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 &i Vinayaptaka

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).
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Vinaya. Mahdvageo (1) pe. 14 pass. 10 1. 1

viharante isipatane migadaye. Athakho bhagava uruvelayam
yathabhirantam viharitva yena baranasi tena carikam pakkami. Ll
[11] Addasa kho upako ajivako bhagavantam antara ca gayam antara
ca bodhim addhanamaggapatipannam disvana bhagavantam etadavoca
vippasannani kho te avuso indriyani parisuddho chavivanno pariyodato
kamsi tvam avuso uddissa pabbajito ko va te sattha kassa va tvam
dhammam rocesiti. Evam vutte bhagava upakam ajivakam gathahi
ajjhabhasi
sabbabhibhu sabbaviduhamasmi
sabbesu dhammesu anupalitto
sabbaﬁjaho tanhakkhaye
sayam abhiﬁﬁéya kamuddiseyyam.
Na me acariyo atthi sadiso me na vijjati
sadevakasmim lokasmim natthi me patipuggalo.
Ahanhi araha loke aham sattha anuttaro
ekomhi sammasambuddho sitibhutosmi nibbuto.

Dhammacakkam pavattetum gacchami kasinam puram

KNS 1%

\ Link off \ Tipitaka \
Fig. 1. Mahidol version of Vin. I, 6, 7-8 (screen output)
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[BJT Page 016.]

4. Addas kho upakoajivakol- bhagavanta
antaa ca gaye antaa ca bodhmn ainamagga-
peupannam Disvana bhagavarm etadavoca:
"vippasanani kho te avuso indriyani. Pari-
suddho chavivano pariyodno. Kan si tvam
avuso uddissa pabbajito? Koavie satth?
Kassa @& tvan dhamman roves?"Ti. Evan
vutte bhagam  apaken ajivakan gathahi
ajjhablasi: - ' '
"Sablabhibhu sabbavidu’hamasmi
Sabbesu dhammesu anupalitto,
Sabbafajabho tdakkhaye vimutto

Sayan abhififalya kamuddiseyya.

Na meacariyo atthi sadiso me na vijjati,
Sadevakasmi lokasmim natthi me ptpug-

galo.

Aham hi arala loke ahan sattla anuttaro,
Eko'mhi  samnmasambuddho 18bhutosmi
nibbuto.

Dhammacakka pavattetm gacchami ksi-
nam paran, '
Andhabhitasmin  lokasmin ~ ahafiacha?2-

amatadundubhiti.

Yatha kho tvan avuso péjanasi,
anantajinoti. '

"Ma disa ve jima honti ye pati asavakkhaya,
Jina me @palka dhamna tasna’ham upala
jino"ti.

arahasi

5. Evan vutte upakaajivako ajivako "huveyy-
apavuso"ti3- vata ssan okampeta ummag-
gam gaheta pakiami.

6. Atha kho bhagaw anupubbena acikam
caran@no yena hranas isipatanan migadiyo
, yena paficamaggabhikkhu, tenupasakami.
Addasansu. Kho paficavaggly  bhikkhu
bhagavanuau durato’ vaagacchama Disvana
afifiamafifim sathapesm: "ayan avuso
samao gotamaagacchati Bhuliko [PTS Page
009] pahanavibbhantoavatto k@hullaya. So

neva abhiadetabbo. Na pacthatabbo. Tassa

pattagvaram pauggahetabhai api ca kho
asanan thapetabha] saceakaikhissati, nigdi-
ssati"ti.

1. "Xjiviko ma. Nu. Pu;a. Ma vi; 2. "Ahafa-
chim ahafachmn ityapi

3. "Huveyyavuso’ - katthavi

|b16. [BJT Page 016.]

[c4. |xVin_I_6, 7

Is1 AddaaKo upakoajivakol- Bagavanten
antae ca gayen antaa ca boim aina-
maggapapannam Disvana Bagavanten
etadavoca: "vippasaani Ko te avuso
indriyani. Parisudt c'avivanno pariy-
odano. Kam si tvan avuso uddissa pab-
bajito? Ko \a te saff? Kassa & tvan
damman roves?'Ti. |xVin_|_6, 8
Evam vutte Bagawa apaken ajivakan
gat'ahi ajjabasi: -

|s2 "SabbBib"u sabbavidu’hamasmi

|s3 Sabbesu"@ammesu anupalitto,

|s4 Sabbafajib tanhakKaye vimutto

|s5 Saym alififiaya kamuddiseyya.

|s6 Na meacariyo ati sadiso me na vijjati,

|s7 Sadevakasmilokasmin natti me pai-
puggalo. ' '

|s8 Aham hi arata loke ahan satta anuttaro,

|s9 Eko’mhi sammsambud sfib"utosmi
nibbuto.

|s10 Dhammacakka pavattetm gacéami
kasinan paran, '

|s11 Andabutasmim lokasmim ahafiatam2-
amatadundubti.

[xVin_l 6, 9

|s12 Yafa Ko tvam avuso péjanasi, arahasi
anantajinoti. '

[s13 "Ma disa ve jima honti ye pat asavak-
K"ayam,

|s14 Jim me mpala damma tasna’ham
upala jino'ti. '

[c5. |s1 Eve vutte upakoajivako ajivako
"huveyyam@vuso"ti3- vata ssan okam-
peta ummagge gaheta paklami.

[xVin_l_6, 10 |c6.

|s1 Ata Ko bagawa anupubbena acikam
caranano yena hranas isipatanan mi-
gadayo, yena paficamaggiy Bikk'u,
tenupasakami. Addasmsu. Kho pafica-
vaggiya bikk'u Bagavanten durato’va
agactantan. Disvana afflamafifia
sant"apesm: "ayam avuso sanmo gota-
mo agactati bahuliko |p9 [PTS Page
009] pd"anavibBanto avatto kahullaya.
So neva alivadetabbo. Na pac-
cut'atabbo. Tassa patta@aran paig-
gahetabba api ca Ro asanan t"apetab-
bam, saceakaiK'issati, nisdissati"ti.

Box 1.

BJT version of Vin. |, 6, 7-10 (raw text)

Box 2: Same, after entering of additional references

Taipei, 19.1.99
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2.1.3. For easy cross-referencing, the greatest amount of information possible should be
envisaged, at least with respect to the traditionally used PTS edition (cp. Box 2).

2.2. Example 2: The Uzhavarga (Collection of Sanskrit strophes of verses, mostly

corresponding to strophes of thalPDhammajda):

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,
Udanavarga, Gottingen 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 ahe P
Dhammapada so that the segmentation of this text cannot be adopted as it is (all
the more since for thedd 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 [dgd#tavarga],

1 corresponds to DP 353 24 [Taihavagga], 20).
2.2.4. For the sake of cross-referencing, a common segmentation should be envisaged.

3. Problems of e_stabllshlng a system fagr CONCORDANCE II
cross referencing between related texts
PALI DHAMMAPADA

3.1. Example 1: The éndran Dharmapada | * ™™ ,,, N e "
(Collection of Prakrit strophes off : 2 ¥ e I
verses, mostly corresponding to ¢ oo (A
strophes of the &i Dhammapda - # B
and the Sanskrit Uzhavarga; edition Poone i Paphe B
by J. Brough, London 1962): © 193 45 302 2 225

11 213 46 300 83 226

12 214 47 294 84 324

1 219 8 (294) 8

3.1.1. Although most of the strophes = 20 e 292 gg

. . I 0. o
contained in the text are exact i 20 PR gé
. 1 203 2 291

equivalents of strophes as present i 2o P ?
H I vii. Arahanta
in the Rl Dhammapada and/of 2 1o oo o
the Sanskrit Udnavarga, the| pponii 22 2 o
a_rrangement. is completely Z W 3 ot
different again (e.g, GDP 1] = @™ v. Bila "
[Brammana], lab corresponds tq # [y e a
DP 393ab= 26 [Brahmanavaggal, | 2 210 o »

2 viii. Sahassa
1lab, Uv. 33 _[Baﬁma'_lavarga], » L 4 2 i Sahasa
8ab (Sanskrit version ed| = K& o o 308

. 32 102
Bernhard) / 33, 1llab (Tibetan 68 o3 305
. . . iii. Citta 69 (283) 104
version). Cp. Fig. 2 showing the 5 136 70 313 o
137b X 10
concordance of DP and GDP as I 319,320
. ' iy 36 1382 73 108 321
present in Brough’s edition. .
Fig. 2 Concordance of DP and GDP
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3.1.2. A thorough content-based segmentation for thedBan Dharmapada is not easy
to establish for the same reasons as with thanddarga.

3.1.3.  As the text can hardly be treated without permanent comparison oalitarl
Sanskrit equivalents (it is the only largea@dfan 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 Wddalamkara, i.e., an Udnavarga
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 "Ta#igyatavarga" of the Uthavarga as indicated in F.
Bernhard’s edition [p. 278]?)

No. 217=TIII§79. 15

Der Linge nach ziemlich vollstindiges, teilweise aber stark beschiddigtes Blatt. Nach Herstellung
der Photographie ist noch der sehr zerstorte Rest der linken Seite gefunden worden. Vgl. Tafel z9.

Vorderseite

-1 (nicht erhalten) 217a

2 ||| kafa]ind [ta] ——— [p-] swe y- -y warydic- [$§ ] — — — pta [[]|

s [flf - - e skdkd@ wirpdi, p(ta)nkaet, arkisossis krant, markampal, Gksis(s)i - ——~ - — — -
[plik, kninmam tmas, bram poficim wiltsa —

8 ———sn-— - k(d)ckeyo § paklyosas wraseh® pik kicke parsic® pik, knanmim — k- fikat,
parko parnont, magat sim ypeyam $ wirpa

5 — ks[i]ssi3 kraficim markampal, maryn prastam okfids Aiklas napepas sem, onkraci $8
palskit, puk, kndnmim ke maltw dksisam, liklyim Fpa

3.2.2. Manifold necessity of cross-referencing both with poetic textsafiddarga,
Dhammapada, &dran Dharmapada) and prose texts (Sanskrit Spdausatsitra,
Lalitavistara, Malavastu; RIi Vinayaptaka and many more); cp. E. Sieg / W.
Siegling, Festschrift M. Winternitz, Leipzig 1933, 167 sqg. or, vice versa, F.
Bernhard’s edition of the Uzhavarga (l.c.) or E. Waldschmidt's edition of the
Catwsparsatsitra (Vol. I, Berlin 1952). E.g., 217b 6 sq=(UA 21, 12)
corresponds to Uv. 21,1, DP 353, CPS 10,5, MV IlI, 326, 5-8, Vin. |, 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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THE GANDHARI DHARMAPADA 121

na bramanasedina kiji bhodi

yo na nisedhe manasa pri’ani

yado yado y=asa mago nivartadi

tado tado samudim aha saca. (15)
0. 16

brahetva pavani brammano
sama’irya $ramano di vucadi
parvahi’a atvano mala
tasa parva’ido di vucadi. (16)

0. 17

na aho brammana bromi
yoneka-matra-sabhamu:
bho-va’i namu so bhodi
sayi bhodi sakijano
akijana anadana
tam aho bro mmana.® (17)
L1

niha’i dana bhudesu
trasesu thavaresu ca
yo na hadi na ghadhedi
tam aho bromi bramana. (18)
O. 19

yo du drigha ci rasa ji

ano-thulu $uhasuhu

loki adina na adi'adi

tam aho brommi bramana. (19}
0. 20

yo du kama prahatvana
anakare parivaya
kama-bhoka-pariksina
tam aho bromi bramana. (20)
0. 21

vari puskara-patre va

arage-r-iva sarsava

yo na lipadi kamehi

tam ahu bromi brammana. (21)
0. 22

i.e. bromi brammana.

390 fna brahmanass’ etad akifici seyyo

yada nisedho manaso piyehi

yato yato himsamano nivattati

tato tato sammati-m-eva
dukkham,

Uv. xxxiii. 87 ji ltar mi sdug pa las yid 1dog pa

de hdra bram ze rnams la cun zad
med

ji Ita ji Itar de yi yid ldog pa

de Ita de Itar kun rdzob bden par
zad.

388 bahita-papo ti bradhmano
samacariyd samano ti vuccati
pabbajayam attano malam
tasma pabbajito ti vuccati.

xi. 15 (T. 16)

396 na ciham brihmanam brmi
yonijam matti-sambhavam
bho-vadi nama so hoti
sace? hoti sakificano
akificanam anadanam
tam aham briimi brahmanam.

xxxiii, 18 (R. 17)

405 nidhaya dandam bhiitesu
tasesu thavaresu ca
yo na hanti na ghateti
tam aham briimi bradhmanam.
xxxiii. 47 (R. 45)

409 yo dha digham va rassam va
anum-thiilam subhisubham
loke adinnam nadiyati
tam aham br@imi brahmagam.

xxxiii, 29 (R. 28)

415 yo dha kime pahatvana
anagaro paribbaje
kama-bhava-parikkhinam
tam aham brlimi brahmanam.
xxxiii. 46 (R. 44)
401 vari pokkhara-patte va
dragge-r-iva sasapo
yo na lippati kimesu
tam aham briimi brahmanam.
xxxiii. 35 (R. 34)

2 Sn. 620, and Dhp. A. ed. ve.

XXI Tathagatavarga

sarvabhibhiih sarvavid eva edsmi

sarvai§ ca dharmaih satatam na liptah /
sarvamjahah sarvabhayad vimuktah
gvayam hy abhijfidya kam uddi$eyam // 1

kam uddifeyam tv asamo hy atulyah

svayam pravakta hy adhigamya bodhim /

tathagato devamanusya§asta

sarvajiiatim prapya balair upetah // 2
Mss.:

1 a) AA82 — DHS37.t — H. 149. 272.t —~ P, St. 324 b) AA82.t — AA83.L — P. St.
32.¢ ¢} AA83 - DZ41.r — P. St. 32 — P. H. Ms.tr d) AA83.tr — DH37.t -
P.St. 32 -P.H.Ms.ll Zahl) P. St. 32 — P. H.Ms. —In der Hs. DH37 aus-
gelassen.

2 &) DH3T.t — P. 5t. 32.t ~ P. H. Ms.r b) AA83.t — P.St. 326 — P. H.Ms.t
o) AA83 ~ DZ41.t — DD24.r - P. St. 32 d) AA83.tl - DH37.t — DZ41.t —
DD24.t - P. St. 32 Zahl) AA83 — DH37 - P. St. 32

Var. orthogr.:
1 a) DH37, H. 149. 272: sarvabhibhis-sarvavi(d)s.
suddiseyam.
Var. lect.:
1 a) AA82: csmim.
(CHAER.): — - [trsnéksa](ye vimu)ktah .
(CHAKR.): svayam-a(bhi)jiid(ya)?.

d) P. H.Ms. (CHARR.):

o) P. St. 32: sarvajahah sarva[m]bhayad. — P. H. Ms.
d) P. St. 32: -uttideyam_. — P.H.Ms.

Parallelen:
1 Mv. III p. 326 L. 5-8. — CPS 10. 5. — a-c) of. Mv. III p. 118a-c.
Dhp. 353. - MN I p. 171. — Vin. I: I. 6. 8a—d. — Kv. p. 289. - Thi. A. p. 220. -
a—c) Sn. 211; SN II p. 2842,
2 CPS 10. 64

Anm.:
1 Vgl. Mv. 111 p. 326 1. 7: sarvajiio *ham trsnaksaye vimukio; Dhp. 353c: sabbafi-
jaho taphakkhaye vimuito.
2 Vgl. Mv. ITI p. 326 1. 8: aham abhijfidya; Dhp. 353d: sayam abhifiiidya.
3 Vgl. UA XXI. 12¢-d: Toch. A 217b6-T7:
puk, Wyfutd]r [nantsu] (piak kndnmam® $kam) nasam. piikyo sne
loplune wramamny[o] ()
(pitk lek tarkorag. tsa)i(po) p(rajs[k]i[n](tw)ds [ma]it(a)k ni yn(e)s [karso](rag )
am garpiiim. .
¢ Vgl. zu a) UA XXI. 13a: Toch. A 217a7:
(am) gar[p](R)i(m)l]]]-
5 Oder: karso.

Taipei, 19.1.99

Fig. 4Indication of cross references in GDP edition

4.2.

4.2.1.

4.2.2.

4.3.

4.3.1.

43.1.1.

Simple solution: editing of related tex
passages side by side within one file (cj

Fig. 6 showing GDP 1, 2 with

equivalent, DP 394, arranged interlinearily)

Shortcoming: Loss of readability

Problem not to be covered easily hy
retrieval software: Separate treatmer |
of several languages within one text

(here: Gandhan Prakrit vs. Rili)

Sophisticated solution:
http://www.wordcruncher.com)

"Synchronizing of texts"

Fig. 5: Indication of cross references in Uv. edition

ook #1 — Dharmapada (Gandhari-Prakrit)
File Search View Options Window Help

. 2 B
Its ki di jada'i drumedba

{kim te jarabi dummedral
ki di ayina-Sadia
{kim te ajina-sariyal
adara gabana kitva
{abbantaram te gabanam}

babire parimajasi. (2)

{babiram parimajjasi} =
»

GDP 1,2 contrasted with DP 394

#ﬁ;. 6:

(Wordcruncher solution; cf.

Requirement. Common segmentation of the texts to be synchronized

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.)

-5-
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2= Buok #1 -- Novum testamentum armeniace

(A
bL UJ[H’[_ UJJUH.[EU [[u.l.gt,g JI.H.L,P Ju.ulo[t?u. J'bp
l‘l[1 Jb[‘llll“lilu, UHLPF bll[‘lgl"l lU?JHL?J ‘Eﬂ:
Ew ard ayspes kac‘ek’ dowk’ yatot's.
mer or yerkins, sowrb etic’i anown

ko:

bhbugh wppw o [Pt poi bypghb hud p po
npuybo gbph i b bphppe
Ekesc'e ark‘ayowtiwn k'o: Eticin kamk’

ko orpes yerkins ew yerkri:

Linking methods as a basis for cross-linguistic text retrieval

ook #2 -- Novum Testamentum graece

@EI File Search View Options Window Help

Ot obv Tpooetyeotte bueic' / Médtep Huov 6 &v
TOLG OVPAVOLG, / AYLaodTTe TO OVORLE GOV,

gadEto 7 Pootdela ooy, / yevndnto o HEANLA
oov, / og £v obpave xal £nl yTg.

Tov Gptov TV Tov £Tiotolov 8o Ml /
oTuepov”

ol GQeg MLV TQ OQELATILATE TGV, / Og xal
THELG GpT)aey TOLG OQELAETOLG / TL®V"

xal |11 elogvéyung Npag elg Telpacpov, / Giid
pLOCL NG AT TOL TOVTPOD,

Eav yap Gonre TOPATTOULOLTO

TOlG GvIpdOTOoLg TQ

Taipei, 19.1.99

-

= — e
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 Dhammapla 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 tdegPose
text Sanyuttanilaya |, 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 oath€&hon

as well as to other branches of Buddhist tradition (Chinese, Tibetan, etc.).
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4. DhP 26, 394

394
kim te jatabi dummedPa kim te ajinasatiya
abbantaram te gabanam babiram

parimajjasi \ 26\ 394

ki di jada'i drumedba

{kim te jarabi dummedral
ki di ayina-$adi'a
{kim re ajina-sarival

adara gabana kitva
{abbtaniaram te gabanam}

babire parimajasi. (2) 395

{babiram parimajjasit

o3t

pamsukiiladbaram jantum kisam
dPamanisant®atam
ekam vanasmim j*ayantam tam abam brimi
o

=)
BEIF||E8 DP 394: Uv. 33,
DP_394

Ckim te jatabbir durbuddbe)
(kim capy ajinasatibtib) /
(abtyantaram te kalusam)

TITUS

Pali Canon (babyakam parimarjasi) // 6 A
Samyuttanikaya 7/10
edited by the na jatabir na gofrena
Maharagama Bhikkhu Training Centre na jatya bm’?mm’l?b syt ﬁb /
Fig. 8: GDP 1, 2 synchronized Wlth DP and Uv. 33 6

ook #1 - Tocharian A 217-218

) s =
EB DP 353 THT 850, 217b, 6: 21,12
SALRALME M SAbRGYHdN "ham asmi  Sabbestt d” ammestt

angi palirto
. 353
sabbabbibbi sabbavudit 'ham asmi sabbesu
dPammesu antipalitto
sabba#ijabo tanbakkbaye vimutio sayam
innaya kam uddiseyyam \ 24\ 353
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