebook. “term description” main-
tains the consistency of information within personal
data library. Furthermore, user can write some com-

ments on the personal notebooks, copy a certain part




of personal notebook to the same personal notebook
These

operations such as summarizing, collecting, term-

or another personal notebook and so on.

describing, commenting, deleting, copying and so on
are useful to manipulate the data in the personal note-
book, corresponding to human activity. All these op-
erations are collectively called “reorganization func-
tion”.
4.2 Reorganization Function

The reorganization function consists of some sub-
functions such as editing, summarizing, collecting and

term describing.

Editing function

Editing functions are deleting, copying, moving and

writing, and are primitive.
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Figure 5: Schematic diagram of summarizing function

Summarizing function

This function replaces parts of personal notebooks by
headings. Figure 5 depicts this function schematically.
User selects a part of personal notebook “Database
Technology”, which user wants to summarize and cre-
ate a new personal notebook “Artificial Intelligence”,
and then moves the selected part to the new per-

sonal notebook. Additionally, user introduces a new
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heading-name “AI” to represent the part and write
it on the personal notebook. Next, a link is cre-
ated between the heading and the new personal note-
book. Figure 6 shows instances with the operations
for summarizing function. Figure 6 corresponds to
Figure 5 from a viewpoint of data structure. The se-
quence of operations is “1 - 2 —+3 -4 5+ 6
— 77. First, it is necessary to specify an instance
of Notebook “Notel” and create an instance of Note-
Segment “Notesegl”. After creating a new instance
of Notebook “Note2”, “Notesegl” is inserted into it.
Then, “Notesegl” on “Notel” is deleted. After then,
an instance of HeadingSegment “Headingsegl” is cre-
ated on “Notel”. Finally, “Headingsegl” is linked to
“Note2”.

Instance

<O Attribute value
sb Operation
- Attribute

Atificial Intelligencge

Create

Figure 6: Class instances with operations for summa-
rizing function

Collecting function

This function collects the existing personal notebooks
into a new notebook. In Figure 7, user selects per-
sonal notebooks “Relational Data Model” and “Net-
work Model”. Then, user creates a new personal note-
book “Data model” and introduces headings “Rela-
tional” and “Network” to represent the selected per-
sonal notebooks on the new personal notebook. The
links are created between the headings and the per-
sonal notebooks. The instances with the operations

for collecting function are depicted in Figure 8. Fig-



A relation is a two-diman|
tional table. The ralat

modal contains only a sin
gla data structure. The o
ws of the table are terma

d tuplas, and the colurn

names attibutes, A relat
Tona! databasa as parceiv]
ad by the useris a collscy]
ion of refation.

A network consists of a
st of records and a sat
of finks bstween them.
Individual finks canry a
sanse of diraction. How
avar, a recond naad not
hava a single predaces
sof as in the hararchica
I modet,

Personal notebook Personal notebook
("Relational Data Model") ('Network Model")

Collecting

\{

elalional\

Network "

link

Personal noteboo‘k{ink

("Data Model")

T~ Headings

A relation is a two-dimen|
tional tabla. The relationaj
maodet containg only a sin
gla data structure. Tha ro|
ws af the table are terme
d tuplas, and the column
namas attibutes, A ralat

A natwork consists of a
sat of records and a st
of finks betwaen them.

Individual finks cany a

sense af direction. How
wver, a record nesd not
have a singla predaces

jonal databasa as percaiv] sor as in the hisrarchica
od by the user is a collact I modsl.
ion of ralation.

Personal notebook Personal notebook
("Relational Data Model") ("Network Model")
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ure 8 corresponds to Figure 7. The sequence of op-
erations is “1 — 2 =+ 3 —+ 4 2> 5 = 6 — 7.
First, instances of Notebooks “Notel” and “Note2”
are specified. Then, a new instance of Notebook
“Note3” is created. After then, instances of Head-
ingSegments “Headingsegl” and “Headingseg2” are
created on the new instances of Notebook “Note3”.
Finally, instances of HeadingSegment are linked to
instances of Notebooks “Headingsegl”-“Notel” and
“Headingseg2”-“Note2”.

Term describing function

This function connects terms to their descrip-
tions. There is a special persenal notebook “term-
dictionary” which has the descriptions of technical
terms. In Figure 9, user selects the personal note-
book “Database Technology” and specifies the term
“AI”. Then, he/she finds the relevant description for
requisite term from the special personal notebook. Af-
ter then, the link is created between the term and the
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relevant description part. Figure 10 shows instances
with the operations. The sequence of operations is “1
-+ 2 —+ 3 = 4 — 5”. First, it is necessary to spec-
ify an instance of Notebook “Notel” and an instance
of Term “Terml” on “Notel”. Then, the instance of
Notebook “Notel”, which is named as the term dic-
tionary, is specified. After then, it is necessary to cre-
ate a relevant instance of NoteSegment “Notesegl” for
“Terml” from “Note2”. Finally, “Term1” is linked to
“Notesegl”.

Instance
D a

value

---- » Operation
—+ Attribute

Figure 10: Class instances with operation for term-
describing function

5 Implementation

Our prototyping system was implemented on
WWW server. We used Mini-SQL as database man-
agement system to develop digital library and personal
data library, and also META-HTML as programming
language to implement the interface between user and
digital library. Mini-SQL is a lightweight database
engine designed for the fast access to stored data
with low memory requirements. META-HTML is an
interpreter-specific computer language with dynamic
variables and flow-control statements.

We look upon the library books as logical objects
and the components of individual library book are con-
tent data, preface data, cataloging data, article data,
index data and so on. The tables for content data,
preface data, cataloging data, article data and index
data were prepared separately. The contents of library

books were stored line-wisely on these tables.

Library books

255‘;};5{;{ g;&;;;;g

Figure 11: Starting window
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Starting window

Figure 11 represents the starting window for personal
interface. In this window, there are two scrolling lists.
One shows the list of library books in digital library
and another shows the list of personal notebooks in
personal data library. In addition to two lists, there
are also some buttons such as Go-book, Go-note, Cre-
ate and Exit. To open the required library book, first
it is necessary to select the name in the scrolling list
by clicking the mouse button and then press Go-book
button. Similarly, to open the required personal note-
book, user can click the mouse button to highlight the
name of personal notebook in the scrolling list and
press Go-note button. When user creates a new per-

sonal notebook, he/she can use Create button.

Window for library book

Figure 12 shows the window for a library book. In this
example, the content of library book “Knowledge-base
System” is displayed. There are facilities to move for-
ward or backward, page by page, using Next-page and
Pre-page buttons, respectively. There is also a facility
to jump to the required page by indicating the page
number. Additionally, there is the facility to copy re-
quired parts of library books to personal notebooks.
If user copies the required part of library book to the
existing personal notebook from the menu list, he/she
can press Select button. If user copies the required
part to a new personal notebook, he/she can create a
new personal notebook, by using Create button. Fi-
nally, user can press Copy button for copy operation.

Exit button can be used to exit this window.

‘Window for personal notebook

Figure 13 shows the window for a personal notebook.
In this example, the céntent of personal notebook
“Database System” is displayed. To carry out the
operation for reorganization function, several buttons

and a pull-down menu are set in this window. The
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Figure 12: Window for library book




buttons are named as Summarize, Collect and Term-
description to simply indicate their functions. The
pull-down menu carries out the editing functions such
as Copy, Delete, Move and Write. If user selects Delete
operation from Edit pull-down menu, another new
window will appear. In this window, he/she can mark
a segment to delete by selecting Begin-line and End-
line of segment. To insert user’s comments into a per-
sonal notebook, Write operation can be selected from
Edit menu. Once Write operation is selected, user

will be prompted to enter his/her comment and the

location. A part of personal notebook can be copied

or moved to the personal notebooks. Two operations

Copy and Move are available in the pull-down menu.

There are two methods of copying or moving, and In-
ternal or External. User can select any method ac-
cording to his/her requirement. Internal copying or
moving is done only within one personal notebook.

On the other hand, the external copying or moving is

carried out between two personal notebooks.

To summarize a part of personal notebook, Sum-

marize button can be used. After pressing Summarize

button, another window will appear. It contains facil-
ities to select the required part of personal notebook
by selecting Bigin-line and End-line, to introduce a
heading-name to represent the part, and then to in-
troduce a new name of personal notebook. Thereafter,

a new personal notebook will be created for this newly

introduced name, and the specified part is moved to

R R

this new personal notebook automatically. Finally,
Figure 13: Window for personal notebook the existing personal notebook can be seen with thein-
troduced heading name, instead of the part. To carry
out the collecting function, Collect button should be
clicked. Once Collect button is pressed, user can see
a new window with a list showing the available per-
sonal notebooks. Thereafter, user can select personal
notebooks in his/her personal data library. For each
selected personal notebook, user is prompted to en-
ter the relevant heading that should appear in the

84



new personal notebook. These heading names rep-
resent the selected personal notebooks. By clicking
these headings, user can see the contents of relevant
personal notebook. To carry out the term describ-
ing function, Term-description button can be used.
By pressing Term-description button, user can specify
the required term, in addition to clicking the mouse
button once on the relevant line. There is a facility
to get special personal notebook “Term dictionary”.
From this special personal notebook, relevant descrip-
tion part for the required term can be selected. After
then, when referring to the personal notebook, user
can see relevant description part by clicking on the line
with relevant term. Book button is a special button,
which can be used to find out the details of relevant
library book ( i.e. title of library book, author, pub-
lisher, editor, page number, line number and so on )

for a certain statement in a personal notebook.

6 Conclusion

In this paper, the personal interface, which enables
users to make use of digital library effectively as pri-
vate data library, was proposed. In particular, we
addressed the framework with respect to the func-
tionality and data structure, and also implemented
the prototyping system. When we investigate the ef-
fective utilization mechanism for digital library, it is
better to support successful reference environment for
electronic-form books as if all the manipulations were
similar to the practical operations in our real world.
Our personal interface on digital library is successful
for such a reference environment. Of course, our cur-

rent version is very limited in point of the total appli-

cability for information reference/access mechanism.

As one of our future works it is necessary to inte-
grate our personal interface with digital libraries or
information resources in many WWW servers or their
information resources systematically in addition to the

improvement of the basic/applicable functions.
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