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Motivation

I am responsible for two large digital collections of premodern Chinese texts:
Kanseki Repository
Thesaurus Linguae Sericae (TLS/HXWD)

The respective data format is at the opposing ends of a scale measuring verbosity
… they should not have been separate from the start,
… for years, I have been trying to bring them together …

On top of that, interest in
Corpus wide research in intertextuality and parallel passages
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

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
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Source text, translation and annotation

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
Started in the mid 90s as Filemaker DB, since 2016 transformed to TEI/XML
Collaborative research platform used for original research and in classrooms
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, TEI is used to describe the textual hierarchy of books, chapters,
sections (including the respective headings) and paragraphs
Within a paragraph, <seg> is used to represent a phrase, which is displayed as
line in the Web interface

What is called phrase here is roughly speaking what appears between punctuation
marks
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
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What is the most basic form of a text?

A (long!) string of characters
(in practice) arranged in lines, due to the limitations of the medium

In the Chinese case, since the invention of paper:
Sheets of papers glued together to form longer scrolls:
Scrolls become meaningful units of larger texts

A text then, is a collection (bundle) of scrolls (juan in Chinese)
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Diamond Sutra of ca. 868

British Library, shelfmark Or. 8210.
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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

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

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

Figure: Frontmatter is marked in yellow, a heading in orange, root text in blue and commentary
in blue
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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
’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-v1
hash: sha256:37995e65f5e6cdc8cfbc980fea50ec86663e3e7de950809f7e37f003754b3227

metadata:
title: 般 若 波 羅 蜜 多 心 經

identifiers:
alt_id:
- T08n0251

source:
repository: cbeta
path: /home/chris/src/xml-p5/T/T08/T08n0251.xml

edition:
short: bkk

editions:
- short: T

label: 大

assets:
parts:
- {seq: 0, filename: KR6c0128_000.yaml, hash: 'sha256:d42ccbe14433cc8aea467037144a9e55fdde9d006cf4a46901c1b5f89454bca1'}
- {seq: 1, filename: KR6c0128_001.yaml, hash: 'sha256:f15e7ad6d2bdf3ce5932788b321cae5c93438e7da1d2d4e0f5db197776c50bbc'}
markers:
- {seq: 0, role: markers, filename: assets/KR6c0128_000.markers.yaml, hash: 'sha256:d75e83f117a2bb68433dc6def558e4d9d47b3807a58009c5ff607098a2d620bc'}
- {seq: 1, role: markers, filename: assets/KR6c0128_001.markers.yaml, hash: 'sha256:e623e0e75c9d600a2796b7152ea8e9670fef2c0110f9cee7eb13661828b32165'}

table_of_contents:
- ref:

seq: 0
marker_id: KR6c0128_T_000-mulu-1
span:
- body
- 0
- 0

label: 大 明 太 祖 高 皇 帝 御 製 序

type: mulu
level: 1

- ref:
seq: 0
marker_id: KR6c0128_T_000-mulu-2
span:
- body
- 686
- 686

label: 般 若 波 羅 蜜 多 心 經 序

type: mulu
level: 1

- ref:
seq: 1
marker_id: KR6c0128_T_001-juan-start
span:
- body
- 0
- 268

label: 般 若 波 羅 蜜 多 心 經

type: juan
level: 1

hash: sha256:f9287c9ea8ca346a4a7ca91bba42156e433317fc7358e90719a0de9852d26b57
mappings:
- canonical_identifier: bkk:mapping/variant-fold-v1

hash: sha256:9bc9a4233a10ab6fe6494b31262c157187fd580f02a97cad91be81ccd48f7a20
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Juan file

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

text: ''
hash: sha256:0000000000000000000000000000000000000000000000000000000000000000

body:
text: 唐 三 藏 法 師 玄 奘 譯 觀 自 在 菩 薩 行 深 般 若 波 羅 蜜 多 時 照 見 五 蘊 皆 空 度 一 切 苦 厄 舍 利 子 色 不 異 空 空 不 異 色 色 即 是 空 空 即 是 色 受 想 行 識 亦 復 如 是 舍 利 子 是 諸 法 空 相 不 生 不 滅 不 垢 不 淨 不 增 不 減 是 故 空 中 無 色 無 受 想 行 識 無 眼 耳 鼻 舌 身 意 無 色 聲 香 味 觸 法 無 眼 界 乃 至 無 意 識 界 無 無 明 亦 無 無 明 盡 乃 至 無 老 死 亦 無 老 死 盡 無 苦 集 滅 道 無 智 亦 無 得 以 無 所 得 故 菩 提 薩 埵 依 般 若 波 羅 蜜 多 故 心 無 罣 礙 無 罣 礙 故 無 有 恐 怖 遠 離 顛 倒 夢 想 究 竟 涅 槃 三 世 諸 佛 依 般 若 波 羅 蜜 多 故 得 阿 耨 多 羅 三 藐 三 菩 提 故 知 般 若 波 羅 蜜 多 是 大 神 咒 是 大 明 咒 是 無 上 咒 是 無 等 等 咒 能 除 一 切 苦 真 實 不 虛 故 説 般 若 波 羅 蜜 多 咒 即 説 咒 曰 揭 帝 揭 帝 般 羅 揭 帝 般 羅 僧 揭 帝 菩 提 莎 婆 訶

hash: sha256:1ce340ae8259ab4494ecdc1198197518dca7488c1ea3571b4fef3e54a2a86d54
markers:
- {type: 'cbeta:juan-start', offset: 0, content: 般 若 波 羅 蜜 多 心 經, id: KR6c0128_T_001-juan-start, juan_n: '001', jhead: 般 若 波 羅 蜜 多 心 經}
- {type: 'cbeta:juan-end', offset: 268, content: 般 若 波 羅 蜜 多 心 經, id: KR6c0128_T_001-juan-end, juan_n: '001', jhead: 般 若 波 羅 蜜 多 心 經}

metadata:
title: 般 若 波 羅 蜜 多 心 經

edition:
short: t

source:
repository: cbeta
path: /home/chris/src/xml-p5/T/T08/T08n0251.xml
old_id: T08n0251

hash: sha256:f15e7ad6d2bdf3ce5932788b321cae5c93438e7da1d2d4e0f5db197776c50bbc
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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, ed: T, 'n': 0848c04}
- {type: line-break, offset: 0, content: '', id: KR6c0128_T_001-0848c05, ed: T, 'n': 0848c05}
- {type: xml-element, offset: 0, content: '', id: KR6c0128_T_001-bkkxmlele1, name: byline, role: open}
- {type: variant, offset: 0, length: 1, content: 唐, 宋: ''}
- {type: variant, offset: 6, length: 1, content: 奘, 宋: 奘 奉 詔, 元: 奘 奉 詔, 明: 奘 奉 詔}
- {type: xml-element, offset: 8, content: '', id: KR6c0128_T_001-bkkxmlele2, name: byline, role: close}
- {type: line-break, offset: 8, content: '', id: KR6c0128_T_001-0848c06, ed: T, 'n': 0848c06}
- {type: xml-element, offset: 8, content: '', id: pT08p0848c0601, name: p, role: open, attrs: {'xml:id': pT08p0848c0601}}
- {type: punctuation, offset: 22, content: ，, id: KR6c0128_T_001-bkkpn1}
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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 = '色 不 異 空 謂 色 相 虛 幻 不 離 空 性 空 不 異 色 謂 空 性 遍 周 不 離 色 相'

markers:
- {type: voice, offset: 0, length: 4, name: root, id: r1}
- {type: voice, offset: 4, length: 9, name: commentary, responds-to: r1}
- {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

eg. The Heart (of the Prajñāpāramitā) Sūtra is KR6c0128
’KR6’: Buddhist texts, ’KR6c’: Prajñāpāramitā (Perfection of Wisdom) literature,
’128’ sequential number in this section

References to texts are constructed by adding juan (’seq’), bucket and offset
This refers to the first 6 characters of this text in the surface edition
’KR6c0128/1/body@0+6/v1’ or shortened to 6c128/1/@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.report.width }} chars/line

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) }}–{{ "%06d"|format(g.end) }}
```
{% for line in g.lines %}
{{ line.sigil }}^^I{{ line.text }}
{% endfor %}
```
{% endfor %}
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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, llm 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 UI 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

Figure: Report of punctuation generated by 4 different LLMs
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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:

it can not be immediately edited in a normal editor
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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