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Parallel Reading
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. Place the corresponding sections of multiple texts
together to read content and compare texts.
- An important way to understand the teaching of Buddha.

Text-cluster:

B EERA & bza001 BZA English- BI3E38 & 33E 3EFAS - za1062 SN: SN.11,278 (Sujato)
bza001 Sujata is praised tn0099-1062
BliEEA S - |m| 'pl"r:‘.i'::lztis;l-uzfiﬁzﬂng'lé}.ﬁrst version published in Buddhist Studies. SRS - |m|
THER IR EEEE BZA Fnglish + | Change | HEE hEEsIIRE
- Thus have | heard, once, the Buddha stayed in a RS o
T EE BAEMIEHE » BIRREEEE - SRR - JH Ay ’ . FPHEE B » ThRIEEEE - E3REETT 0 IEfEFRE -
ML T2 o S IELLE - ) mango grove in the country of Mithila. caanE | RS - FER R o
oymED o 2 At this time the Venerable Sujata had just gone XA = =s
r % - — 1 . -
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S 4 splendid in two ways: First, his appearance is of ,ﬂ% R =
B ET - BIE{ES extraordinary beauty, his features exceptionally
" R handsome. Second, he was able to cut off his hair g e s s e = -
TSR RRarEsEin and cover his body with the robe. Feeling deeply ) * = )

{EEEmE LR ES that family life was all too ephemeral, he went forth Mot LLFREE gRby <



Parallel Reading in Buddhist Studies

. Scenario 1

- BEMIRE  BEFEALCHARRESIAELE -
HHRPEFUARNEIEFRIE - i ddlisz CRYER -

o Researchers often find differences between documents by
comparing the contents of multilingual documents, thereby
restoring and understanding the true meaning of Buddhist
scriptures. °

1. Buddha'’s teachings mainly spread among disciples through oral
transmission when Buddhism emerged in India. 3

2. These oral contents were later written down in varieties: ¢ L

3.  Different translators may make the translation divorced from the
original meaning. °’
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Different Versions of The Same Scripture
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Parallel Reading in Buddhist Studies

. Scenario 2

- FINER(BREANXNANBT)NAS - TZ28E AR
NNAE—itthklE - SEELH

- Many commentaries are used to explain the complicated
contents of Buddhist texts.

- Those commentaries are also possibly written in different
languages like Sanskrit and Tibetan. When there are many
different translations of the Buddhist scriptures and their
commentaries, it will be more complicated to compare and read. ¢
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Buddhist Parallel Corpora

. The SAT Daizokyo Text Database

o English and Chinese

BDK Paralell corpus *® iE o FEAsAk - BB EEIENE - DIAE
EREMNEH - IR LAEERREEHA - #B6F b
El=
1. —————— SR - B1EEEE - tEEEZEE MWHBEHS
-> Addressing the monks, he said:... R EREE FHEEE
2 ———WERBEREttE s ——————— HEXER SFERSE
-> Then the Buddha addressed the ... IFHIEASE =@#AEE
. Ny . HBEREEE =E£577H
3. ————— HEELEREREEREREFMMSE b - .
-> The Buddha said to the bhiksus... Egigfg %;Eﬂgiﬁé
. 5 = i
4 IRRAAMPHELE > ——————— THREER =HMR e BB iiif

-= “After the Buddha had perfecte...

5 —BiERARSELLERIEZHEIRIEAERE
-= When the Buddha saw the lady c...
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Buddhist Parallel Corpora

. SuttaCentral

o Pali, Sanskrit, English, and Chinese

= The Prime Net —Bhikkhu Sujato

sanghassa va avannam bhaseyyum, tatra tumhehi na aghato na appaccayo na cetaso

anabhiraddhi karaniya.

resentful, bitter, and exasperated.

You'll get angry and upset, which would be an obstacle for you alone. Mamam va, bhikkhave, pare avannam bhaseyyum, dhammassa va avannam bhaseyyum,

sanghassa va avannam bhaseyyum, tatra ce tumhe assatha kupita va anattamana va,

tumham yevassa tena antarayo. .
If others were to criticize me, the teaching, or the Sangha, and you got angry and Mamam va, bhikkhave, pare avannam bhaseyyum, dhammassa va avannam bhaseyyum,
upset, would you be able to understand whether they spoke well or poorly?” sanighassa va avannam bhaseyyum, tatra ce tumhe assatha kupita va anattamana va, api

nu tumhe paresam subhasitam dubbhasitam ajaneyyatha”ti?

“No, sir.” “No hetam, bhante”. o
“If others criticize me, the teaching, or the Sangha, you should explain that what is ‘Mamam va, bhikkhave, pare avannam bhaseyyum, dhammassa va avannam bhaseyyum,

untrue is in fact untrue: sanghassa va avannam bhaseyyum, tatra tumhehi abhdtam abhitato nibbethetabbam:

“This is why thats untrue, this is why that’s false. There's no such thing in us, it’s not ‘itipetam abhatam, itipetam ataccham, natthi cetam amhesu, na ca panetam amhesu

found among us.’ samvijjati’ti.

If others praise me, the teaching, or the Sangha, don't make yourselves thrilled, elated, Mamam v3, bhikkhave, pare vannam bhaseyyum, dhammassa va vannam bhaseyyum,
samghassa va vannam bhaseyyum, tatra tumhehi na anando na somanassam na cetaso

uppilavitattam karaniyam.

You'll get thrilled, elated, and excited, which would be an obstacle for you alone. Mamam va, bhikkhave, pare vannam bhaseyyum, dhammassa va vannam bhaseyyum,
samghassa va vannam bhaseyyum, tatra ce tumhe assatha anandino sumana uppilavita

and excited.

tumham yevassa tena antarayo.




Buddhist Parallel Corpora

. A Digital Comparative Edition and Translation of the
Shorter Chinese Samyukta Agama (T.100)

o Sanskrit, Chinese, Enalish, Tibetan, and Pali

bza001 -- Sujata is praised =4 _—flg

Text-cluster:

BIEFEFA & bzal01

bza001
BISEEFIS - | Change |
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TEME - T o ETELLE
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BZA English: BIFEEFI &34

FERA-&- za1062 Sh: SM.1.278 (Sujato)

Sujata is praised

Translation of BZA 001. First version published in Buddhist Studies
Rewview wol. 23-1 (2008).

EZAEnglish ~ | Change |

Thus have | heard, once, the Buddha stayed in a
mango grove in the country of Mithila.

At this time the Venerable Sujata had just gone
forth and cut off his hair. He came to the Buddha,
payed homage by touching the Buddha’s feet and
sat down to one side. The Buddha told the other
monks: “This son of a good family, Sujata, is
splendid in two ways: First, his appearance is of
extraordinary beauty, his features exceptionally
handsome. Second, he was able to cut off his hair

"EEEEEE  REERETE
EEEEE REEREE

aling deeply
he went forth

20 1o bea ol -
tn0099-1062
%i& v | Chanee |
H1EE MR E
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For A Good Parallel Reading Platform

. HWHIHRAHEBERF - WRBINDZE - XEE2IRERNE
£ FE -

. Able to handle multilingual characters correctly.

. Display whole texts, corresponding blocks, and
corresponding words at once. '

. Provide a function to switch from side-by-side
arrangement to up-and-down display mode of parallel
texts. —t
. Provide a .

. Provide a function for selecting texts for display.,
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The Need of Parallel Corpora Creation

. BEREEREREL  REERXKEHUnEERZ -

. These databases are rich in content and convenient for
public use.

. However, they cannot meet all the different needs of
researchers.

. Researchers may have their own texts to compare.

\11



DEDU Editor

Create, Edit and Share. All in one Site pp— m.m

HhepmET R .1)

Create parallel text in the most intuitive way,
and share your work with the world immediately.

SRR (© DEDUT EHHiEE )

DEDU Editor
DEDU #f L BN AFELXL S

https://DEDU.dila.edu.tw

Google : TDEDU]J

EERH AEERZ
WeMEE  RRTHE




DEDU Editor Workflow

+ Add New Project

i _ Edit Parallel
@ Login : Document
Projects

>

D  bpEDU
Collaboration &

Sharing
Free For Everyone

Online Display




&8 - B CEAHESE  [Sukhavativyuha Sutra Comparison]

BE GE SHNIENRE RE FH

Create New Project

G e
- HREM
- B HEER

Content
Index
Structure

NERE

HERTL

HERR

Doc 2 Doc 3 Doc 4
Tibetan | Chinese Chinese

= —

English English



1R - RIS EEE
BE RE FSEENKE FE S

[Sukhavativyuha Sutra Comparison]

Block Editing
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Block Editing

[Sukhavativyuha Sutra Comparison]
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Arvasukhavativvitha-

namamahavanasitra
In the language of Tibet:

The Noble Mahayana Sutra
“The Display of the Pure
Land of Sukhavat”

Homage to all the buddhas
and bodhisattvas.

PkZR = EIM ISR S

ER 7" | Translation i Translation
HEERL / HERRL HEERL HEREREL
In the language of India: (A2 The Buddha Speaks of

Amitabha Satra

Translated into Chinese
during the Yao-Qin
Dynasty by Tripitaka
Master Kumarajiva of
Kucha




Side-by-Side Table Display

WA EE R

DED A

o &= | @3 © P O English @ HEHA
vﬁﬁﬁ] Translation Saigvy Translation
HEERL HEERL HEERL HEERL
IEI=HY WSYR 5 393 In the language of India: #HiRFRPEL The Buddha Speaks of
N Aryasukhavativyiha- Amitabha Sitra
2498 yasHEnavatiyu 2 RS B 2 ke s
qﬁﬂﬁ JRRT qiq qsig = 5 namamahayanasitra

B Ngqaﬂqaaawqm SR
NERGR O NN GHR FHN'S
%@qq&faﬁﬂ ) i

HEELR2

In the language of Tibet:
The Noble Mahayana Sitra

“The Display of the Pure Land
of Sukhavatt”

Homage to all the buddhas
and bodhisattvas.

HEELR2

HEELR2

Translated into Chinese during
the Yao-Qin Dynasty by
Tripitaka Master Kumarajiva of
Kucha

HEELR2




Up-and-Down List Display
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BT
Translation

2. At that time, the Buddha said to Elder Sariputra, “To the west from here, beyond a hundred thousand million Buddha lands,
there is a world called Great Bliss. In that land there is a Buddha named Amitabha. He is there now, teaching the Dharma.
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Application of DEDU
e IBAZ - BIELLE - - DEDU KM RE T LUR # B

. Teaching and Researching

- DEDU is a flexible tool to navigate and compare the scripture
and the commentary together for teaching.
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DEDU Usage

Total Number of External Users and Projects (By Year)

m External Users 1 593

M Projects
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Count By # of Characters

e -1 million, * 69 % of Projects
> (0%) contain less than

50001-100000 5,000 characters
47 (3%)

* 120 projects
10001-50000 contain more than

0-100,
215 (13%) 543 (34%) 50,000 characters

20010002 * 5 projects contain

176 (11%)
more than 1M,
characters / /

101-1000 - f 5
1001-5000 189 (12%) B / \k/
379 (23%) ' \ /
N
Total: 1593 projects \ / | e
“‘, / )‘/ \\ » ‘-1 // \2 1
v ' \ [z NN 7



Language and Category

Count from 103 Open Projects

Chinese 90 Buddhism 99
Sanskrit 47 Non-Buddhism 4
Tibetan 47
. Category under # of Projects
English 41 Buddhism
Pali 10 Yogacara 15
Japanese 10 Agama 12
French 3 Ratna-kuta 11
(BEEEE)
Others 7 o
Sutta-nipata 11
(AEEH)

Pure Land 8



Top 10 popular projects

Project's Title Views Characters
s e (ERRE) 42,914 13,078
J\EB AR KRB LR 6,274 30,941
AN =DrN =l 4,634 18,250
HEMEAR (SEHRER) AR 4,425 158,953
(T hiEm ¥n¥zl‘ﬁ/ﬁuc;;>w;.§%;%ﬂi7i RARE AR 3.981 84 731
B,A0BF5:m 2,467 18,250
(BASE® - F‘?’ﬁg@%‘igﬁ%fﬁ)) H&m A Z 2L hy 1475 13 644
(BASE#® () ) AR AHE 1,397 141,799
(RREE - —IHER) RBRZIE | 5 ) 543

R MR ( ZRA) 1,148 6,399

|23



1.

2.

Recent Development
MR T A SR EEENS

New Parallel Corpus Creating Method

o Import from spreadsheet format. (ex: EXCEL)

- Fork and Enhance: A Function to Copy an Existing Project for
Easy Creation of New Parallel Corpora.

Automatic Alignment

o Use Al approaches to automatically divide documents intos
segments and then align the segments for further editing.

- BertAlign and LLM & s

L 24
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A
Node Level

#

##

##

B
Node Name

BB

BiRh1.1

R

Text-1
Title and Content

\ 4

e (F %25

EARECLEFREEY -
Rysg AL ©

FEBNBEREN - LI
RIEL N -

FEREMHAG E AT - B
FHFR -

EXCEL Template

Title of Text-2
Title and Content

g

FHE SRR BRACTOGER

this scripture does not say that they have a
real nature apart from form, mind, etc., so
your proof 1s inconclusive.

The grammatical genitive relationship
between characteristics and dharmas does not
signify a different substance, because the
substance of form and mind 1s identical with
form and mind.

You cannot clearly distinguish the substance
of that which can characterize from that
which 1s characterized, because the
characteristics of conditioned dharmas, such
as solidity, etc., are not different from earth,
etc.

@

' C\2H



Fork a Parallel Corpus

User A User B

An Open New

Parallel Corpus Parallel Corpus System Record:

New Aligned Texts
New
Parallel Corpus




Automatic Alignment (with BertAlign)

o o Loss

BertAlign Algorithm |

(" Dot Product )
Lei Liu, Min Zhu, Bertalign: Improved word \%,
embedding-based sentence alignment for Chinese- el g
English parallel corpora of literary texts, Digital Source Embeddings( © © - 0 ) (0 O ... 0 )Target Embeddings
Scholarship in the Humanities, Volume 38, Issue 2, June __________________________________________
2023, Pages 621 634,

( Transformer ) L Transformer )
Separate Texts into T
Sentences. @000 e e i
Source Text Tartget Text

Use LaBSE Model to , , ,

LaBSE Model is a Daul Bert Model, specially  ,*
Generate Sentence trained for measuring the Semantical Similarity
Em bedd | ngs bewteen two Sentences .

27



Two-step Alignment approach

Then use Dynamic Programming Algorithm to decides the best matches
between sentences.

. Two-step Alignment approach(reduce the time complexity of the DP )

(a) (b)
TR T T J
l.—).tz‘ll II‘) 7() ................ ’
$20214 |6 |0 O 13
oo | P fsan [ ssefaes] 00 /f
sw0| =3[ ti2| hs| £ W o
Su| =71 fia| 31 NN AL
| ] 1 ) ) =1 i I I (A I O /

<‘_). ¢ 4 50 -4+ttt .';

$17| = | tag | 153 | 124 EEEEEEE 7
Sig| =>[827] g | 131 EEEEEEE 7 1l
S19| =2 | fa7| I | 1y7 A 401111 /e° V-

[>[f27] '8 | y A T
voe | =D | cee | oon | oee i’g HTH K ammmE

S36| =>| Is2| lis| 154 30-] ‘./ ~~~~~~

| 2|52 s P 0 7 O
S37| = | 43| ls4| Lys " B e mmEEEmE
| =215431 4] A7 AN AN
i .o ] . 7 EEEEEEEEE

Sa4| = | l62| 63| L70 20 '// -----------
S45/ = | g Te3 | L4y | .../ »»»»»»»»»»»»»
o B L 1A S T
S4et | loa) I58] fos 10127 EEEEEEEEEEEEE)
voe | =P | con | con | oee O A

e | N EOAENEESEEPANSNNNENNNNEEEE

Ss2| = 173 | 36| Le2 o I L 4 O
Ss3| = |ta|ler | Us v !

0 10 20 30 40 50

Two-step alignment algorithm (a) top-k (k=3) similarity matrix, (b) DP table for the first-step alignment, and
(c) DP table for the second-step alignment

28



4 Experiments of Auto-Alignment

# of # of

Title Texts Original - Aligned  pccyracy
Sentences Sentences

. —++ Sutra 12 of Dirgha Agama:
EXperlment 1 R Doctrines in Groups of Three 86 83
(=F&) 100%
(English Translation) th (EESE = BE) 90 33
++ The Buddha Speaks of Amitabha
Experiment 2 = Sitra 31 22
( i P ERE s ) 100%

(English Translation) b R EERE 29 29

Experiment3 o (ipmvmemem) 22 242 201
(EVABAFTER) 67%

(Chinese P8 SN 2 i BT AR
Commentaries) i DFHE Aot ab ik 372 201

E/Ii

BT




Future Work

« Based on our preliminary testing, Al model seems to have
amazing performance for aligning original text and translation
text, but it requires further verification.

« The performance of aligning text and commentaries needs
iImprovement.

. For the DEDU user interface, we will focus on creating features
that allow for quick alignment corrections, such as directing
content editing, splitting one text block into two, or to merge
two blocks into one.
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