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The paper introduces 4TB, a web-based corpus developed to support
research on Tocharian A and Old Uyghur. Its aim is to collect and align
Tocharian A fragments with their Old Uyghur (and later Sanskrit)
parallels, particularly the Tocharian A Maitreyasamiti-Nataka and its Old
Uyghur translation Maitrisimit nom bitig. Despite extensive scholarship,
no complete editions of these texts are currently published. A Tocharian
A edition is in preparation and will serve as the basis for the corpus,
while 4TB focuses on assembling Old Uyghur parallel fragments
as a foundation for a future full edition of the Maitrisimit nom bitig.
Compared to existing digital resources, Tocharian is relatively well
represented, whereas Old Turkic corpora remain limited, making even
a partial parallel corpus a meaningful contribution. The paper discusses
key problems of corpus design and development. Transliteration is
omitted for both languages, while transcription is handled differently.
For Tocharian A, it follows established conventions; for Old Uyghur,
all data are normalized into a unified transcription system, with
limited correction of outdated forms. Additional challenges arise from
inconsistent transcription practices in the literature. Translations
are provided as in the source publications (Russian for Tocharian A,
mainly German for Old Uyghur), with plans to add automatic English
translations. The corpus is structured around tokens as the smallest
unit, but alignment operates on higher-level units due to the lack of
reliable word-to-word correspondence. Because sentence segmentation
is problematic, a flexible unit called a “passage” is introduced. Passages
are grouped into “passage groups” to account for manuscript variation
and are then aligned across languages, allowing for discrepancies such
as omissions and additions. This approach preserves textual coherence
and differs from standard KWIC-based corpus models. The corpus offers
several core features. Dictionaries cover all lemmatized tokens and
link forms and spellings with grammatical annotation. A concordance
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displays passages together with their parallels. Search tools support queries by spelling, form,
lemma, and grammatical features, including cross-linguistic searches. Editing tools allow
modification of texts and lexical data, with semi-automatic lemmatization and potential for
further expansion. Overall, 4TB provides a scalable framework that can be used in future
corpus projects. It facilitates cross-linguistic research on Tocharian and Turkic languages and
improves access to the material for non-linguistic specialists such as Buddhologists.

M.B. BerxJIakoB
Benckuil yHugepcumem, Bena, Ascmpus
ORCID: https://orcid.org/0000-0002-7813-6640
(E-mail: maksim.vyzhlakov@univie.ac.at)

4TB: HOBBIN HHCTPYMEHT JJIS U3YYEHUS TOXaPCKUX A U APeBHEYHT'yPCKUX
napaJuleJIbHBIX TEKCTOB

AnnHortanusA. B crathe npencrasiiedH 4TB — oHaliH-Kopnyc, paspabOTaHHBIN 1A HCCJie-
JIOBaHUA TOXapCKOro A M JpeBHEyWrypCcKOro f3bIKOB. Ero mesp — coOpaTh U BBIPOBHATH
Toxapckre A (parMeHTH ¢ UX OPeBHEYUTypckuMM (a B JajibHeHIlleM U CaHCKPUTCKUMU)
napasuUiesiiMM, TIpeXe BCero Toxapckuili Maitreyasamiti-Nataka v ero IpeBHEYHTYPCKUI
nepeBosi Maitrisimit nom bitig. HecMoTpsi Ha OOUIMPHYIO MCCJIEIOBATEJIbCKYI0 TPAAUIUIO,
IOJIHble M3JaHuA JTUX TEKCTOB A0 CHUX IOp He OINyOJMKOBaHBL. B Hacrosiiee Bpewms
TOTOBUTCA Pefakiys TOXapCKOM BepCHUH, KOTOpas IOCJIYXHUT OCHOBOW [AjiA KOpIyca,
torga kak 4TB cocpenoroueH Ha cOope APEeBHEYWIypCKUX MapaJulesibHbIX (parMeHTOB
KaKk OCHOBe I TMOJIHOTO u3faHus Maitrisimit nom bitig B O6yaymem. [To cpaBHEHUIO C
CyIL[eCTBYIOIMMU LHU(POBLEIMU pecypcaMu TOXapCKue TeKCThl IIPefCTaBJIeHbl OTHOCUTEJIBHO
IIOJIHO, TOTJa KaK KOPIyChl APEBHETIOPKCKHUX TEKCTOB OCTAIOTCA HEMOJIHBIMH, 4TO JeJiaeT
Jake YaCTHUYHBIN MapaJulesIbHBIN KOPIyC 3HAaYMMBIM BKJIaJIOM. B cTaTthe paccMaTpuUBaOTCsA
KJII04YeBble NIPOOJIeMBl NMPOEKTUPOBAaHUA UM pa3paboTky Kopmyca. TpaHcauTepauusa AJjiA
0001X A3BIKOB He MCIIOJIb3YeTCsA, TOrJa KaKk TPAaHCKPUIIMA peajn3oBaHa No-pasHoMy. [id
TOXapCKOTro A OHa cjefyeT yCTOABIINMCA KOHBEHI[MAM, TOrJa Kak AJiA APEeBHEyWUIypCKOIo
BCe JaHHbBle HOPMAaJIM30BaHB! B pPaMKaX eqUHON CHUCTEeMBbl TPAaHCKPUIILUKU C HCIpaBjeHUeM
HEKOTOPBIX ycTapeBIUX ¢GopM. J[ONMOJIHUTEIbHBIE TPYAHOCTHU CBA3aHBI C HEOAHOPOJHOCTHIO
TPaHCKPUIMILIMOHHBIX CUCTEM B HayYHO! JiuTepartype. [lepeBoibl NpUBOAATCA B COOTBETCTBUU
C A3BIKAMU UCXOAHBIX MyOIMKaluil (pycckuil AJis TOXapcKoro A, mpenMylIlecTBeHHO HeMeLKUii
JJIs1 IPeBHEYUTYPCKOT0), TUIaHHUpYyeTCs JoOaBJieHe aBTOMAaTUYECKOTO aHTJIMEHCKOTO MepeBoja.
Koprnyc cTpyKTypupoBaH BOKPYT TOKEHOB KaK MHHMMAJIbHBIX €IMHUILI, OHAKO BbIpaBHUBaHUeE
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(parmMeHTOB oOcyllecTBjsAeTCA Ha 0OoJiee BBICOKOM YPOBHE M3-3a OTCYTCTBUsA HaEXHOIO
IIOCJIOBHOT'O COOTBETCTBHUA. B cBA3M ¢ Mp00JIeMaTUYHOCTBIO CerMEHTAalM! 110 NpeJJI0KEeHUAM
BBOAUTCA OoJiee ruOKasA eqUHULIA — «[accax». [laccaku 00beAUHAIOTCA B «TPYMIIBI Taccaxen»
JUIA ydyeTa pasjinuvii MeXay MaHyCKpUNTaMM M 3aTeM BBIPABHUBAIOTCA MEXAYy A3bIKaMU,
JoMycKasA pacxoXxJeHusdA, Takue, Kak IpoIycku U AobapseHUsA. Takoil MOAXOM COXpaHseT
CBA3HOCTh TEKCTa U OTJIMYaeTCs OT CTaHAApPTHBIX KOPIYCHBIX MoOJejlell, OCHOBAHHBIX Ha
dpopmate KWIC. Kopnyc Bkjo4yaeT psA OCHOBHBIX (yHKIuil. CjioBapu OXBaThIBalOT BCe
JleMMaTu3MpOBaHHbIE TOKEHb W CBA3BIBAIOT (GOpPMBI M HalKUCaHUA C rpaMMaTU4ecKOH
pasMmeTkoil. KoHkopmaHc oToOpaxaeT maccaxu BMecTe ¢ WX napasuiensaMu. [Tonckosble
MHCTPYMEHTHI ITOAAEPXUBAIOT 3allpOCH 10 HaNMCaHUI, GopMe, JieMMe U rpaMMaTU4eCKUM
npu3HakaM (ImocjaeHee BKJII0UaeT MeXbA3BIKOBON MOKCK). MHCTPYMEHTH peJakTUpOBaHUA
MIO3BOJIAIOT U3MEHATHh TEKCThl U JIeKCHYeCKHe MaHHBe, BKJIIYas I[0JIyaBTOMaTHYeCKYIo
JeMMaTHU3aNuioo, W WUMEIOT TOTeHIWaJ [AJid [JajbHeliero pa3Butus. B 1esqom 4TB
npeAcTaBJisieT coboii MacimTabupyemMyio miaaT@opMy, KOTopass MOXeT ObITh MCIOJb30BaHA
B Oyaymux KOpIyCHBIX NpoekTaXx. OH CIocoOCTByeT MeXBbA3BIKOBBIM HCCJIEJOBAHUAM
TOXapCKUX U TIOPKCKUX A3BIKOB M pacIIUpseT AOCTYII K MaTepuasly AJis HEeJIMHIBUCTOB,
BKJIIOYas1 Oy 10JI0TOB.

KiiloueBble ciyioBa: Maitreyasamiti-Nataka, Maitrisimit nom bitig, apeBHeTIOpKCKMIT
A3BIK, APEBHEYUTyPCKUI A3BIK, KOPIIyC MepeBOAOB, KyJbTyphl Besnukoro IllénkoBoro myry,
MatiTpes, napajulesibHBII KOPIYC, TOXapCKUil A sI3bIK, I[eHTpabHOA3MaTCKUI Oy AAU3M.
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4TB: Toxap A X9He KOHe YUFBIP IMapaJuiejib MITiHAEePiH 3epTTeyre apHaJIFaH XXaHa
KypaJja

AnHoTtanua. Makanaga Toxap A xoHe KeHe YUFBIP TiJIAepiH 3epTTeyre apHayiraH 4TB
OHJIAH-KOPIYyChl TaHBICTBIPbUIaABL. OHBIH MaKcaTel — Toxap A TuIiHAeri MaTiH y3iHijiepiH,
KeHe YUFrblp (OoJialiaKkTa caHCKPUT TijliMeH) TiJliHAeri calikec HYcCKaJlapbIMeH caJibICThIpa
OTBIPHIN XXUHaAKTay. 3epTTey HeriziHeH Toxap TijiHAeri «Maitreyasamiti-Nataka» MaTiHi MeH
OHBIH KOHe YHFHIp TijiHferi aygapmache «Maitrisimit nom bitig» meIFapmMacsiHa apHaJIFaH.
By MaTiHzepaiH 3epTTesly Tapuxsl TepeH O0JIFaHBIHA KapaMacTaH, 0JIapAbIH TOJIBIK FBLIBIMU
GachUTBIM/IapHI 9J1i KYHTe AeliH xapusganbaraH. Kaszipri yakeiTTa KOpIyCcThiH Heri3iH Kypau-
TBHIH TOXap HYCKACBIHBIH peAakiuschl ganbiHganayaa. 4TB xobacel 6onamakra «Maitrisimit
nom bitig» MOTiHiHiH TOJIBIK GachUIBIMBIH d3ipJieyre Heri3 60JIaThIH, KOHe YWFBIp TiJIiHJe
colikec MOTiH y3iHAiJepiH xuHaKTayra OareiTTanraH. KosgaHelcTarsl CaHABIK, pecypcTapMeH
caJIBICTBIpFaH/a, TOXap MITiHAEpi caJIbICTBIPMaJIbl TYPAE TOJIBIK YCBIHBUIFAH, ajl KoHe TYPKi
MOTiHJIepiHiH KOPIYyCTaphl 3JIi Jle TOJBIK eMec KYHje Kajbilm oThip. bysl xarjaii imiHapa
J)KacaJiFaH CoMKeC MOTiHep KOPIYCHIHBIH ©3iH Jie MaHbI3 bl FRLIBIMU YJIeCKe aifHaJIIbIpabl.
Makasnaza KopnycThl )ko6ajiay MeH a3ipjieyre KaThICTBI HETi3ri Macesiesiep KapacThlpblIabl.
Exi Tin ymiiH ge TpaHcauTepauua KOJAaHBUIMANABL, ajl TPAHCKPUIIIUA dPTYPJIi KaruaaTrap
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Herisigfe Xy3sere acelppliafpl. Toxap A Tisi KaJbIITaCKaH FUIBIMU KOHBEHILMsJIAPFA COMKeC
Oepisice, keHe YUFBIP TiJli OipbIHFAll TPAHCKPUIIIUSA XKYeciHiH aschiHaa 6ipi3aeHipitin, Keibip
eckipreH ¢dopMayiapsl Ty3eTiJireH. KoceiMilla KUBIHABIKTAp HeTi3iHeH FBUIBIMU dJe0neTrTeri
TPaHCKpUIIMA >XXylesiepiHiH Oipkeski eMecTiriHe OallylaHBICTBL. AyAapMachl TYIHYCKa
JKapusUTaHBIMIAP/bIH TijiiepiHe colikec Oepineni (Toxap A — opbIC Tiji, KeHe YUFBIp Tijli —
HeMic Tijti), as OoJiamakTa aFbUIIIBIH TiJTiHE aBTOMATTHl ayJapydbl €Hri3y )KocIapJiaHyza.
Kopmyc, eH kimi Oipjik — TOKeHJepre Heri3fesireH, asaaiifla ce30e-ce3 COUKeCTiKTiH
6osMaybl cebebiHeH, pparMeHTTep/li ColiKeCTeHAIpy KOFaphl JeHreliie y3ere achbIphLiajbl.
CelinieMperi cerMeHTalWAHBIH, KypAeJiijiiriHe GaiijIaHBICTHL «MaccaX» el aTaJIaThIH UKeM/Ii
Oipsik enrisineni. [laccaxxmap MaHYyCKpUNTTep apachIHAAFbl alibIpMAIIBUIBIKTApABl ecKepy
MaKcaThIHJ]a «accaXX TONTapblHa» OipiKTipijim, KeiliH Tijimep apacbklHOa coliKecTeHJipijiefi.
OJ1 ce3nepAiH TYCIl KaJIybl MeH KOCBLUIYbI CUAKTHL MITIHAIK aybITKyJ1apAa eckepiseni. MyHaait
TOCiJI MOTIHHIH TYTAaCTBIFBIH caKTal OTHIPHII, OHBI KWIC dopMaThiHAarel CTaHAAPTTHL KOPIIYC
MoAesbJepiHeH axsipaTtafpl. Kopiyc GipkaTap Herisri ¢yHkumanaapasl kaMTuael. Ce3mikTep
OapJIblK, JJleMMaTH3alMAIaHFaH TOKeHaep/i KAMTHII, oJIapAblH GopMasiapblH rpaMMaTUKAJIbIK
GenrisieymeH OaiimansicThipaAbl. KoHKOpAaHC naccaxkgap/ipl apasuiesib MaTiHaepiMeH Gipre
YCHIHAABL. I3mey Kypasmapbl xasbulblM, (GopMa, JieMMa XoHe IpaMMaTUKaJblK Oesrisep
OOMBIHINIA CYpPaHBICTAPAB KOJIJIAk bl (COHFBICHI TiJIIEP apachiHAAFbl i3Aeydi Je KamTubl).
Penakiysuiay Kypajgapel MOTIHAIK JkKoHe JIEKCHKAJIBIK AepeKTepAi e3repTryre MYMKIiHAIK
Oepefii, OHAA )XapThUJIaii aBTOMATTHI JieMMaTU3alusA fa 6ap *koHe OHBI 9pi Kapal KeTigipyre
MYMKiHAIK Oepeni. Xannel anranpga, 4TB — Oosamayk kopmoyc xobanapeiHa OeliMAaesieTiH
mwiatdopma. Oy Toxap XoHe TYPKi TiJiiepiH caJbICTBIpMaJsibl 3epTTeyre MYMKiHAIK Oepim,
MaTepuaigap/bl TiJl MaMaHIapsl FaHa eMec, acipece OyAqoJIorTapra KOJIKETIM/IL eTei.

KinT ce3nep: Maitreyasamiti-Nataka, Maitrisimit nom bitig, keHe Typki Tis1i, KeHe YHFBIP
TiJ1i, aymapmasiap Kopmychl, ¥Jibl XKibek x0J1bl MoieHHeTTepi, MaliTpes, napaJuiesib/i KOpIyc,
ToxXapAbiH A Tini, OpranslK A3usa Oyaau3Mi.
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Introduction
In this paper, I present a new web-based text corpus, 4TB: The Transmission and Transformation
of Texts in the Tarim Basin, which aims to contribute to Tocharian and Old Turkic studies,

as well as to research on Central Asian Buddhism. The corpus is being developed as part of
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my personal postdoctoral project at the University of Vienna, under the supervision of Prof.
Hannes Fellner.

The initial aim of the corpus is to bring together all texts in Sanskrit and in the Old
Uyghur variety of Old Turkic that are parallel to the preserved Tocharian A fragments'. The
most important and extensive among these is, of course, the Old Uyghur Maitrisimit nom
bitig, a translation of the Tocharian A Maitreyasamiti-Nataka (hereafter Maitrisimit and MSN,
respectively), an extensive 27-chapter Buddhist drama about the future Buddha Maitreya and
currently the main focus of the corpus.

The overarching idea behind the 4TB corpus is to facilitate cross-linguistic research and
the reconstruction of both the Tocharian and Turkic versions. It could also simplify access
to the material in one language for specialists in the other, or even for non-linguists such as
Buddhologists.

Materials and research methods

The materials for the corpus originate from nine Tocharian A manuscripts from Shorchuk,
Yanqi, and Kocho, while the Old Uyghur component is represented by manuscripts from Hami
(Tomiirti and Narnasi) and Turfan (S&ngim and Murtuk). All these locations are situated
within the present-day Xinjiang Uyghur Autonomous Region of the People’s Republic of
China, or along the northeastern edge of the Tarim Basin. The editions of these manuscripts,
which serve as the direct source of the corpus data, will be discussed in the next section.

It should be noted that the processing of the Old Uyghur component is divided into two
phases. First, the Hami version fragments are added; the Turfan material will be introduced later.

As for the methodology, while there are many ways to categorize a text corpus?, I would
like to highlight the following core characteristics of 4TB, which motivate the methodological
considerations and the wide range of user-friendly tools described in the following sections:

- 4TB is translation/parallel corpus;

— it is historical but not diachronic, in the sense that it is not designed to analyze language
development, even though some variation among the manuscripts may be attributed to it;

—itis annotated. At present, the feature-level mark-up is limited to grammatical annotation.
The structural mark-up is treated in detail below;

— it is dynamic, meaning that textual additions and revisions will continue beyond the end
of the project;

— it is noisy. “A noisy parallel corpus contains bilingual sentences that are not perfectly
aligned or have poor quality translations” (Wotk, 2015: 171). To a certain extent, both of these
aspects apply to the MSN / Maitrisimit. On the one hand, there are both technical (different
fragments preserved) and substantive (e.g., different colophons) discrepancies. On the other
hand, the Old Uyghur translation is not very precise per se, perhaps even intentionally so
(Wilkens, 2023: 569).

Research background

The MSN / Maitrisimit has been of great importance for both Tocharian and Old Turkic studies
ever since the connection between these texts was first proposed by Miiller and Sieg (1916).

! The size of the Sanskrit-Tocharian A parallel corpus is relatively small. Its inclusion is planned for a later stage
of the corpus development and will not be discussed in this article.

2 In this categorization, I largely follow (Weisser, 2022: 90-98).
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While a complete overview of the publications devoted to either the Tocharian or the Turkic
version would be impractical, two key fragment concordances that laid the groundwork for
the comparison of the MSN and the Maitrisimit should be mentioned, namely Tekin (Tekin,
1980: 11-12) and Pinault (Pinault, 1999: 193-205). This line of research, often focusing on
fragment identification and textual reconstruction, has since been further developed in a
number of studies, including (Burlak, Itkin, 2004), (Geng et al., 2004a), (Geng et al., 2004b),
(Wilkens, 2008), (Semet, Aysa, 2014), (Peyrot, Semet, 2016), (Itkin et al., 2017), (Wilkens,
2023), (Itkin et al., 2025).

Despite the wealth of publications on the topic, there is still no complete edition of either
the MSN or the Maitrisimit. The former is currently being addressed, as an edition of the
Tocharian A version is being prepared by Sergey Malyshev (p.c.)®. It will serve as the basis
for the Tocharian A component of the corpus. At the same time, the work will be made
available on the 4TB website, either as a static page or as a downloadable file.

As for the Maitrisimit, the corpus cannot, of course, pursue such an ambitious goal. Its aim
is to gather the parallel fragments and provide them with a range of research and editorial
tools, thereby creating a useful resource for the preparation of a full edition.

The situation with regard to digital corpora is somewhat similar. CEToM (Malzahn et
al., 2011) already contains almost the entire Tocharian textual corpus. Since the Old
Turkic material is much more abundant, a complete corpus remains a task for the future.
Nevertheless, an important foundation was laid by VATEC (Erdal et al., 2003), which includes
the introduction and the first two chapters of the Hami manuscript. Apart from this, there
has also been an attempt to create a collection of Orkhon inscriptions (Derin, Harada, 2021),
although, as far as I am aware, the amount of processed material remains rather limited.

To sum up, even a partial edition of the Maitrisimit would constitute a significant
contribution to the digital Old Turkic corpus.

Analysis

This section outlines various aspects of the corpus design and the methodological
considerations associated with them.

Transliteration, transcription, and translation

The transliteration of Tocharian A is expected to be available only within the publication
of Sergey Malyshev’s edition of the MSN, without any technical or visual integration with
the transcription. The transcription follows the conventions of the field, which are generally
quite uniform.

As for Old Uyghur, given the scope of the corpus, as well as the sheer volume of work
involved, transliteration is unfortunately not provided. Moreover, the data from (Tekin,
1980), which is available only in transliteration, is converted into transcription for the sake
of uniformity. The same normalization is applied in cases where elements of transliteration
occur within transcription in the source literature (e.g., § or a). An exception is made where
one element of the digraph representing n is damaged or restored. In such cases, it is written
as ng (for example, ri[g] instead of [p]).

Working with transcription presents additional challenges. First, the source literature
employs a variety of transcription systems, which must be standardized. I have chosen to adopt

3 Sergey Malyshev has indicated that he is willing to share his edition via personal communication (email:
sjerjozha@yandex.ru).
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the system used in (Wilkens, 2021: V, VI). Another issue concerns the marking of damaged
text with italics, a common convention in the literature. This is rarely recognized by OCR
tools and may therefore be lost during the digitization process. It may also disappear when
users copy text from a browser into a text editor. Unlike other editorial symbols, italicized
text requires additional programming logic both for storage and display”.

Finally, a large portion of the source publications, especially those from the 1980s and
1990s, employ outdated transcriptions of many lexemes. It is beyond the scope of the present
project to update all such instances. However, I aim to correct the most obvious cases, such
as the choice between 6 and ii or o and u, based on (Wilkens, 2021). Moreover, these can be
addressed in a semi-automatic manner (cf. the Results section below).

The translations are provided in the language of the source publication: for Tocharian
A, this is Russian; for Old Uyghur, it is primarily German and, in some cases, English.
Technically, each passage (cf. the next subsection) in the corpus has three translations “slots”
(English, German, Russian). There are plans to provide an automatic English translation for
all passages, with explicit indication where it has not been revised.

Corpus architecture

The smallest unit of the corpus is the token, which may correspond to a word, a word
group®, a number, an (original) punctuation mark, or an editorial symbol indicating a lacuna
or a torn edge of a leaf. All other editorial symbols, such as “(?)” or caesura marks, are
technically treated as part of a neighboring token, while additional information (e.g., the
number of missing symbols or lines) is recorded in token notes. Lemmatized tokens are linked
to entries in the respective dictionaries (see below), from which they also receive their glosses.

Ideally, parallel Tocharian A and Old Uyghur tokens would be linked to improve
comprehension and analysis of the parallel edition. While this is technically possible, it is
currently not feasible given the limited resources available. Instead, I aim to facilitate working
with the text by providing as much lemmatization and glossing as possible.

As a result, the token cannot serve as the basic unit of text alignment and comparison;
rather, this role must be assigned to a higher-level structure, such as a sentence, which
contains tokens. This, however, raises the problem of text segmentation, a common issue in
corpora of this kind®.

Both CEToM and VATEC adhered to the line division of the underlying manuscripts,
which appears to be the most natural approach for non-parallel historical corpora (also
allowing for the straightforward presentation of both transcription and transliteration).
Since 4TB omits transliteration and is designed to present and process two aligned texts, this
approach is not suitable.

Segmenting texts into sentences may seem a more natural solution in theory, but in
practice it proves to be a rather non-trivial task, especially if one aims to do it automatically’.
Punctuation in Old Uyghur is not well understood (Erdal, 2004: 41), and punctuation in
Tocharian is used mainly to mark poetic fragments and is otherwise quite sparse.

“Notably, VATEC did not use italics either.

>Mainly used in the case of multiword personal names.

6 Cf., for instance, (Kenning, 2010: 490) and (Lefer, 2020: 269). It should be noted that both segmentation
and alignment are usually handled in corpus linguistics using specialized software. However, given the extremely
complex nature of the source texts, I do not consider such tools applicable in this case.

7 Cf. similar problems in (Derin, Harada, 2021: 135).
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Under these circumstances, I have opted for a vaguer unit, the “passage”. In general, this
follows the sentence segmentation found in translations, which is sometimes based on the
original punctuation, as well as on the tendency of both Old Uyghur and Tocharian toward
SOV word order (Erdal, 2004: 426; Burlak, Itkin, 2013: 395). Otherwise, I have attempted to
divide each passage into either simple or complex sentences, avoiding compound sentences.

As a rule of thumb, a change of subject is treated as a signal to begin a new passage,
unless we are dealing with an unambiguous subordinate clause. Consequently, sentences
such as “X said: <direct speech>" are split into “X said” and “<direct speech>"%. Even very
short compound sentences (“Music sounds, the earth trembles”) or those containing explicit
repetition of the subject (“X does this, X does that”) are handled in the same way.

As an additional, somewhat arbitrary measure, I have also chosen to divide lists (such
as the 32 marks of the Buddha), treating each item as a separate passage in order to better
highlight potential discrepancies between the parallels.

It should be noted that there are differences among the manuscripts of both the MSN and
the Maitrisimit. The corpus aims to record these as well. From a technical standpoint, the
simplest solution is to create two (or more) versions of a given passage and to group them
within what is termed a “passage group”®. Thus, most of the text in either language consists of
simple passage groups containing a single passage shared by all manuscripts, alongside much
rarer passage groups containing manuscript variants.

These passage groups are organized into a chapter, and chapters into texts. While the
number of chapters is identical across the different language versions, this is not the case
for the number of passage groups and passages, due to discrepancies in the original content
in either of version, differences in segmentation, or simply the varying amount of preserved
text. As a result, it is not possible to present the parallel view just putting two columns along
each other; more complex alignment is needed instead.

To address this problem (and also to enable sophisticated searching), passage groups from
different languages are linked into the parallel groups. The overall visual structure of the
parallel text can be schematically shown as follows:

TA text OU text

Passage Passage Non-parallel (e.g.,
group 1 group 1 colophons)

Passage Passage Parallel group 1
group 2 group 2

Passage Lacuna in TA or
group 3 addition in OU

Passage Passage Parallel group 2
group 3 group 4

Passage Lacuna or omission in
group 4 Oou

8 And “ <direct speech > " is further divided into separate passages where necessary.
°Terms such as “paragraph” or “section” seem even less appropriate here than “sentence” instead of “passage”.
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A practical implementation of the scheme can be seen in Fig. 1.

MH.1.13.a1-3 215 a7-b2 ® YQ 1.6 b7 - 1.7 a1 SPLIT

iki y(e)g(i)rmi yil yagi$ kilip alku &d tavar budi berdim tep ter s(&)n(.) $ék-we-(pi) (pukla) | (el) esam wenast 8

v Show translation v Show translation

DE: Du sagst: ,Zwélf Jahre (lang) habe ich Opfer dargebracht und das ganze Hab RU: Tel ckasan: “S 0seHadyame (nem) oaro (dasHus)".
und Gut als Almosen gegeben.'

MH.1.13.a3-4 215 a7-b2 ® YQ 1.6 b7 - 1.7 a1 SPLIT

&n ken yalunuz mana bes yiz yaratmak asirkéytr s(@)n(.) aka konam | som nsa tukéryét |

v Show translation v Show translation

DE: SchlieBlich enthdiltst du nur mir 500 Miinzen vor (wrtl: knauserst du)." RU: Ho 8 umoze (?) moneko meHs *t.kdrydt* (?),

215 a7-b2 ® YQ 1.6 b7 - 1.7 a1 SPLIT
kuyal ma prakte | kalpitarg 1 11"

v Show translation

RU: nouemy 6l meGe He nosy4ume no 3acyeam?»

MH.1.13.a4-5 215 b2
bo munca s(a)v sézlap bulganu dvkalani tnip b(a)rd: 8 [tépr](e)[m] wewiiurés raskaryo pre yas 8 Il
v Show translation v Show translation

DE: Als er diese derartigen Worte gesprochen hatte, ging er ziirnend (Hend.) hinaus. RU: Tak cka3as, OH C 20peybio 8bIX0OUM.

Fig. 1. Screenshot of a fragment of the parallel edition. The Old Uyghur text is on the left,
the Tocharian A one is on the right. Parallel groups are marked with a green border.
Work in progress.

Puc. 1. CkpuHIOT pparMeHTa napajuiesibHONU peJakiuu. [[peBHeyUTypCKU TeKCT — CJIeBa,
Toxapckuil A — cpasa. [lapasiesbHble MPYIIIBL OTMeuYeHbl 3eJIEHON paMKoil. B ctanuu pa3paboTku.
1-cyp. Nlapannesnbi pefakUAHBH QparMeHTiHiH CKpUHIIOTH. CoJI XaKTa — KeHe YUFBIP MOTiHi,
OH xaKTa — Toxap A MaTiHi. [lapasuiesns TonTap Xkachll XXaKTayMeH OeJriJieHreH.

O3ipJiey caThIChIH/A.

In my opinion, this representation of the parallel edition is well suited to demonstrating
discrepancies between the source and the translation, drawing attention to places where
correction or further reconstruction is possible, and allowing each version to be read as a
coherent text!®. In this respect, 4TB differs from the main approach in corpus linguistics,
which typically favors the KWIC (Key Word in Context) format for analyzing and presenting
data (cf. Bonelli, 2010: 18-19). I consider this approach justified, since the 4TB corpus is
relatively small.

Dictionaries and grammatical annotation

The corpus includes dictionaries covering all lemmatized tokens in the included languages.
The Tocharian A one is based on that of CEToM, while the Old Uyghur one is based on
(Wilkens, 2021).

Each dictionary is organized as a list of lemmata. Each dictionary entry (i.e., lemma page)
contains linked forms, and each form is represented as a list of spellings. The visual
presentation of entry information largely follows the CEToM model, with nominal and
verbal forms arranged in predefined declension and conjugation tables. Forms that cannot be
accommodated in these tables are listed separately below.

10 Bearing in mind, of course, that the corpus contains fragments rather than complete texts.
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The organization of grammatical annotation at the form level broadly follows the current
CEToM model. Each form is associated with a set of key-value pairs (e.g., “case: nominative;
number: singular”). This approach works well for inflectional languages such as Tocharian A
and B. Unlike CEToM, however, the system does not permit multiple values for a single key
(e.g., “case: accusative, nominative”). Instead, such cases are represented by independent
forms (e.g., “case: accusative”, “case: nominative”, “case: accusative/nominative”).

The inventory and naming of grammatical categories in the Tocharian A component
largely coincide with those used in CEToM. For Old Uyghur, I developed a separate system
based primarily on (Erdal, 2004), although its overall structure was likewise inspired by
CEToM. Thus, rather than distinguishing nouns and adjectives as separate parts of speech, 4TB
employs a broader category “nominal”, with subclasses such as “substantive” and “adjective”.

This highest level of categorization is the only area in which Tocharian A and Old Uyghur
annotations are partially merged. Although the question of unified versus language-specific
annotation in multilingual corpora is a well-known issue in corpus linguistics (Lefer, 2020:
270-271), this choice is motivated primarily by practical constraints rather than theoretical
considerations; the same applies to the other solutions listed in this section. Likewise, imposing
a new terminology on either Tocharologists or Turkologists is not among the aims of 4TB.

At the same time, the corpus partly adopts the approach used in VATEC. It derives
grammatical annotation from the explicit presence of affixes (thus, for example, a suffixless
nominative singular noun remains untagged)'! and is better suited to an agglutinative
language such as Old Uyghur. For this reason, the “nominative” is relabeled as the “zero
case”, and instead of the traditional “singular/plural” distinction, the system distinguishes
“zero singular”, “explicit singular” (mainly for pronouns), and (explicit) “plural”.

Although this terminology may seem unconventional, it allows the combination of the
CEToM “key: value” model with the VATEC “unmarked category” approach to grammatical
annotation. It also avoids the laborious task of disambiguating nominative forms from casus
indefinitus forms, among others.

The internal structure of the dictionaries (that is, the criteria determining what is grouped
under a single lemma) likewise depends on the source material. The Tocharian A dictionary
largely follows CEToM, whereas the Old Uyghur one reflects the decisions made in (Wilkens,
2021)'2. Exceptions are nevertheless made in certain cases, especially for pronouns, whose
forms in (ibid.) tend to appear as independent entries.

In addition, for Old Uyghur I have automatically generated hypothetical forms that can be
used for automatic lemmatization (see below). Unused forms will be hidden once the corpus
is published.

Results
Currently, the corpus is closed to the public and is expected to be released by the end of

this year at https://4tb.univie.ac.at/. Open access will be provided both for the text editions
and the concordance and search tools (see below). The final state of its data at the end of

1 In fact, VATEC does not even allow filtering by nominative forms, since there is no nominative suffix;
filtering by singular is likewise limited to certain forms.

12 For example, hendiadyses and analytical constructions are not treated as independent lemmata. By contrast,
some infinitives receive separate entries both in (Wilkens, 2021) and in the corpus, despite generally being treated
as part of the verbal conjugational paradigm; this usually reflects a higher degree of lexicalization.
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the project (March, 2027) will be stored in TEI-XML format in the digital repository of the
University of Vienna (https://phaidra.univie.ac.at/). After that, the corpus will continue to be
developed and updated for at least another year.

The corpus will also provide possibility for converting and downloading the content of
corpus pages in TEI-XML or JSON format.

The dynamic corpus will be maintained, updated, and/or expanded for as long as time and
resources permit. If its maintenance is no longer possible, it will be converted into a static
website based on the digital infrastructure of the University of Vienna.

Apart from the preliminary version of the parallel edition, the corpus currently includes
the following tools:

Concordance

Dictionary entries also provide concordance links for each form, as well as for the entire
lemma (i.e., for all forms associated with it). The concordance view includes both passages in
the queried language containing the respective form or lemma and their parallels in the other
language. Since the languages are linked only at the passage level, only the matching tokens
in the queried language are highlighted.

A KWIC representation of the concordance is not planned at this stage.

Search tools

The corpus provides a user interface that supports the following types of searches:

— by exact spelling

- by partial spelling

— by form (all spellings)

— by lemma (all spellings of all forms)

— by grammar features

Each type supports multiword queries, as well as the display of parallel passages for the
results. In addition, grammatical searches can be performed simultaneously across multiple
languages. For example, querying verbal forms, such as the optative in Tocharian A and
the volitional in Old Uyghur, will return only those parallel pairs in which the Tocharian A
passage contains the queried optative form and the Old Uyghur one the queried volitional
form. This does not guarantee that the matched words themselves are directly parallel; in
other words, the search is not fully precise. However, in the absence of direct word-to-word
alignment, this appears to be the most practical solution.

Editing tools

The corpus allows users to register and obtain special permissions granting access to the
editing tools. Although 4TB is currently limited to three languages, it has the potential both for
further development (i.e., enhancing the existing data) and for expansion, whether by adding
further Maitrisimit fragments or even entirely new texts and dictionaries. In other words,
the corpus can host additional projects and enable other researchers to develop corpora of a
similar type without having to create their own tools.

At present, the available editing tools include:

— interfaces for creating and deleting passages. The former allows multiple passages to be
added and parsed simultaneously, with an option for automatic lemmatization.

— an interface for editing the content of passages. It allows adding, editing, and deleting
tokens, notes, passage markers, and translations, as well as lemmatization (either manually,
by entering a form identifier, or semi-automatically, by selecting a form from a dropdown list
with preloaded options). The selected lemma link can be applied to all tokens with a given
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spelling throughout the corpus. Moreover, bulk editing of tokens with identical spelling is
available, which is particularly useful when updating Old Uyghur transcriptions.

- an interface for merging and splitting passages

- an interface for grouping and ungrouping passages within a parallel group

— interfaces for adding, editing, and deleting lemmata and their associated forms and
spellings. In the case of Old Uyghur, it is possible to pre-generate or re-generate forms (with
the required grammatical annotation), provided that the user enters the core part of speech
and subclass in the lemma level input.

- an interface for adding, editing, and deleting grammatical categories used in form
annotation

— interfaces for editing the bibliography

The introduction of additional common corpus tools, such as word frequency lists and
n-grams, as well as higher-level tools for adding entirely new texts or even subcorpora, is
under consideration and will depend on the interest and needs of Tocharian and Old Turkic
specialists. Any feedback would be highly appreciated.

Conclusion

The 4TB corpus demonstrates that a passage-based, dynamically expandable architecture
can serve as a viable solution for fragmentary and non-uniform historical texts. By prioritizing
aligned passages over isolated keyword contexts, the corpus enables more coherent reading
and more precise philological comparison between Tocharian A and Old Uyghur materials.
At the same time, the article highlights persistent challenges in corpus construction,
including segmentation, alignment without one-to-one correspondence, and the integration
of heterogeneous annotation systems. Despite these limitations, 4TB provides a scalable
framework for future development that can potentially be used by other researchers for their
own corpus projects. Ultimately, the article demonstrates that 4TB has strong potential not
only to facilitate cross-linguistic research for scholars of the Tocharian and Turkic languages,
but also to improve access to the field for non-linguistic specialists such as Buddhologists.
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