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Jost Gippert Taipei, 19.1.1999

Linking methods as a basis for cross-linguistic text retrieval:
Problems and solutions

1. Text segmentation principles:
1.1. Internal vs. external principles of segmentation of texts:
1.1.1. Purely linguistic segmentation (sequence of sentences, words within sentences) vs.
1.1.2. content-based segmentation (e.g., books, chapters, paragraphs, strophes, verses) vs.
1.1.3. segmentation based on "surface" representation (pages, lines of a given edition).
1.2. Superiority of content-based segmentation with respect to larger texts:
1.2.1. More easy referencing by not using too large numbers (e.g., sentence no. 25387);
1.2.2. does not depend on a given printed edition the arrangement of which is always

more or less "accidental";
1.2.3. is the only reasonable basis for a cross-textual retrieval (see below).

2. Problems of establishing a solid content-based segmentation for Buddhist texts:
2.1. Example 1: The Pāli Vinayapi ˙taka
2.1.1. Electronic version (public domain) produced by the "Sri Lanka Buddha Jayanti

Tripitaka Series" (version 15.1.97) contains referencing to two printed editions,
the BJT edition and the PTS edition, but for the latter, only book numbers and
pages are indicated. There is no referencing to the content-based segmentation
used traditionally (cp. Box 1: this would be Vin. I, 6, 7-10).

2.1.2. Electronic version produced by Mahidol University Computing Center (Bangkok,
Thailand, 1.8.1997: "BUDSIR IV") contains referencing to one printed edition,
and for this too, only book numbers and pages are indicated. There is no
referencing to the content-based segmentation used traditionally (cp. Fig. 1).

Fig. 1: Mahidol version of Vin. I, 6, 7-8 (screen output)
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Box 1: B
JT version of Vin. I, 6, 7-10 (raw text)

[BJT Page 016.]
4. Addasā kho upako ājivako1- bhagavanta ˙m
antarā ca gaya ˙m antarā ca bodhi ˙m aṅnamagg
apa ˙tipanna ˙m. Disvāna bhagavanta ˙m etadavoc
a: "vippasannāni kho te āvuso indriyāni. Pari-
suddho chaviva ˙n ˙no pariyodāno. Ka ˙m si tva ˙m
āvuso uddissa pabbajito? Ko vā te satthā?
Kassa vā tva ˙m dhamma ˙m rovesı̄?"Ti. Eva ˙m
vutte bhagavā apaka ˙m ājivaka ˙m gāthāhi ajjha
bhāsi: -
"Sabbābhibhu sabbavidu’hamasmi
Sabbesu dhammesu anupalitto,
Sabbañajabho ta ˙nhakkhaye vimutto
Saya ˙m abhiññāya kamuddiseyya ˙m.
Na me ācariyo atthi sadiso me na vijjati,
Sadevakasmi ˙m lokasmi ˙m natthi me pa ˙tipug-
galo.
Aha ˙m hi arahā loke aha ˙m satthā anuttaro,
Eko’mhi sammāsambuddho sı̄tibhutosmi nibb
uto.
Dhammacakka ˙m pavattetu ˙m gacchami kāsi-
na ˙m para ˙m,
Andhabhūtasmi ˙m lokasmi ˙m āhañacha ˙m2-
amatadundubhi"ti.
Yathā kho tva ˙m āvuso pa ˙tijānāsi, arahasi
anantajinoti.
"Mā disā ve jinā honti ye pattā āsavakkhaya

˙m, Jinā me pāpakā dhammā tasmā’ha ˙m upak
ā jino"ti.

5. Eva ˙m vutte upako ājivako ājivako "huveyy-
apāvuso"ti3- vatvā sı̄sa ˙m okampetvā ummag-
ga ˙m gahetvā pakkāmi.

6. Atha kho bhagavā anupubbena cārika ˙m
caramāno yena bārā ˙nası̄ isipatana ˙m migadāyo
, yena pañcamaggiyā bhikkhu, tenupasa ˙mkam
i. Addasa ˙msu. Kho pañcavaggiyā bhikkhu
bhagavanta ˙m durato’va āgacchanta ˙m. Disvān
a aññamañña ˙m sa ˙n ˙thapesu ˙m: "aya ˙m āvuso
sama ˙no gotamo āgacchati bāhuliko [PTS Pag
e 009] pa ˙thānavibbhanto āvatto bāhullāya. So
neva abhivādetabbo. Na paccu ˙thātabbo. Tassa
pattacı̄vara ˙m pa ˙tiggahetabba ˙m api ca kho
āsana ˙m ˙thapetabba ˙m, sace ākaṅkhissati, nisı̄d
issati"ti.
1. "Xjiviko ma. Nu. Pu;a. Ma vi; 2. "Ahaña-
chi ˙m āhañachu ˙m ityapi
3. "Huveyyāvuso’ - katthavi

Box 2: S
ame, after entering of additional references

|b16. [BJT Page 016.]
|c4. |xVin_I_6,_7
|s1 Addasā kho upako ājivako1- bhagavanta

˙m antarā ca gaya ˙m antarā ca bodhi ˙m
aṅnamaggapa ˙tipanna ˙m. Disvāna bhagava
nta ˙m etadavoca: "vippasannāni kho te
āvuso indriyāni. Parisuddho chaviva ˙n ˙no
pariyodāno. Ka ˙m si tva ˙m āvuso uddissa
pabbajito? Ko vā te satthā? Kassa vā
tva ˙m dhamma ˙m rovesı̄?"Ti. |xVin_I_6,_
8 Eva ˙m vutte bhagavā apaka ˙m ājivaka ˙m
gāthāhi ajjhabhāsi: -

|s2 "Sabbābhibhu sabbavidu’hamasmi
|s3 Sabbesu dhammesu anupalitto,
|s4 Sabbañajabho ta ˙nhakkhaye vimutto
|s5 Saya ˙m abhiññāya kamuddiseyya ˙m.
|s6 Na me ācariyo atthi sadiso me na vijjati,
|s7 Sadevakasmi ˙m lokasmi ˙m natthi me pa ˙ti-

puggalo.
|s8 Aha ˙m hi arahā loke aha ˙m satthā anuttar

o,
|s9 Eko’mhi sammāsambuddho sı̄tibhutosmi

nibbuto.
|s10 Dhammacakka ˙m pavattetu ˙m gacchami

kāsina ˙m para ˙m,
|s11 Andhabhūtasmi ˙m lokasmi ˙m āhañacha ˙m2-

amatadundubhi"ti.
|xVin_I_6,_9
|s12 Yathā kho tva ˙m āvuso pa ˙tijānāsi, arahasi

anantajinoti.
|s13 "Mā disā ve jinā honti ye pattā āsavak-

khaya ˙m,
|s14 Jinā me pāpakā dhammā tasmā’ha ˙m upa

kā jino"ti.
|c5. |s1 Eva ˙m vutte upako ājivako ājivako

"huveyyapāvuso"ti3- vatvā sı̄sa ˙m okam-
petvā ummagga ˙m gahetvā pakkāmi.

|xVin_I_6,_10 |c6.
|s1 Atha kho bhagavā anupubbena cārika ˙m

caramāno yena bārā ˙nası̄ isipatana ˙m mi-
gadāyo, yena pañcamaggiyā bhikkhu,
tenupasa ˙mkami. Addasa ˙msu. Kho pañca-
vaggiyā bhikkhu bhagavanta ˙m durato’va
āgacchanta ˙m. Disvāna aññamañña ˙m sa ˙n ˙t
hapesu ˙m: "aya ˙m āvuso sama ˙no gotamo
āgacchati bāhuliko |p9 [PTS Page 009]
pa ˙thānavibbhanto āvatto bāhullāya. So
neva abhivādetabbo. Na paccu ˙thātabbo.
Tassa pattacı̄vara ˙m pa ˙tiggahetabba ˙m api
ca kho āsana ˙m ˙thapetabba ˙m, sace ākaṅkh
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2.1.3. For easy cross-referencing, the greatest amount of information possible should be

Fig. 2: Concordance of DP and GDP

envisaged, at least with respect to the traditionally used PTS edition (cp. Box 2).
2.2. Example 2: The Udānavarga (Collection of Sanskrit strophes of verses, mostly

corresponding to strophes of the Pāli Dhammapāda):
2.2.1. In spite of relatively simple structure (complete collection consisting of 33 Vargas

with a maximum of 87 strophes), great divergencies exist between several editions
as to the numbering of strophes (e.g.: Uv. 29,24 in the edition by F. Bernhard,
Udānavarga, Göttingen 1965 corresponds to Uv. 29,34 in the edition by R. Pischel,
Die Turfan-Recensionen des Dhammapada, Berlin 1908 [and 29,23 in the
translation of the Tibetan version by W.W. Rockhill, London 1892]).

2.2.2. This may be due to the bad state of preservation of the text, verses and strophes
missing in manuscripts, or to secondary additions (cf. Bernhard, o.c., 14).

2.2.3. Arrangement and segmentation of the text do not agree at all with the Pāli
Dhammapada so that the segmentation of this text cannot be adopted as it is (all
the more since for the Pāli Dhammapada itself, two divergent segmentations are
used, viz. one counting only strophes (from 1 to 423), and one dividing the text
into 26 vargas with a differing amount of strophes; e.g., Uv. 21 [Tathāgatavarga],
1 corresponds to DP 353 ≈ 24 [Taṅhavagga], 20).

2.2.4. For the sake of cross-referencing, a common segmentation should be envisaged.

3. Problems of establishing a system for
cross referencing between related texts

3.1. Example 1: The Gāndhārı̄ Dharmapada
(Collection of Prakrit strophes of
verses, mostly corresponding to
strophes of the Pāli Dhammapāda
and the Sanskrit Udānavarga; edition
by J. Brough, London 1962):

3.1.1. Although most of the strophes
contained in the text are exact
equivalents of strophes as present
in the Pāli Dhammapada and/or
the Sanskrit Udānavarga, the
arrangement is completely
different again (e.g., GDP 1
[Bramma ˙na], 1ab corresponds to
DP 393ab ≈ 26 [Brāhma ˙navagga],
11ab, Uv. 33 [Brāhma ˙navarga],
8ab (Sanskrit version ed.
Bernhard) / 33, 11ab (Tibetan
version). Cp. Fig. 2 showing the
concordance of DP and GDP as
present in Brough’s edition.
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3.1.2. A thorough content-based segmentation for the Gāndhārı̄ Dharmapada is not easy
to establish for the same reasons as with the Udānavarga.

3.1.3. As the text can hardly be treated without permanent comparison of its Pāli and
Sanskrit equivalents (it is the only larger Gāndhārı̄ Prakrit text preserved at all),
cross-referencing is especially important. Reliable segmentation of all three texts
is presupposed.

3.2. Example 2: Tocharian (A) text relating the tale of the conversion of Upaka (Upage) by
Buddha (obviously fragment from the Udānāla ˙mkāra, i.e., an Udānavarga
commentary): THT 850 sq. / Toch. A (edition Sieg-Siegling), No. 217 sq.

3.2.1. "Internal" segmentation as used in the printed edition: lines of manuscript pages
(e.g., 217a 5) vs. content-based segmentation suggesting itself from verse
structure which is indicated in the manuscript by numbers. Problem: The
fragmentary status does not enable us to establish higher units (chapter 21,
corresponding to the "Tathāgatavarga" of the Udānavarga as indicated in F.
Bernhard’s edition [p. 278]?)

3.2.2. Manifold necessity of cross-referencing both with poetic texts (Udānavarga,
Dhammapada, Gāndhārı̄ Dharmapada) and prose texts (Sanskrit Catu ˙spari ˙satsūtra,
Lalitavistara, Mahāvastu; Pāli Vinayapi ˙taka and many more); cp. E. Sieg / W.
Siegling, Festschrift M. Winternitz, Leipzig 1933, 167 sqq. or, vice versa, F.
Bernhard’s edition of the Udānavarga (l.c.) or E. Waldschmidt’s edition of the
Catu ˙spari ˙satsūtra (Vol. I, Berlin 1952). E.g., 217b 6 sq. (≈ UA 21, 12)
corresponds to Uv. 21,1, DP 353, CPS 10,5, MV III, 326, 5-8, Vin. I, 6,8 and
others.

4. Cross-referencing and electronic retrieval

4.1. Task: Simple indication of parallels as in many printed editions (cp. Fig. 4 showing
Brough’s edition of the GDP with parallels from Uv. and DP indicated and Fig. 5
showing cross references indicated in Bernhard’s edition of Uv.) should be
overcome by immediate automatic access to parallel texts when treated
electronically.
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Fig. 4:Indication of cross references in GDP edition Fig. 5: Indication of cross references in Uv. edition

4.2. Simple solution: editing of related text

Fig. 6: GDP 1,2 contrasted with DP 394

passages side by side within one file (cp.
Fig. 6 showing GDP 1, 2 with its
equivalent, DP 394, arranged interlinearily)

4.2.1. Shortcoming: Loss of readability

4.2.2. Problem not to be covered easily by
retrieval software: Separate treatment
of several languages within one text
(here: Gāndhārı̄ Prakrit vs. Pāli)

4.3. Sophisticated solution: "Synchronizing of texts" (Wordcruncher solution; cf.
http://www.wordcruncher.com)

4.3.1. Requirement: Common segmentation of the texts to be synchronized
4.3.1.1. This is easy in, e.g., Bible tradition where the same segmentation of texts has

been used traditionally (e.g. Mt. 6,9 [cp. Fig. 7 showing synchronous
arrangement of the Armenian and Greek New Testament] or 2.Chr. 13,12) with
but a few exceptions (esp. in OT: Jer.)
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Fig. 7: Mt. 6, 9 in Armenian and Greek

4.3.1.2. Synchronizing is not easy where no such common segmentation exists as in the
case of the Dhammapāda equivalents, not to mention the prose texts.

4.3.2. Actual solution: Inserting common references as highest order segmentation units in
the texts. Cp. Fig. 8 showing GDP 1,2 synchronized with DP 394 and Uv. 33,6;
Fig. 9 showing Toch. A 217b 6 [21,12] synchronized [in two arrangements] with
DP 353 and Uv. 21,1; Fig. 10 showing GDP 1,6 synchronized with the Pāli prose
text Sa ˙myuttanikāya I, 167; Fig. 11 showing Toch. A 217b 5 [21,12] synchronized
[in two arrangements] with CPS 10,2.

4.4. Task for the future: Extending the reference system to further texts of the Pāli Canon
as well as to other branches of Buddhist tradition (Chinese, Tibetan, etc.).
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Fig. 8: GDP 1, 2 synchronized with DP and Uv. 33,6

Fig. 9: Toch. A 217b 6 [21,12] synchronized with DP 353 and Uv. 21,1
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Fig. 10: GDP 1,6 with Sa ˙m. I, 167 Fig. 11: Toch. A 217b 5 with CPS 10,2
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