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Motivation

@ | am responsible for two large digital collections of premodern Chinese texts:

e Kanseki Repository
o Thesaurus Linguae Sericae (TLS/HXWD)

@ The respective data format is at the opposing ends of a scale measuring verbosity

o .. they should not have been separate from the start,
o .. for years, | have been trying to bring them together ..

@ On top of that, interest in

e Corpus wide research in intertextuality and parallel passages
o Corpus aware deep reading, translation, linguistic description etc.
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Kanseki Repository

Close to 10000 textual items, spanning more than 2000 years
Minimal (invisible?) markup, based on Emacs org-mode

Most texts do not have any punctuation
Interpretative and documentary editions
o realized as branches in git repositories

Developed since 2011, first release 2015

No central authority required, released on GitHub
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Bird's eye view of the Kanseki Repository

Kanseki Repository

ﬂ Kanseki Repository SE§&) R~

KR620100

KR6r0137

KR1j0017

Stackroom  @kanripo / Github

7K Kanseki Repository
e

Study Mandoku / Emacs Reading room  www.kanripo.org
Website



Background
[e]e]e]e] Telele]

Source text, translation and annotation

emacs@chrisXps-135343
KR6q0332 AEE#H1BAMER, 2 - WES / 1 X 70, po665b13 BR: chris
** 7 Preface
RIUMRSHE, Here in the woods I have lots of free time.
REREZ 8%, When I don't spend it sleeping,
BRBEER, I enjoy composing poems.
HRBLUBITRLZ. But with paper and ink so scarce, I haven't thought about writing them down.
EWMBARE. Now some Zen monks have asked me to record
EARANF L TRE, what I find of interest on this mountain.
RI2. BEBEEE. I have sat here quietly and let my brush fly.
TERM%, Suddenly this volume is full.
B2, I close it and send it back down
{EVETENZ AL A ERa 2 B, with the admonition not to try singing these poems.
ERAZE. AFHE. 1 Oonly if you sit on them will they do you any good.
1
EREETRE, I made my home west of Zha River
:zhu:
%ig [zhéx1] The Zha River, between Huzhou and Taihu.
rend:
KiBKAB R, where water fills Sky Lake and the moon fills the stream
REBRE LR, strangers are frightened by the mountain's heights
BRI, but once they arrive they know the trail
SR REE ARG, dried snail shells on rock walls
RBFFHENRIR, fresh tiger tracks in the mud
BEA%FIEE X, I leave my door open when spring days get longer
EiRERLAE, 1 when paulownias bloom and thrushes call
izhu:. ..
Us**- 2% (35,0) Git-chris (mandoku-view ARev Wrap) Wed May 4 9:40PM 0.10

Figure: The beginning of juan 2, with translation
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TLS/HXWD

@ a (smaller) text database, but with translations, phonetic glosses, and detailed
linguistic, lexicographic and taxonomic annotations

o Started in the mid 90s as Filemaker DB, since 2016 transformed to TEI/XML
@ Collaborative research platform used for original research and in classrooms

e Striving, but failing, to support the whole range of text-related research activities
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Text representation in the TLS

@ The texts are encoded according to the recommendations of the Text Encoding
Intitiative

@ Within the TLS, TEl is used to describe the textual hierarchy of books, chapters,
sections (including the respective headings) and paragraphs

o Within a paragraph, <seg> is used to represent a phrase, which is displayed as
line in the Web interface

o What is called phrase here is roughly speaking what appears between punctuation
marks

e This design is a legacy carried forward from the Filemaker DB through the
conversion to XML

@ All the other features mentioned are represented externally to the text and linked
via the <seg> element, additionally using character offets if necessary
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First chapter of Laozi Daodejing in TLS

<div>

<head ="KR5c0057_t1s_001-1a.3-h-h" n="1">
<seg id="KR5c0057_t1ls_001-1la.3-h">FE —FE</seg>

</head>

<p/>

<p>
<seg id="KR5c0057_t1ls_001-1la.3">@&nEi<c n=", "/></seg>
<seg id="KR5c0057_t1ls_001-1la.4">3F{BiE<c n=", "/></seg>
<seg id="KR5c0057_t1ls_001-1la.5">&a]H<c n=", "/></seg>
<seg id="KR5c0057_t1ls_001-1la.6">3F{Bf<c n=", "/></seg>
<seg id="KR5c0057_t1s_001-1a.7" ="#CH"

WWWWW ="2023-08-10T00:55:40.863+09:00">E%, K1z, </seg>
<seg id="KR5c0057_t1s_001-1a.8" ="#CH"
modified="2023-08-10T00:55:47.379+09:00">5%, BYZE, </seg>

<seg id="KR5c0057_t1ls_001-1la.9">HIBEM<c n=", "/>UBHY<c n=", "/></seg>
<seg id="KR5c0057_t1ls_001-1a.10">@HF"<c n=", "/>LUBEB<c n=", "/></seg>
<seg id="KR5c0057_t1ls_001-1la.l1l">tmERHMESR<c n=", "/></seg>
<seg ="KR5c0057_t1ls_001-1la.12">EfBzX<c n=", "/></seg>
<seg ="KR5c0057_t1ls_001-1la.13">KZXX<c n=", "/></seg>
<seg ="KR5c0057_tls_001-1la.14">fzP<c n=", "/></seg>

</p>
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What is the most basic form of a text?

e A (long!) string of characters

o (in practice) arranged in lines, due to the limitations of the medium
@ In the Chinese case, since the invention of paper:

o Sheets of papers glued together to form longer scrolls:

e Scrolls become meaningful units of larger texts

@ A text then, is a collection (bundle) of scrolls (juan in Chinese)
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Scrolls with Chinese text in a box
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There is more: Text as multiple layers

A a careful look shows: There is more!

The text — string of characters — of a juan can be seen as base layer

e some textual features are hinted at from layout (indent, space)
e in practice we might want to distinguish paratextual features:

e front / body / back

Other features of a text will be discovered and can link to this base layer

@ This is an iterative process of interpretation and notation
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Some complications

Historically, most of the time, most (important) texts have been transmitted with
commentary

And later periods added yet new commentaries
Finally, commentaries have been collected and assembled: many voices in the text

Others added sound glosses for rare characters or foreign expressions

All of this will be dealt with using markers external to the text string
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Beginning of the record of Emperor Guangwu of the Later Han Dynasty
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Text as Layers Bunkankun

Separating concerns to preserve, understand, and reuse.

Source: a manuscript The layered model Rendered: a reading view
(e.g., a juan from a larger work) (one of many possible views)
; Structure Layer
; juan, pagination, §
o headings AN EA B
e e ek >
[oETaT e e X TEIE R R
fe e O [ Pt 2 %L B #
%5 FEEEY e sabrtons) 2 ﬁg LR E
RS B rrely 2
I A E SRRT %
B A K, A S we#zk
Tk R AR R 3 73 Markup Layer ST
hﬁb.%;ﬁ% }#E 2} punctuation, spaces, ® m% N [ g
* 'y ding marks, DB AR
SRR e Simaw d
£ K, R, R’ OEE e &
gk & A | {57 Variant / Edition Layer e %4 %
B oo virnt AT
readings, notes % A b4
Characte ire the core.
I iciing e caloger Commentary Layer i
glosses, commentary, #
g Layers can be added, R #
removed, or replaced
independently.

Core Text Layer
the continuous stream

Different editions become

different layer sets over

the same core. of canonical characters
(no spaces, no punctuation)

Clients assemble layers
according to user needs:
different editions, layouts,
languages, and devices.

Same core text + Different layers = Many presentations Q searchacrosslayers  [{J§] Compare edtions &3 Re-use & compose Q@ Preserve faithfully

Figure: Bringing it together
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Archival format for text bundles

@ All files are serialized in YAML format
@ The top level describes the 'bkk surface’ (master) edition

@ Entry point: Manifest file, which enumerates the available files and gives some
additional metadata

@ Juan ('scroll’) files: 'text’ in 'front’, 'body’ and 'back’ buckets, table of contents,
administrative metadata

o 'assets’ folder: "Marker’ files, per juan standoff markup referring text points or
chunks in the buckets by offset

@ 'editions’: same structure as the surface edition for the editions mentioned in the
manifest

@ optionally: mapping for characters not encoded in Unicode, represented using
codepoints from the PUA area
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Manifest file (excerpts)

canonical_identifier: bkk:krp/KR6c0128/v1
canonical_set:
identifier: bkk:charset/cjk-vl
hash: sha256:37995e65f5e6cdc8cfbc980feab0ec86663e3e7de950809f7e37£003754
metadata:
title: ENEE S LK
identifiers:
alt_id:
- TO8n0251
source:
repository: cbeta
path: /home/chris/src/xml-p5/T/T08/T08n0251.xml
edition:
short: bkk
editions:
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Juan file

canonical_identifier: bkk:krp/KR6c0128/t/v1/juan/1

seq: 1
front:
text: "'
hash: sha256:00000000000000000000000000000000000000000000000000000000000
body:
text: FEH I AM X EREHEEERETAREEEESRBRAGAEEZE —UEE
hash: sha256.1ce340ae8259ab4494ecdcl198197518dca7488c1ea3571b4fef3e54a2a
markers:
- {type: 'cbeta:juan-start', offset: O, content: HEHEE L L, id: K
- {type: 'cbeta:juan-end', offset: 268, content: I EE L [ &, id: K
metadata:
title: WEREEZ LK
edition:

short: t
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Marker file

canonical_identifier: bkk:krp/KR6c0128/bkk/v1/markers/1

seq: 1

markers:
front: []
body:
- {type: line-break, offset: 0, content: '', id: KR6c0128_T_001-0848c04,
- {type: line-break, offset: 0, content: '', id: KR6c0128_T_001-0848c05,
- {type: xml-element, offset: O, content: '', id: KR6c0128_T_001-bkkxmle
- {type: variant, offset: O, length: 1, content: fF, 7K: ''}
- {type: variant, offset: 6, length: 1, content: %, ZK: #FEH, jr: 2£3Z
- {type: xml-element, offset: 8, content: '', id: KR6c0128_T_001-bkkxmle
- {type: line-break, offset: 8, content: '', id: KR6c0128_T_001-0848c06,
- {type: xml-element, offset: 8, content: '', id: pT08p0848c0601, name: |
- {type: punctuation, offset: 22, content: - , id: KR6c0128_T_001-bkkpnl
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Character encoding

@ Unicode contains many near-duplicates of East Asian characters

@ In BKK, a canonicalization process for import and input constrains the characters
to a subset of explicitly allowed characters

@ Characters outside of this set will be replaced with their canonical equivalents, but
markers will retain the original form to be restored for rendering or export on
request

@ Non encoded characters will be assigned a PUA codepoint and added to the
canonical character set
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Multiple reading sequences (voices) in the text

@ The text as written or printed usually has some visual hints to mark voices in the
text, such as spaces or smaller characters

@ For BKK, all of these hints have been relegated to the markers

@ multi-voiced text thus can not be read without taking the markers into account

0 4 13 17
text = '"BAREFOHEAAREEZEZARCEERES AEECH"
markers:
- {type: voice, offset: O, 1length: 4, name: root, id: ri}
- {type: voice, offset: 4, length: 9, name: commentary, responds-to: rl
- {type: voice, offset: 13, length: 4, name: root, id: r2}
- {type: voice, offset: 17, length: 9, name: commentary, responds-to: r2

-
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(Excurs) Text identifiers

@ A classified catalog is shared by all three projects
@ Text identifiers are derived from the position in the catalog
o eg. The Heart (of the Prajfiaparamita) Satra is KR6c0128
o 'KR6': Buddhist texts, 'KR6c': Prajiiaparamita (Perfection of Wisdom) literature,
128’ sequential number in this section
@ References to texts are constructed by adding juan ('seq’), bucket and offset

o This refers to the first 6 characters of this text in the surface edition
o 'KR6c0128/1/body@0+6/v1’ or shortened to 6¢128/1/@0+6 with default values
omitted
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Recipes

@ Recipes bring together layers as requested, define the scope and shape of the
output

@ Layers need not to be limited to the text or the corpus, a user can make
additional data available

@ Recipes have different parts and can be split for convenience, separating the
collecting (input) from the formating (output)

@ The input recipe will use references like the one above to select input, possibly
from different sources

@ Markers can be also used, for example for selecting only certain voices in a text
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Recipe example: Input

kind: bkk.recipe-input/v1
for_template: punc-report
target:
textid: KR5a0009
juans: {0, 1, 2}
bucket: body
layout:
width: 40
sets:
- sigil: gem
label: Gemma-4-26B-A4B-it-MTP-GGUF
source: llm-punctuation
model: Gemma-4-26B-A4B-it-MTP-GGUF
- sigil: lun
label: gpt-5.6-luna
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Recipe example: Render

template: |
# Punctuation comparison — {{ input.target.textid }}
Bucket: “{{ datasets.report.target.bucket }} - width: {{ datasets.repc

Sets:

{% for s in datasets.report.sets %}

- {{ s.sigil }}° — {{ s.label }}

{%, endfor %}

{/, for g in datasets.report.groups %}

## juan {{ "%03d"|format(g.juan_seq) }} @{{ "%06d"|format(g.offset) }}
{% for line in g.lines %}

{{ line.sigil }}~"I{{ line.text }}

{% endfor %}
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Digital Text as Distributed Layers

@ Three months into the project..
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Text corpus

@ All of the target texts from three separate collections have been converted to bkk
format and posted to github/bkkbooks, 12500+ repositories and counting

@ The conversion proceeds in a number of separate steps, allowing for validation
and correction at every stage

@ The computability arising from the new format allowed for the remedy of some
long known, but so far intractable problems in the Kanseki Repository

@ All texts and tools are publicly available on GitHub, but this is work in progress...
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Tool chain

A CLI tool bkk has been created for interaction and maintenance of BKK files has
been created.

For all of the basic tasks, sub commands such as import, export, index,
validate, serve, repair, voice, recipe, chars, repo, 11m have been created

This has been used to convert and curate the corpus

Some of this is exposed through the serve command as a REST style API
@ A Ul for interaction with serve has been created, accessable at bunkankun.org
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LLM based punctuation

@ A pipeline for LLM based punctuation was established.

@ Marker files with punctuation from different models have been produced for a few
test files

@ Rendering to output files, with the potential to off-line batch editing is ready.
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First results

Punctuation comparison — KR5a0009

Bucket: Pbody4 - width: 40 chars/line
Sets:
* rgemd — Gemma-4-26B-A4B-it-MTP-GGUF
* blund — gpt-5.6-luna
. ;154 — anthropic-claude-haiku-4.5
* bds4d — deepseek-deepseek-vd-flash
* pfugd — fugu

“juan 001 @000000—-000040

gem . B, BEEERTHXY, BEftt, FTEREE, BEaL, ZLEO, ERHLT, BERTT=
Tun FRER, BEEHRTNXDERHT, EREEYE2L, REES, FERZT, BESFTZ

cla Fik. AHBEERATEERBEENL. EEEEYRL. REEOERMZT. RERFT=

ds4 FaERSERRETHREEE O T TREEN L, REFMVEERNZT, BERFT=

fug FRENSZEHATERDEHT, EMEEYEL, RLTED, FERZT, BESRFT=
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BKK, TLS/HXWD, and Kanripo

Historically later; conceptually upstream

®

“Conceptually upstream

Historically later ==~ + ground truth going farward

BKK is the canonical
archival source,

BKK comes after
‘TLS/HXWD and Kanripo

+ verifiable bundles

« canonical text + markers

¢ BKK via recipes
-user downstream use

consume BREy
power-usgr
<,..—-"' Teeds i

TLS { HXWD

TEI/ XML

+ multiple editions & layers
<stable identifiers & g

Kanripo
mandoku / org-mode

« rich structural markup - editorial depth

+ legacy corpus + source discovery & variants

« impartant existing resource mportant existing resource

pipeline

recipes e ronrodd

EPUB XML Receip

PDF Markdown J] HTML [ XMprovenance raeond =
el into BKK (upstreafn producers) | 0 n m mm'nn anehimes BRI Via recipes (dnmsmreat tee) nd-user formats are rendered from BKK

TLS/HXWD and Kanripo remain valuable and continue to exist. Historically they precede BKK. Conceptually, BKK becomes J

the canonical archival source; outputs are generated from BKK, and the older systems also consume it
\

Figure: Possible connections between the three projects
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Reflections

@ The BKK format proved to be surprisingly efficient and apt for the tasks it was
intended for

@ There are drawbacks though:
e it can not be immediately edited in a normal editor
e it is not based on any standard, so every tool, including an editor has to be created
from scratch
@ It might serve as an upstream format for Kanripo and TLS/HXWD
@ For the time being, it will be used to produce punctuated versions of Kanripo texts
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What is a (digital) text, again?

@ Part of a larger system, that includes data files, rendering and display

@ Focusing solely on the data format, without taking the other parts into account
misses the point

@ The bkk processing system can support the whole range of interactions that are
required for digital text

@ Chinese texts as presented here are a very special case and dealing appropriately
with them required a look beyond established methods
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