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Digital Archives using XML Description and
Application to Historical Researches

Mamoru SHIBAYAMAY Yoshikuni YOSHII',
Makoto GOTO#, and Venkatesh Raghavant

Abstract: This paper describes an optimal content delivery in the digital archives for 4 documents
(“Japanese Economic History”, “Fushimiya Zenbei”, “Osaka Official Notices”, and “Mori Collection”)
using the XML(eXtensible Markup Language) description in Edo era in Osaka. Further, we discuss
various aspects relating to the development a "virtual library" which employs an interactive
environment for exchanging opinions and comments in the research activities. A "virtual bookshelf"
feature with walk through is also available for document retrieval. Several user-interfaces related
to the "virtual library” are presented and the simultaneous retrieval for these documents based on
Z239.50 standard is also discussed.

Further, this paper describes attempts to apply the XMIL/XSLT (eXtensible Style-sheet
Language Transformations) for describing the process of restoration in "Shoso-in Monjo” which
handed down from the Shoso-in of Todaiji Temple from the 8th century. This document exhibits an
unique dissimilarity between their logical structure and physical layout due to transcriptions on
both sides of paper and also "rearrangement" in 19th century. The database system using
XML/XSLT allows users to examine a procedure of restoration of the "Shoso-in Monjo" and a wrtual
recreation of the original document called "Tanzaku" as a MS-Word document.
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1. Digital Archives and Integrated Retrieval a photographic record of the original materials.

Based on Z39.50 Protocol

Recently, the digitalization material such as
historical document and the valuable books is
being carried out by many organizations aiming
to develop electronic libraries and museums. Such
digitalization efforts often fail to adequately
address important issues concerning document
preservation and digital content delivery.
Moreover, even in the case of providing access via
WWW, these digital presentations provide merely
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In this paper, we describe the process for
digitalization of 4 documents including "The
Document of Japanese Economic History" taking
into consideration aspects such as document
preservation and optimal content delivery.
Further, we discuss various aspects relating to
the development a "Virtual library" which would
provide an interactive environment for
exchanging opinions and comments about these
documents. A walk through and ‘virtual
bookshelf" feature are newly implemented for the
document retrieval. Several user-interfaces
related to the "virtual library” are presented and
an information retrieval based on Z39.50
standard using OpenText5.1 is also discussed.
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1.1 "Digital Archives
Documents”
"Digital Archives of Japanese Historical
Documents"(DAJHD) is composed of the following
databases.

of Japanese Historical

| Table 1. Content of DAJHD |
[1] "The Document of Japanese Economic History"
image database [Jecoh] , 627 booklets and about
20,000 images

[2] "The Fushimiya Zenbei Document" image
database [Fushimi] 1259 documents and 1,986
images

[3] "The Document of Osaka Official Notices" in
the Edo Period [Ofure], 10,708 notices

{4] "The Microfilm Archives of the Mori
Collection” image database [Moril, 2,259 books
and 297,177 blips.

First of all, the digitalization in "Jecoh" is
described. The process from the digitalization of
the Oth material (generation of the 1st material)
to be provided as the archives can be thought by 2
stages below. First, the digital images are made
and obtained through the scanning of films, it
means the digitization process, after taking
picture to the color microfilm for all of documents.
It is, of course, based on the coexisting ideas of
<archives> and <distribution> in the information
resources. It must be considered that how to
storage/distribute huge documents and materials
under the circumstances such as the digital
record media and the input/output devices are
short-lived. Next, a building of the image or full

- text database, and the providing scheme have to
be considered. '

The characteristics of virtual library
DAJHD is as follows:
(1) All the catalog and the full text databases have
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Fig.3 Virtual Bookshelf(2)

described based on the XML standard, and the
retrieval system is provided by OpenText5.1.

(2) Guide by walk through and the document
retrieval through the virtual bookshelf. The
"Reference counter" in DAJHD is shown in Figure
1. Figure 2 and 3 are taking out of material from
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Fig.4 Retrieval Result in [JECOH]



"Virtual bookshelf'. The content of the catalog is
displayed on "Virtual bookshelf" at a mouse
position. The user can be found out the content of
material inside in a box at once based on the
catalog display function. Figure 4 shows an
example of Letueval 1esult
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Fig.5 “Research Memo™ Function

(3) A bulletin board function “Research Memo”, as
shown in Fig.5, which allows users to exchange
the memorandum in research activities has
equipped to be presented and be opened to the
public users (Jecoh).
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Fig.6 Automatic Transcription in [Fushimi]

(4) A display of automatic transcription at a point
of mouse cursor for calligraphic writing on the
document. In [Fushimi], the transcription in a
sentence where the mouse is currently pointing
can be displayed as shown in Figure 6.

(5) New attempts in the user interface, for
instance, page reference functions based on the
thumbnail display which makes the original
position as the upper right corner in the historical
document(See Fig.4).
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Fig.7 “Mori Collection™ Microfilm Retrieval

Besides, (I)the information retrieval standard
739.50 has introduced and the simultaneous
retrieval in various databases has implemented,
(2)the mutual referencing function in the several
Official Notices [Ofure] using Link function of
XML, and (3) the material of [Mori] (a part related
with the early modern age) is recorded in about
300,000 blips of microfilm. The catalog can be
retrieved through a page of Web browser(See
Fig.7), then a blip in retrieval result is
dynamically taken out of the stocker (mechanical
storehouse) on the fly. then scanning for it done at
once(See Fig.8). (4)All of catalog in the database
has written by XML standard. The retrieval
system has implemented by the engine PAT50 in
“OpenText5.1”.

Mutual reference and links between the
records in the [Ofure] may be added dynamically
after extracting the specific keyword related with
the reference request from the result of retrieval
including XML link description.
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Fig.8 Result of Microfilm Retrieval
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Fig.10 Z39.50 & OpenText5 Configuration

739.50 are defined as the origin, target , and
association respectively. The origin, hereafter, is
called as the client in this paper. Moreover, in
order to carry out the information retrieval based
on 739.50 protocol from HTTP, the function
HTTP-Z39.50 Gateway which converts the
protocol from HTTP into the client can be
provided. Figure 9 shows this outline. On the
image server which employs DAJHD in the
digital library, the Z39.50 target, the Z39.50 client,

EJ ‘HTTP Protocol ‘ :Z39.50 Protocol

Fig.9 HTTP-Z39.50 Gateway

1.2 Integrated retrieval based on the 239.50 standard
The information retrieval Z39.50 standard
which has been wused in the bibliography
information retrieval was newly applied into the
historical documents.
The client, server, and retrieval session in

<?xml version="1.0" encoding="Shift-JIS" 7>
<l-- $XEFFS.H0 EFES. 41 BB #2 ZHOA 43 BHA #4 FEA 45 WHE
#6 FIB, #7 N #8 7 AN LEF #9 a< &S 410 BERAR] >
<FushimiyaDocument>
<Document>
<Dno>001-00</Dno><Sno>0001</Sno><Title>F8 ¥ 1 $RFZ FH</Title>
<Reading>7 AH Y £V AF R /) 2 |</Reading>
<Sender>E =\, F i’><./Sender><Receiver>1;{‘ R B L fi</Receiver>
<Year>1796</Year><Japanese Year>H& B /\ £ B </Japanese Year> '
<Comment>$f H&H B DEHIEX (&—WA+—RF) . FIE (FIIRE) £o1EFEF, <Comment>
<FilmNo>000001</FilmNo><Blip>0003</Blip><Registration>9505 | 5</Registration>

</Document>

<ImageFile>f0001.jpg</ImageFile><Link>/Fushimi/htm|l/phtmI/pf0001.htmI</Link>

Fig.11

XML Description in [Fushimi]

<Use>
<1016>Dacument</1016>
<12>Dno</12>
<33>Sno</33>
<4>Title</4>
<35>Reading</35>
<1003>Sender</1003>
<1002>Receiver</1002>
<31>Year</31>
<30>JapaneseYcar</30>
<63>Comment</63>
<101 1>Registration</1011>
<{Use>
Fig.12

# Attribute bib-1 Type:Use Value:|

Item name in bib-1
#Any
#Local number
#Number local call
#Title
#Title parallel
#Author
#Name
#Date of Publication
#Date
#Note
#Date/Time added to db

Fushimi’s Tag Mapping
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Retrieval based on Z39.50



and HTTP-Z39.50
simultaneously.

gateway are  worked
Figure 10 shows a system
configuration  where  Z39.50 has been
implemented by GlobalFinder. Next, it is
necessary to consider the attribute set Attribute
Sets in Z39.50 standard, its abbreviation is ATR,
as the retrieval function. The GlobalFinder treats
only bib-1 set, and it is based on the bibliography
information. Therefore, in the database shown as
in Table 1, it is not easy to map each items into
the bib-1 attributes such as Fushimi and Ofure.
Figure 12 in the tags as shown in Fig.11 shows a
case of mapping between tags in [Fushimi] and
bib-1 attribute. Figure 13 shows the retrieval
page for specifving a keyword. The retrieval result
of catalog links the first information(original
resource) using an anchor tag except the Ofure
target.

2. Description for restoring process of “Shoso-in
Monjo™

The “Shoso-in Monjo” is a generic name of a
set of documents that were handed down in the
Shoso-in of Todaiji Temple from the 8th century.
The “Shoso-in Monjo” has been remarkably
deformed and ruined due to transcriptions on
both sides of the paper and also “Rearrangement”
in the 19th Century. The “Shoso-in Monjo”
exhibits an unique dissimilarity between their
logical structure and physical layout. This
research attempts to apply the XML/XSLT for
restoring “Shoso-in  Monjo© and develops
techniques that could contribute towards a better
understanding and preservation of similar
historical documents.

The authors had adopted the XMIL/XSLT
technique for restoring remarkably deformed and
ruined document in the “Shoso-in Monjo”, and
developed a support system which examines the
procedures for formulating a rule-based logic. The
“Shoso-in Monjo” structure is based on related
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Fig.14 Photogravure Microfilms(D1)

EMEBRRE LY —KHE Vol d

plural material that can be converted into XML
expressions using the structured support tool.
This XML document can be displayed on a Web
browser using the XSL which restores the original
logical form of the document while the physical
structure is restored with a MS-Word macro as
“Tanzaku.”

2.1 Shosc-in document

The Shoso-in document shows all the
documents which have been stored in Shoso-in in
a broad sense among the Shoso-in treasures
which are managed by the Imperial Household
Agency Office of the Shoso-in Treasure House. In
a narrow sense, this shows a part of 667 volumes
and 5 books of Shoso-in ancient documents, and a
part of "Mokkan".

The paper materials used for these
documents had been reused by the reason why a
large amount of wastes of official documents. In
general, the document(book) before and after
reusing the wastes in this paper are defined as 1st
and 2nd sides of sheet respectively. During Tempo
years (1833-1836), the “arrangement” which the
official parts of document had been extracted and
edit new version focused on the 1st side of sheet
had been carried out and continuously been
compiled in Meiji era.

2-2. Shoso-in document "Restoration”

The necessity of the restoration on the 2nd
side of sheet depends on the reason described as
follows: in the both arrangements in Tempo and
Meiji era, the appropriate connecting and/or
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Fig.15 "Shoso-in Document Catalog"(D2)
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Fig.16
binding between sheets had been lost because of
being collected only excellent documents by
making an arbitrary selection. There also are the
parts where the relation of the surface and back
sides of sheet had confused because it

"arrangement’ was to be paid attention to the 1st -

side of sheet, too. Therefore, it lost forms in
document should be restored to an original form
with focusing on the 2nd side of sheet.
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"Dainihon Komonijo"(D3)

The "Tanzaku" can be confirmed by glancing
at relevant part for connecting and binding
between sheets induced from an restoration idea,
the relation of inside and/or outside in both 1st
and 2nd sides of sheet, layout in sheet, and a part
of the compilation of "Dainihon Komonjyo" (D3).
In order to create "Tanzaku", various materials
such as photogravure microfilms (D1), "Shoso-in
document Catalog" (D2), and D3 are used.

2-3. Examination of restoration in Shoso-in
document using XML

Here, the structure as a unit which makes a
sheet up is called a physical structure. The
information on this structure can be obtained
from the D1(see Fig.19) as shown in Figure 14
and D2(see Fig.20) as shown in Figure 15. The
structure which is straightened the appropriate
form as the document is called a logical structure
regardless of the connection of sheets, and the
unit of the structure is described in D3 as shown
in Figure 16. The both D1 and D2 as the order of
arrangement differs from D3 in volumes, page
numbers, and the logical structure. Therefore,
the way of expression using XML becomes one of
problems with the volume and page of D3 against
D1 and D2. In case of creating "Tanzaku", the
system which employs a feature of being
reconfirmed by glancing at the following things
has to be equipped: the both first and end lines
are shown and an indication which shows the
characters position in the sheet paper is needed,
the both order and shape which show the order of
connection between sheets, and the relation to the
position in D3.
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Fig.18 “Tanzaku" Creation Process using MS Word

2-4. Description of restoration using
XML/XSLT

First of all, the Shoso-in document researcher
inputs each historical materials on a certain rule,
and creates the Shoso-in document data base. D1,
D2, and D3 which configure this database are
each RDB, XML/RDB. and the XML forms
respectively. Structural conversion from the RDB
form to XML is an already-known technology.
After converting it, a transformation which
creates an integrated new "Structure” for whole
data from each XML form in each data has to be
needed. A rule used for this transformation is
called a structure rule. This rule also implies a
knowledge base in restoration process of the
Shoso-in document as below.

The structure rule is described with XSLT.
Figure 19 shows XML document which is the
intermediate expression generated based on this
structure rule. In this XML document. the
description following a tag <EFBEXE>
(Shoso'in  document) constitutes basically the
connected sheets as a unit of sheet with the
physical structure (it is shown as a part enclosed
in the short dashed line in Figure 19). However,
the expression of the logical structure is described

process

behind the unit of the physical structure based on
the logical ID (It is shown in a part enclosed with
the solid line of Figure 21). The expression of the
logical structure assumed to be display by Web a
browser, and the physical structure is restored on
the "Tanzaku".

2-4-1. Expression of logical structure

In order to display the document with the
logical structure, a style sheet using XSL has to
be made firstly, and then an output function
which employs the display the XML document
according to the logical structure has
implemented. The style sheet displays the
Shoso-in document with XML expression onto
Web browser after constituting a logical structure
from the intermediate document. Figure 17 shows
its result. In Gaiji expression, the TrueType font
of "Konjyaku Mojikyo" is used.

2-4-2. Tanzaku(Strip of paper)

In "Tanzaku" which expresses the physical
structure. "Tanzaku' generation macro has
developed by using the macro-function on the
word processor MS-Word (Word2000 edition).
This macro reads the XML document which is the
intermediate expression as shown in Figure 19,
and inserts the tags necessary for creating
"Tanzaku" such as the sheet. volume and page
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numbers in "Dainihon Komonjo", the first line,
the end line, and connecting information into
Word document. The work of the "Tanzaku"
making which has been very taken time up now
can be easily processed by using the macro (see
Figure 18). By developing these functions, the
implemented system contributes not only to
accurately proceed the restoration work but also
to reduce the working time and to efficiently
advance the Shoso-in researches.

3. Conclusion
An optimal content delivery in the digital

archives for 4 documents using the XML
description in Edo era has been discussed. And,
Several user-interfaces, including a "virtual
bookshelf" feature with walk through, related to
the "virtual library” has presented and the
simultaneous retrieval for these documents
based on Z39.50 standard also has described.

Also, an application of the XML/XSLT for
describing the process of restoration in
"Shoso-in Monjo" has introduced.
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<?xml version="1.0" encoding="Shift_JIS" ?>
<?xml-stylesheet type="text/xsl"
href="makexml.xsl" 7>
<output>
<record><ID>1</ID>
<iHRE B ></il B>
<FTiB>%t~ (& 18-6</FTIE>
<ikFE B> 1</EE >
<K B A CEE>14</K B A X EFE>
<KAFREXEET>365</KAAREXEEH>
<HTRIT>FIE G — DR </ KFAT>
<IEHAT>EF T EEH </ TR IT>
<fifi B></iii E>
</record><record><ID>2</ID>
<HREB></FRNE >
<Fr B>t~ 1E 18-6</Ffi>
<HET>2</FE>
<K B AE RS 14</K H ARG EE>
<KBAHXEHE>366</KARTXER>
<HEERIT>WRE MERNL T SiE</EmiT>
<BAT>& NV YL LIS HEEA</EAEIT>
<fFE><Mii E>
</record>
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</record>
</output>

Fig.19 XML expression of photogravure data: D1

<?xml version="1.0" encoding="Shift_JIS" 7>
<catalog>

<data><ID>1</ID>

<TH 5 H></I5IH 5>

<P B>%i < 1E 18-6</FTlE>

<K H AT WL EE>14</K B A UEE>

<K H ARG TERABE>365</KA A XFEHREE>
<KHARHXERT B>366</ KB AL XEFRTE>
<t ></ B4 >

< (L></FE>

<BHRF M ><GIWT /><B# H></EHRIERE>
<BI LS A ></ B A >
<BHEIE > < EHUT R t>
<HERHE WA > </ BRI >
<HERHE A ><AER T RE>

</data>
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</catalog>

Fig.20 XML expression of
Shoso-in Monjo Catalog: D2
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<?xml version="1.0" encoding="Shift JIS"?>
<ESFEIGE>

<> <FiB>Hi a5 18-6</FiB>

<BUEAIT>

<BUER B >HRRE T HHEUER</ RCEREE >

<>
| <KRAREXEARI<KHAGTEER>14-365</ KAALXEER>
R EIIETES
<line s>A[EE—{liX<del>EH</del><ins>—EHEHEH </ins> = FUEMIU<ins>=</ins><a>#
</a><wazi>ZFH</wari><ins>/\</irs><wari>#5Fi</wari></line_s><br />
<line>H A H tF<del>NEM</del><ins>LB =+F</ins>%E</1line><br />
<line> NF<del>=FNBEHE-+—k</del><ins><del>MFN+TiE</del><ins>UTFRE A+ HE
</ins></ins>#F#</line>
<line> AFLF<del >t EM</del><ins>/LB<gt set="mojikyo" name="002712" />f</ins>
EREHE</line>
</EEXE>
TRERESERTS :
<SKAARHXEAID<KBEAETCEER>14-366</ KBALXELR>
TGREYE TGS
<line> —FtBE+T<ins>t</ins>E<E> 1T </ 58 </ 1ine>
<line> ZF3EfR</Line>
<line> MNMBE=TFNBEIA+ZFE<wari>—FAB REENASTHTFN+3E</wari><ka>if</ka><wari>
AEBIA—8EF < /wari><gt set="mojikyo" name="002712" /><wari>#E</wari></line>
<line> REZE=H<del>L+I=</del><ins>N++t</ins>®H H<del>—EHIL+HLE</del><ins>T
BiE</ins></lire>
<line> EERE—TE HAO<del>t+IELER</del><ins>/N\+—H"R</ins></line>
<line> HI=FIOFEHMU<ins>=</ins> WEEHFTE</line>
<1ine> A BIEBE—iR<ins>—%i</ins>AEMNH</line>
<line> KEEFNE_A+NE</1ine>
<line>  HAMWEARIETRERE. MSIELEE</line>
<line>  HhiEEEIMF</line>
<line e> EF TEEH</line_e>
</ImESTE>
GREEELERI /S
<tr /><gaik />

S T

<line s>REMRAL TEM</line s>

<line>ERKF BRI F</1line>

UREXE

</ KBAGXEAI

<KBAEHFLEAI><K ARG CRET>14-367</ KARGTLELE>

SERYISTETIGEONS

<line>¥friE NI _ EERTAFE</line>

<line> HAEXREIEER+—HEASEE HEAR</line>

<line> MHIOLIE</line>

<line> REEFNUE_H</1ine>
</PREIE>

<FREEXCE id="3">
<line>ERKFEBEREH</line>
<line e> &ANDVIN LEHEEA</1ine_e>
</ CE>

TREKELERILSITHS

v,

RBISTHETIGETEES

<line s> AEKMEER+—HBEAFES</line_s>
<line e>  #EFEEAME</line e>

</FREE>

</ R ARG TEARI></#H>

s

</RRE>
</IEBIRXE>
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Fig.21 Intermediate Expression Based on XML Description




