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Abstract

Digital editions do have a great potential for new avenuessafarch, but they also pose
vexing resarch questions that have to besolved adequately in order to make the
resulting edition useful ithe long run. One of the many differences between printed
editions oftexts and digital editions is the opendedness of the latter, whinteans that

it can be done incrementally and updated without incursofgstantial expenses. The
medium of digital editions requires tleeeator to make many assumptions about the texts
explicit and recordhem in a way that can be processed automatically. This is a new
concept, which seems foreign to the agenda of a scholarewdttosateaim is to engage
with the text. This article demonstrates that weaems like a detour is actually
advancing the understanding of tiext and the need objectify a text in this giveseasc

to newdimensions of a text. It then goes on to provide detailscahaeptual model for
describing a premodern text digitally that li@en developed working on a digital edition
of the early Qing DaoistollectionDaozang jiyao.
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Introduction

Text transmittedon traditional written surfaceds immediatdy availableandtransparent
to the reader,without any additional stepsinvolved. In contrastto this, any text stored
digitally, in whateverformat, hasto be renderedto the screen(or paper)by correctly
interpreting(decoding)the valuesof 0 and1 that havebeenusedto preparelencodeXhe
text. Without this correctinterpretation the result of the decodingwill be just illegible
garbagehatdoesnot makeanysensevhatsoever.

In order to make this decodingsuccessful,the model, accordingto which the
encodingwasdone,hasto be known at thetime of the decoding Evenmoreimportantly,
asis true for any digital format, the encodingof text into digital format cannot be done
without a modelof thetext. The activity of developingandenhancinga modelof the text
thus becomesa crucial, foundational activity, laying the groundwork for the actual
digitization of textsthemselves.

Thefirst fundamentatlecisionthathasto be madewhendevisingsucha modelis to
whetherto treatthetext eitherjust asa seriesof symbolsor asa two-dimensionakrrayof
spotsof different color spreadout over a flat surface.Descendantsf the first type of
modelwould leadto a transcribedversionof a text (an exampleof a pageis shownin
Figure 1), while thoseof the secondtype of model would be somekind of facsimile
representatiorof the text, thesewill be calleddigital facsimile (seeFigure 2). None of
theserepresentationss intrinsically superior to the other; they do in fact very nicely
complementachother.
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Figure 1. An exampleof atranscribed Figure 2: An exampleof adigital facsimile
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If atextis to beusedfor informationretrievalor any otherpurposehatrequiresaccesso
its symboliccontent like for example text analysisor eventhe creationof a newversion
with a different layout, it hasto be encodedin a way that somehowrepresentghe
symbolsusedto write the text. This requiresa readingof the text andis thusalwaysalso
aninterpretatiorof thetext.

While the transcription of a text as a series of symbols is comparatively
straightforwardin most alphabeticalanguagesthe logographiclanguagesof EastAsia
pose specific problems,since exactly this transcriptionis not a given, but is opento
variousinterpretationsandin fact hasto be consideredpart of the researchguestion.lt
thusneedsa modelthatallows to maketheseinterpretationgransgarentinsteadof hiding
themin thetranscriptionprocesswhich takesplacebeforethetext evengetsto thereader.
This paperwill discussmodels used for such a representatiorand proposesa new
working modelspecificfor premoderrChinesdext.

It might betemptingto try to avoidthe wholeissueof legacycharacteencodingand
try to comeup with a completelydifferentway to encodecharactersOne suchattemptis
the CHISE projecf, which tries to build a whole ontology of charactersand character
information. In the model discussedhere, the encodingis basedon Unicode, but an
intermediatdayerof dereferencés introducedasexplainedbelow.

In the practiceof transcribingprimary sourcesthereis an additionalcomplication
throughthe fact tha there might be more than one witnessfor a text and thereforea
collation and analysisof textual variantsin othertext withnesseanight be required.The
modelwill haveto beableto accountfor this.

One last requirementis that it has to be possibleto establishand maintain a
normalizedversion of the text in addition to establishinga copy text faithful to the
original.

Preliminaries and Prerequisites

Before starting to describethe proposednew model, some preliminaries and basic
assumptiondaveto be discussedThis involves a very brief descriptionof the model
mostwidely usedfor transcribingorimary sourcesbutwill alsoinvolve a brief discussion
of the writing systemfor Chineseand how its basic propertieshave beenreflectedin
todays mog widely usedcharacteencodingUnicode.

2  SeetheCHISE (CharactednformationServiceEnvironmentproject (http://www.kanji.zinbukyoto
u.ac.jp/projects/chisg/
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The TEI/XML TextModel

Text encodingaccordingto the recommendationsf the Text Encodinglnitiative (TEI) is
todaythe mostwidely usedformatfor the creationandprocessingf textsfor researchn
the Humanities®

In XML, which is the technicalbasisfor the TEI text format, a textis basicallyseen
asa hierarchyof textual contentobjects,expressedsa hierarchyof XML elementsand
attributes, this is the so-called OHCO (OrderedHierarchyof ContentObjects)view of a
text. While this providesa powerful modelto dealwith manyaspect®f atextandallows
the definition of sophisticatedvocabulariesthere are a few problemsthat are hard to
solveusingthis model.

One of theseproblemsis that digital texts do in fact require different hierarchical
views, dependingon the purposeof the creationandthe intendedprocessingf the text.
There are severalways the TEl attemptsto solve this problem, one of them being
consideringone of the hierarchiesin a documentasthe primary hierarchy(Guidelines,
20.3Fragmentatiorand Reconstitutiorof Virtual Elements).Textualfeatureshatdo not
nestcleanlyinto this hierarchyarethenarbitrarily split into two (or more)parts.And then
introducing additioral notions,that can be usedfor exampleto virtually join elements
togetherwhich havebeenarbitrarily split within the primaryhierarchy.

Anotherway to overcomethis problemis by usingelementswithout text contentto
indicatepointsin atext, atwhich featuresof the'other'hierarchystarts.A classicexample
for this is the useof milestonesin TEI. Sincethe main hierarchyof a TEI documentis
constructedusing elementsthat describethe semanticcontentof the document(e.g.
<body>,<div>, <p>),5 elementghat hold the contentof pagesandlines cannot existin
the same hierarchy. Pages(and columnsand lines; theseare all generalizedinto the
conceptof 'milestones’are thus only indicatedby marking the point in the text flow
wherea new page begins.This makesit possibleto work with both hierarchiesat the
sametime, butthereis a tradeoff:It prioritizesonehierarchy thusmakingit considerably
more difficult to retrieve the contentof a page,as opposedto the contentof, e.g. a

pararaph.

3 It goeswithout sayingthat TEI can be usedto encodepremodernChinesetexts, which is
amply demonstratedor exampleby the texts produca by the ChineseBuddhistElectronic
Text Association(CBETA), whose latest releasehad to be put on a DVD, since evenin
compressedorm, a CD-ROM could not hold the amountof materialanymore.The earliestof
thesetextsarenearly2000yearsold.

4 Seefor exampleRenea& Mylonas& Durand(1996.

5 Earlierversionsof the TEI containedelements<page> <col>and<line> etc, which could be
usedto constructa concurrenthierarchythat reflectshow the text waslaid down on the text
bearingsurfaceputthesehavebeenremovedn thelatestreleaseP5.
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Thereis also anotherdifficulty of a more practical nature,that is, through what
procedurethe encodedtext is created.If text encodingis seenas a processof gaining
insightandenhancinghe understandingf a text, thiswill bea circularprocesshatadds
more information in several passesthrough the text. What this meansis that the
sophisticationof the TElI model, while serving the needsof text encoderswell in
providing the expressivepower to encodethe featuresobservedin a text, it puts an
enormousburdenon text encoderswishing to employ the systemfor their texts. This
seemsto be especiallytrue for premodernChinesetexts, where not only the writing
systemposesadditionaldifficulties, but thereis alsousuallyno indicationof paragraptor
sentencédoundariespunctuationithe only givenis the text asit is divided into 'scrolls’,
pagesandlines. For the purposeof this modelthen,the main hierarchyin the documenis
that of the physicalrepresentatiomf the text on the text bearingsurfaceof the witness
that is serving as the sourcefor digitization. As the encodingof the text progresses,
markersof the points of changein the contenthierarchyare inserted,thus gradually
bringing this otherhierarchyinto existenceln somewaysthis is thusaninversionof the
relationshipbetweenthesehierarchiesas they exist in the TElI model. The following
discussionwill betargetedat requirement®f Chineseext andno claimsaremadeabout
usefulnesn otherareas.

The modeldescribedn this paperis notintendedasa replacemenfor the TEI text
model, but rather as a heuristic, methodologicalmodel that allows the creationof a
sophisticatedext, mostlikely asthe childhoodof atext thatwill prepareit to spendits
adut life in aTEI environment.

Writing System

The main difficulty with encoding Chinesetexts lies in the writing system. Over
thousand®f years,the scriptusedto write Chinesetextshasevolvedandhasseenmany
changesn conventions styles and charater usage.The resultis thus a rich and deep
cultural heritage which engravesn the writing systemmemoriesof a peoplethat values
historyandmemoryin away few othersdo, resultingin awriting systemthatcontainsan
open ended,unknown numberof distinct characters Sincethe beginningof the 20th
century,therehavebeenattemptsat dealingwith this problemfrom a practicalside, by
limiting the useof charactersn daily life andthusmakingit possiblefor thefirst time to
enablemore than a tiny elite to acquire enoughknowledgeof the writing systemto
participatein a modern society basedon the written word, be it application forms,
contractspnewspapersr novels.

6 The largestdictionary known to this writer is the Zhonghuazihai, which contains85000
charactersput the difficulty hereis not really the numberof distinct charactersput the
questionwhat hasto be seenasa charactelasopposedo a merevariantof anothercharacter.
We will returnto this question.
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The last incarnationof the Unicode characterset providesalmost 75000 Chinese
characters In this casealso the definition of what hasto be considereda separate
characterchangedsignificantly during the processof defining these,which has been
goingon morethan20 yearss.

Althoughtherearenow assignectodepointsfor al charactersn daily useandeven
most rare characterghat appearin historical sourcesthereare still problemswith the
characteencodingthatareintrinsic to the way it is definedandevolvedoverthe yearsof
its developmentunwantedunificationandunwantedseparatiorof characters

Unwanted unification: Especiallyin the early phaseof the developmentwhen
therewasonly insufficient spacesetasideand processingmemorylimited, efforts
were madeto unify similarly looking charactershagsinto one codepoint value.
This makesit impossibleto referto just one of the characteishapesas opposedo
the othercharacteshapeslsodefinedwith a givencodepointin auniversalvvay.lO
Unwanted separation: On the otherhand,thereareceitain codepointsthatencode
charactersof a slightly shapeseparatelythe most famousbeing (U+8AACQC)
and (U+8AAA); the charactershapedn manyfonts do indeedlook identical
for charactersn this group,thusmakingit extremelydifficult to consisently only
usingoneof themandavoidingthe unwantecbtherpairs.ll Another reason for this

is the 'code separation rule' which meant that characters already encoded separately

in one of the character encodings that formed the source of Unicode, thase had
be treated separately.

Inconsistencies duplications, wrong assignmentsl:2 do alsoexist, but theseare

not by designandmuchlessdisrupting.

While these are annoying problemswhen dealing with Unicode, it is clear that the
advantagesf using a universal encodingfor all texts far outnumberthe problems
mentionedhere. The strategyadoptedhere is thus not the developmentor use of a

7 With the release of Unicode 6tlietotal countof CIJK characters is 74617.

8 Developmentof Unicode startedwith a document(http://wwwunicock.org/history/unicode88.
pdf) by JoeBeckerof Xerox corporationpublishedn August1988.

9 It would be morepreciseto talk aboutglyphshere,but whatit comesdownto in digital textis
codepoints.

10 In practice this canbe doneby specifyingonespecificfont to be usedto represené character.
Modern font technology also allows fonts to contain several charactershaps for one
codepointand allow a renderingprogramto selectthem as needed.There is howeverno
standardizedvay to do soacrossapplications.

11 In practice,the only way to deal with this is to preprocess documentwith a table that
changeghe unwantedmemberof sucha pair into the desiredone.

12 SeeKawabata (2006pr someexamples.
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differentencodingsystemput rathera strategyto dealwith theseproblemswithin andon
top of Unicode.This will be achievedthrougha chaacterdatabaseandthe definition of
additionalprivatecharactersvherenecessary.

The Process ofEncoding aCharacter

It might be useful hereto look a bit more carefully into what exactly happensn the
processf encodinga characterthatis transcrbing a characterfrom a sourcetext to its

digital equivalentin anencodectharacteiset,eachcharactethathasbeenassignedo a
codepoint canbe seenasakind of platonic,ideal charactethatstandsor any numberof

realworld, existingcharacte shapegglyphs),aswe seethemon a text bearingsurface.
However, it is impossibleto designsuchan encodedcharactersetin a way that each
platonic characteris only representednce, sinceit is in many casesimpossibleto

unambiguoushassignone specificglyph shapeto only onecharactersinceit is not only

the shapebut also meaningand soundthat contributeto this assignmentaindall of these
might be dependenbn the specificsof areaanderaasadditionalconditionals.n the case
of the Unicode/ISO10646characterset, this hasled to a developmeniwheremore and
more glyphs that had already been representedas membersof the set of glyphs
representedby a given characterare now alsoencodedseparatelyTheresultis thusthat
agivenglyph canbelogically representeth severakets.

In sucha situation,the processof assigninga characteicodeto a given glyph hasto
look for the setof glyphsthatasawhole mostcloselyresemblehe givenglyph, or, to put
it differently, to look for the mostspecificrepresentationf a given characterlf thatcan
notbefound,therearein principletwo choices:

To addthis glyph (G) to anexistingset,encodedy anexistingcharactecode(C)
andthusin factextendingthe setto accommodatghis newglyph.

To add a new charactercode (N) to the system,with this glyph as the most
representativef the setof glyphsrepresentety this charactecode

Thefirst optionmakesthe assumptiorG hasbeenrecognizedasin principle belongingto
the set of glyphs representedy C, which assumesknowledgeof G and of the set of
allowedrepresentativefor C. Sincethe setof allowedrepresentativefor C is anopenset,
which is not definedexhaustivelyin the relevantstandardsbut only by giving a sample
of such representativesthis decision has to be made case by caseand can not be
generalizeﬁ. The secondoption doesnot requireany knowledgeof the charactebeyond

13 Text encodingis in this respectmore of an art than an exactsciencein that manydecisions
dependon the encoder.This can and should be made less arbitrary than this soundsby
recognizingthis fact and define a policy asto what exactly should the set of represented
glyphs be. The first step to this could be for exampleto use a specific referencefont and
define what kinds of deviation from the glyphs used in this font are allowable. Such
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this glyph andis the only oneavailableif nothingmoreis known aboutthis character
The downsideis of coursethat this new charactelis not integratedinto the network of
implicit knowledge that is already in the system, through system level character
propertiesand/ora databaselt would thereforebe wiseto providealsoaway to addsuch
informationtogethemwith the character.

treasure, precious;
valuable; p5357 small thing, child; young animal; p5338

a walled village; protect,
safeguard; p5345

swaddling cloth;
infancy; p5420

Figure 3: Thesemantidields aroundthecharacter accordingo theHYDCD

Given this situation, information about the relationshipbetweenthe charactersn the
characterset has to be maintained. Different types of such relations have to be
distinguished

On the one hand, characterscan be seenas mere variantsof eachother, serving
essentiallyas a replacementor eachother. More often, however,such a relationship
coversonly part of the semanticfield of a given characterwhich makesit necessaryo
allow for a characterto belongto different groupsof variant charactersdependingon
which aspecbf its meaningis called upon“. In othercasestherelationshipmight be due
to a phoneticreplacemenbr evenerror. Dictionariesand commentariefhiavefor a long
time collected such information, which has to be taken into account.This type of
relationshipcould be calleda genericrelationshipwhich is true for all charactersn this
set,thusit is arelationship(to useatechnicalterm)onthelevel of the classof characters,
nottheinstances.

definitionsshouldgo into the project documentation.

14 The historic dimensionof the developmentof the writing systemtowards more specific
characterss alsoplaying a role here;what hadbeenwritten with the samecharacteiin earlier
textsmight be delegatedo differentcharactergateron.
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On the otherhand,out of all the possiblerelationshipghatexiston a classlevel, or
sometimesevenin additionto these for everyinstanceof a charactethatis notidentical
with the charactein modernusagethe correspondingnoden characteform needgo be
establishedWhile this might not seemnecessaryor a purediplomatictranscriptionof a
text, it is necessaryo do propersearchesnd othertext analytic tasks.Without this the
valueof atranscribedsersionis not muchmore thana digital facsimile.

Betweenthesetwo typesof relationshipsthe one completelygenericandthe other
completelytied to the specificinstance,it might well be usefulto generalizefrom the
instancespecific relationshipsto relationshipsthat are relevantfor the whole text, text
corpusor text collection,thusforming a third type of relationship(of which could exista
numberof subtypesdependingnthescope).

A NewModel forEncoding Chines@rimary Sources

In this paper,a newmodelis presentedtogetherwith a descriptionof animplementation
thatactson the model. The modelagainis describedn two partsthatarecomplementing
eachother,thatis (1) arepresentatioof thetextand(2) a databasef characters.

Representation of the Text

With respecto the characterencodingthe main problemfor premoderrChinesetextsis
that thereis a friction betweenthe modernusage,asreflectedin the encodingsystems
availablefor digital texts,andthe characterastheyareusedin a soucetext. In orderto
learnmoreaboutthe writing system,andbetterunderstandhe developmenbf character
forms and usagespneideally shouldnot haveto rely on modernencodingsystemsfor
premoderrtexts,sincetheytendto hide exactlythe differencesthat arethe objectof such
a study, but if we areto transcribethe textsdigitally, thereis in fact hardly anotherway
thento usesucha modernencodingsystem.The only realisticway out is to give up on
usingcharacteencodingasthe only traceof the characterdrom the written source.This
is howevemot easilyachievedsincedueto the way text encodings doneatthe moment,
thecharacteencodings agiven,onwhich thelayerof markupis built. Althoughthereis
somesupportfor examplein TEI P5to reachdowninto the encodingayerandintroduce
additional characterghrough markup, this mechanisms not flexible enoughfor cases,
wheretheresearclguestionsnvolve investigationof the writing systemitself.

The reason character encodng is performed is that this opens the way to
computationally simply deal with the symbols encoded and abstract from the
idiosyncrasicsof the actual written charactersin alphabeticallanguagesthis is very
seldomproblematicand evenfor logographiclanguagesthis is only problematicwhere
fundamentatjuestionsaboutthe charactershemselveseedto be answeredOn the other
side,if characteencodingdoesnot providethe stableframeworkon which thefollowing
interpretativdayerscanbebuilt, soamethingelsehasto takeits place.
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The fundamental difference with respectto characterencodingin the model
proposedhereis thatfirst and foremostthe location of a positionin the text is recorded.
Only in asecondstepis this positionthanassocitedwith anencodedtharactethatmight
provisionallyserveto representt.15

The model proposedheretakesone representativesdition of a text as a reference
editionfor digital encoding.This textis seenfor the purposeof this modelasa sequence
of pagedor scrollsor otherwriting surfaces)which containa sequencef lines,andthe
lines againcontaininga sequencef charactersWhile thereis a provisionaltranscription
into encodedcharacterstheseencodedcharactersare consideredo be prdiminary and
serve mainly as placeholdergo mark slots for the positionsin the text they fill. The
charactersused might be replacedby othersor further annotatedand linked to. The
encodingis consideredto be mainly positional (that is, identifying a characterat a
specific positionin a text), ratherthanmainly symbolic (i.e. identifying the symbolthat
will beusedfor all suchcharacterén thistext).

In additionto thetranscribedext of the referenceedition,thereareadditionallayers
of text, that might containcharacterasthey arefound on otherwitnesseof the text, or
for examplearegularizedorm thatreflectsmodernusage Theselayersareconsideredo
be linked positionally throughthe sequentiahumbersof the pagesJines and characters
(SeeFigure 5). The numberof layersis unlimited, but for practical purposeshey are
assignedo differentcategories:

The neweditionto becreated
Thereferenceedition
Editionsusedfor collation
Othereditions’

By conventionany characterposition left empty will be filled by the characterin the
referenceedition, which has to be presentfor all charactes. In addition to these
transcribedayers, a digital facsimile of the referenceedition is linked to eachpage.If
necessarya cutoutfrom this digital canbe linked to the character®n this position, thus
providinga connectiorbetweerthesetwo differentrepresentationsf thetext. The model
alsoallowsfor the possibility of linking a digital facsimileof othereditions(with possible
differentpagearrangementjo the referenceedition”’

15 Thisideais of coursenot new,it hasbeenusedimplicitly in previouswork, for exampe Yasuoka
(2009.

16 This categoryincludesfor exampleotherelectronictranscriptionsof the text that arelinked to
thereferenceeditionto improvethe proofreadingput arenot in themselvesvitnesse®f thetext.

17 This canbecomerathercomplexandmayin practicebe difficult to realizeif therearebig
differencesn the arrangemenof textin differentsources.
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Figure 5: Attemptto visualizethe connectiorbetweertwo layers.

The provisionalencodingis by no meansthe only or final encodingthat shouldbe used,
its main purposeis simply to occupythe position and show a representativeéhat might
standfor the charactemusedat that position. Closerexaminationof this andother similar
charactersnight bring up otherpossiblecandidates.

The transcription of the text is not seenjust as a precondition for dealing
compuationally with the text, but is in itself a meansto acquirebetterunderstandingf
thewriting systemusedto write the text andultimately the contentof thetext. To gainan
increasinglydetailedunderstandingf the text, a kind of hermeneuticatircle hasto be
performed consistingof severalstepsto be performedn sequence.

For every character that seems doubtful, unintelligible or a nonstandard
representatiortheword intendedby this characteneedgo beestablished.
This canbedoneby
Looking at the context of the occurrenceof this characterand
compardt with other,similar contexts
Looking at characterghat are similar, eitherin visual, phonetical
or semantiaespects
Theresultof thisresearchyetsregisterednto the databasand thusprovides
contextfor futurelookups.
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Information about contextand registeredvariantsbecomesonly availableas the
processingf the text progresseghereforeseveraloopsof this activity haveto be
performed.

Like a hermeneuticatircle, this activity is in principle openendedand holdsthe
potentialfor evernewdiscoverieandobservations.

Through the performing of severalloops of proofreadingand digesting of different
representationsf charactersa new understandingof the text and the conventionsand
idiosyncrasyusedto write it is gained.

Quite separatdrom theselayersof textual representatiothereis an interpretative
layerthat might be thoughtto hoveroverthe positionallayer;in this layer comectionsor
disconnectiondetweensimilar or different charactersare establishedand investigations
of characterandtheir contextss conducted.

Character Database

The model developedhererelies on a databasef charactersin this databasetelations
betweencharacterstheir occurrencesvithin the text andamonggroupsof charactersire
registered.

The groupingsof the characterganbe organizedaccordingto different propertiesof
the charactersthus allowing the researchetto built setsof charaters similar in its
phonetic, semanticor visual properties.Since the relation to the occurrenceof the
characterin the text is maintainedtheserelationsare neverthoughtto be abstractand
generic butarespecificto thetext underinvestigation.

Informationin thedatabasés heldin two parts.Oneis holdinggeneralizedelations,
as they are recordedin dictionaries,here the table of variant charactersof the Hanyu
dacidian (HYDZD) andthe Dictionary of Variant Characterscompiledby
the TaiwaneseMinistry of Eductionsareused thesearethe mostcomprehensivéablesof
thiskind. This servesasa backdropfor a specificdatabasewhich recordstherelationsas
theyare observedn thetext. This informationis thusspecificto thetextit wasdeveloped
with andthe recordsof the databasere alwaystied to the contextthe informationwas
abstractedfrom. Nevertheless,as the number of texts processedwith this system
increasesandinformationheld for thesetextsin the databasess aggregatedit is hoped
that moregeneralinformationon the Chinesewriting systemandits developmentanbe
gainedwhich arenot availableatthe moment..

18 It shouldbe notedhere,thatthe developmenbf encodedcharactesetsby necessitypredates
the creationof textualmaterialusingthesecharacteisets.This precludeghenof courseany
statisticalbasethat might be usedasa guidancein developingsuchencodedcharactersets.
The resultsof work usingsystemssuchasthe one developedherecould serveasa guidance
for thefuture developmenbf suchcharactesets.
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The databaseonnectghe specific instanceof the characterwhich is registeredot
with a charactercode,but with thelocationof the charactemwithin thetext, with a generic
identifier that is, an encodedrepresentatiomf the characterjf sucha representatiotis
availablein the encodedcharacterset. If no suchrepresentations available,a private
charactemill becreatedn orderto allow computationaprocessingandrepresentationf
this character.In such cases,structuralinformation aboutthe character,as well as an
imagecut from the digital facsimileis addedto therecordfor this character.

If a suitablerepresentatiorctan be found within the almost 75000 charactercodes
registeredn Unicode,theremight still be slight differencesin appearancé¢hat can'tbe
accountedfor using the standardglyphs presentin the operatingsystemof the used
computer.ln suchcasesandwhenevera doubtaboutthis characterrises,animagecut
from thefacsimilerepresentatioof thetextwill be addedto therecord.The datatasecan
thus also be seenas connectingthe digital facsimile representatiorand the transcribed
representatioof thetext

TheDaozanglyao and itsEditing Environment

The DaozangJiyao

After the Daoist Canonof the Ming period ( ZhengtongDaozang,1445),the
Daozangiyao (Essential®f the DaoistCanon)is the mostimportantcollectionof Daoist
texts. It is by far the largestanthologyof premodernDaoist texts and an indispensable
sourcefor researcton Daoismin the Ming andQing period (fourteenthto late nineteenth
century). Although the collection is chiefly derived from the Ming Canon,it contains
morethan100textsthatarenotincludedthereandthusis undoubtedlythe mostvaluable
collection of Daoist literature of the late imperial peiiod. It featurestextson neidanor
inner alchemy, cosmology, philosophy, ritual, precepts,commentarieson Buddhist,
Confucianand Daoistclassics hagiographictopographicepigraphicandliterary works,
andmuchelse.

At theInstitutefor Researchn Humanitiesin Kyoto, aresearclprojecton the DZJY
is being conducted. This was started by the late Monica Esposito with the dfielp
Mugitani Kunio and Christian Wittern, with the aim to investigatethe origin of the
collection, but also createa new critical electronicedition and developthe tools for
exploringall aspect®f its content’.

19 More on the history of the Daozangjiyao and the projectssponsoredy the Chiangching
Kuo Foundation(CCK) andthe Japanes&ocietyfor the Promotionof Scienceg(JSPS)anbe
found at http:/www.daozangjiyao.orgDue to the untimely passing away of Dr. Monica
Esposito in March 2011, the project has seen a reassessment and will be continued under the
leadership of Lai Chiim and in close collaboration with the Centre of Daoistliatsl at the
Chinese University in Hongong.
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The genesisof this collection is still hardly explored. According to the most
commonaccount,often presentecevenin recentarticlesand primarily basedon Zhao
Zongcheng (1995Ys hypothesi%o, it is believedthat there are at least three different
editionsof the Daozangiyao:

by PengDingqiu (16451719) compiledaround1700and containing200
titles from the Ming Canon;

by Jiang Yuanting ( Yupu, 17551819), who reportedlyadded 79
textsnot containedn the Ming Canon(WengDujian, 1935)duringthe Jiagingera
(17961820);

by He Longxiangand PengHanranpublishedin 1906 at the

Erxian'anof Chengdu(Sichuanj)underthe nameof ChongkanDaozangiyao
(New Edition of the Essentialsof the Daoist Canon), and
(accordingo this hypothesisontiningatotal of 319titles.

Howeveras early in 1955, Yoshioka Yoshitoyoin his work entittedDg k y &
k y ¢ shigon (Historical Studieson Daoist Scripture$ castdoubton the
belief andaffirmedthattherewereonly two editionsof the Daozang jiyao (number2 and
number3).

Oneavenuethat might provide new light in this controversyis the establishingof a
stemmaof existing textual withesses.This should provide an answerto this question.
However,a closereadingandcomparingof the exiging witnessess required,aswell asa
methodto computationallycomparetheseversionsandcalculatethe respectivecloseness
of individual witnesses.

Editing Environment

The editing environmenthasbeenrealizedas a Web applicationthat can be usedfrom

any compatiblebrowser,anywhereon the Internet.One of the reasondor choosingthis

platform was to be able to allow collaborative editing in a distributed environment,
anothemwasthe hopeto usethis interfaceeitherdirectly, or at leastmostof it for a web-

basedublicationof thetexts.

Mapping to a Relational Database

A relationaldatabasenanagemengystem(in this case PostgreSQIL8.3) hasbeenusedto
hold the data, while the user interface was developedwith the Pythonrbasedweb
applicationframework Django (post 1.0 SVN version) and the Javascriptframework
ExtJS. In Django terms, there are two applications,'textcoll' for holding the textual

20 Zhao(1995.
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contentand'chardbfor the charactedatabasethesetwo aregluedtogetherwith a front-
end called 'md'. One of the difficult tasksat the outsetwasto modelthe text collection,
which hasbeendonein thefollowing tables”

Tablename Kind of Information Relations
Work Title of thework, dateandotherinformation
Edition Informationaboutthe edition, editor, Work
publicationdetails
TextPage Pagenumbergraphicalimageof the page, Edition, TextChar

serialnumberof thefirst characternumber
of characters

TextLine Line numberserialnumberof thefirst TextPage,TextChar
characternumberof characters
TextChar Serialnumberof characterassociate@xtra | TextLine,Edition,

22
information , Unicodevalueof the character| T€XtChar,
serialnumberof previousandnextcharacter | INterpunction

As can be seen,thereis in principle a hierarchcal relationshipfrom the Work through
Edition, TextPageand TextLine down to the TextChar table, which holds all the
informationrelatedto the charactemt this position.It goeswithout sayingthatthisincurs
a tremendousverheador the storageand processingf a simpletext, but it shouldbe
kept in mind that this is the equivalentto a rasterelectronmicroscope which tries to
studythe atomicunits of a text, sotherehasto be someeffort for isolatingandhandling
these atomic units. There are some anomaliesin the hierarchy, which are for the
conveniencef processingwhich arethatthroughthe serialnumbersof thefirst character
on pagesandlinesthe TextPageandTextLinetablesarelinked alsoto the TextChartable,
which alsohassomeinternallinks to the previousandfollowing characteposition. Any
character that spans more than one position in the grid, as well as talismans, outlines of
movements in rituals or similar material that falls out of this simplistic model for the
layout d a text is treated as a graphic outside of the textual flow.

In addition to thesetablesrepresentinghe text and allowing the modeling of its
digital representatiorthereareafew othertablesnecessaryor holdinginformationabout
thetext structureandcontent,asfollows:

21 Only tablesandinformationrelevantto this discussiorare shown,implementatiordetailsare
ignoredto keepthetablesimple.

22 Information aboutinterpunctionor other extra charactersttachedto this characteris held
here. This does include the possibility to add additional information, for example in the case
of space characters that are used honorifically before names.
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Tablename Kind of Information Relations
Attribute key, value,note TextChar(start), TextChar
(end),Mark
Mark tag,name gloss,scope note,color
Interpunction position,category

TheMark tableprovidesthetagsthatcanbe associatedvith locationsin thetext, whereas
the Attribute table doesprovidethe actualconnectiorbetweenan instanceof a markand
a specifictext location, givenits startandend TextChar.Interpunction,exceptfor space
thatis alreadypresemin the sourcetext, is heldin a separateable,linked to thetext from
the TextChar; besidesthe characterusedto representthe interpunction,the position
relativeto the character andacategorfl4 is recorded.

Hereis atable of the tablesin the Chardb,the part of the applicationthat maintains
thecharactedatabase:

Tablename Kind of I nformation Relations
Char unicodecodepointcharactertypes| externallink to TextChar
Unihan key, value Char
CharGroup memberstype CharthroughVariant
Variant type,characterpote Char,CharGroup
Pinyin pinyin reading Char
IDS IDS (IdeographidescriptorSequence) Char

Groupsof charactersare built by linking the characterghroughthe Variant table to a
CharGroupanddeclaringtherebymembershigo thatgroup.Additional propertiescanbe
seton Variant and CharGroup.The modelingof semantics currently donethroughthe
definition in the Unihan table; the soundis modeledthroughthe Pinyin table. This is
provisionalandis awaitinga morethoroughsolution.

User Interface

The userinterfaceis accessedy openingthe URL. It requiresan accountin the web
application.Uponlogin, theuserwill be presentedvith the last pagevisited beforeleaving
the system|ike in Figure6. Theinitially visible screerspaces divided into threeparts,at
theright is a pageasdigital facsimileof thetext, in the centerpaneis a transcribedsersion
of this same page, while the left pane holds some administrativefunctions: There is
informationaboutthe current page the user(including a logout buttonanda possibility to

23 Thisis givenasone of eight compasgositionswith the charaterin questionat the center,
numberectlockwiseandstartingin the 'East' thatis, afterthe character.

24 At themomentthe categoriesrephraseend,sentenceendandphrase/sentenegtart

25 ThelDSis asequencef operatorandcharactepartsthattogetherdescribehow a character
is composed.
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look at a changelog), in the secondpartis a panelfor navigatingthe text collectionand
finally the bottomleft hasa multifunction panelfor showingadditionalinformationand
performothertaskson this text page.
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Figure 6: Thewebapplicationinterfacefor establishinghe sourcetext

The main functions for interactingwith the text however are not visible here. Most
editing actionsare performedby clicking or selectingtext andthroughthe dialog boxes
that pop up following suchan action.Figure 7 showsan exampleof this popupwindow,

in this casethe fourth charactempositionin the secondine hasbeenclicked, asa visual
feedbackio remembemwhich charactemositionis the targetof the actionstakenin this
dialog, the charactein this positionis highlighted.The newwindow that openedyivesin

thetop line the TextLine of this position,the charactemndthena numberof input boxes.
Thefirst input box hasthe currentcharacterfor the edition [CK-KZ] *which is givenin

the secondbox. By providing a different characterand selectinga different edition, the
user can associatea new readingfor anotherwitnessof the text, or give a different
characterto be usedin the JYE edition. If the correctionor replacemenis occurring
severaltimes, the scopefor this actioncanbe setin the third selectionbox to be either
valid for the currentcharacterfor the whole page,or evenfor the remainingpart of the
text. Below this line, thereare four tabsfor further action or inspection;by defaultit

26 Theconventiondor identifying the edition hereis constructedsfollows: Currently,thereare
two edition groups,indicatedby CK andYP. The actualeditionfrom within the groupis then
indicated in the secondpart of the sigle, in this caseit is the Kaozhengreprint of the
ChongkareditionCK-KZ. An exceptionto this schemes the newregularizededitioncreated
here,whichwill beindicatedasJYE.

27 Thisis mainly to makethe editorial proces more efficient, underthe assumptiorthat only
textnotyet seenwill betouched.
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opensto the secondtab, which providesa glimpseinto the informationin the character
databaséor the characteat this position.Amongotherthings,the numberof occurrences
of the charactethereare given (464) andimagesof the charactelsit hasbeencut from
the text. The main part gives additional information about the character,including
pronunciatioranddefinition accordingto the Unihandatabasé. More importanthowever,
for the presentontext,is the ability to maintaincharacterelationshere. The information
aboutcharactewvariants,that is hold for the character  is shownin Figure 8. In this
casethe Hanyuda cidian 29, on which the initial informationis based has
assignedhis characterto five different groupsof charactersFor all charactersn this
group,the Unicodecodepoint, numberof occurrencedn the DZJY, aswell asdefinition
andpronunciatioris given. Characterganbe addedto groupsor deletedfrom groups,or
new groupscreatedas necessarythus allowing to model this information exactly asis
neededfor this text collection. In addition to that, to assistthe userin distinguishing
characterghat might be mistakenfor eachother, it is alsopossibleto registercharacters
to the systemwhich arenot cognate®f the currentcharacter.

Figure 7: Thedialogboxthatopenswhena characte positionin the
transcribedextis clicked

28 Thisis adatabasef basiccharactepropertiesmaintainedby the UnicodeConsortium
29 Hanyudazidianweiyuanhui(1986:1989.



