Multilingual text retrieval: Requirements and solutions

Jost GPPERT (Thilisi, 19.9.1997 / Frankfurt, 23.10.1997)

1. Aims of computational text retrieval in general:

1.1. Linguistic: Texts as coherent sources to be analyzed as to informations about phonetic, morphological, syntactical and le;
semantical features of the language(s) involved
1.2. Literary: Texts as coherent structures representing ideas, attitudes, etc. to be analyzed with respect to the relationship be
their contents and the shape they are presented in; closely connected (or intersecting) with linguistic approaches (disce
structure, metrics);
1.3. Historical (in the widest sense, including political, sociological, juridical approaches etc.): Texts as coherent sources tc
searched for data about certain periods of time, represented, e.g. by names of persons and places or other key words
1.4. Typical results to be produced:
1.4.1. Statistical analyses (phonetic, lexical, metrical); example: (»): 132098 (6): 34800 (o) 5556
Phonetic statistics of the Old Georgianti&di codex (Xth EB; igggg ((Q)) 25;‘;(; ((%)) giég
. ™). .
century), C.f' Table 1 . . . ('g'): 36053 (3): 2131 (B): 2517
1.4.2. Grammatical analyses (phonetic, morphological, syntactigal) Cy) 62739 Ca): 700 () 9082
1.4.3. Word indices / concordances ("Key-Word-In-Context"), pgr- (g): 18720  (&): 39813  (d): 3617
tial or total; example: KWIC-index of names beginning with  (%): 3239 (v): 58289  (§): 7916
O- from the S#berdi codex (cf. Table 2) (@) 1443 (@) 5861  (g): 853
: (o): 35149  («): 26067 (V) 7843
2. Conditions and requirements of computational text retrieval: EZ; 7ggf§ (( %,))': 261322 ((?Sc)) ﬁgg
2.1 Preparation of electronic texts in a structured way: (ew): 29901 ¢g): 6113 (3): 1542
2.1.1. Unique encoding of linguistic elements (letters, but also (3): 47023 (&) 74
words) corresponding to the script system to be represented
2.1.2.  Unique encoding of structural elements of texts (e.g., chapblel: Phonetic statistics of the Serdi codex (Xth cent.)
ters, paragraphs, pages, lines, strophes, verses, sentences,
phrases, speakers)
2.2. Problems that must be solvable for retrieval software:
2.2.1. Displaying, printing and keyboard handling of script(s) involved
2.2.2. Sorting of data according to the
alphabetic order involved (or Hobos (1)
another meaningfu' Order) 268:22 — Hoctrsd, Homersdls — #j#‘('):;:o, #m%c])-.)ls = Homsmod, Homsmosdls
2.2.3. MOl’phOlOglca-l tagglng asa b.aSIS) 198:2 Fae; #HsBoMos, Brdgmls #m'i&o.)?(‘;.)o;ﬁi]'z)}), 93900 39639068 — 6o~
for morphological and syntactical Hoobost (1)
analysis (starting with the dis-| 26822  #Howtsd, Hoetrsdls — Hobos, Hoobosls — Homsmsd, Homsmsdl — #dsb, s
tinction of proper names and Hoobosals (1)
other nouns; this is a special 338:28 3530b—35301s ﬁaaols;m#;'ﬂﬁaoglio, 30ms63900: "0g039
prObIe.m of Georg.lan When writ- 197:40 Hymaolsg, Hsdeos, Homggm, #(')%oag,‘m#a(gg)no%.)ﬁ, Hobotros; Homersd — G~
ten in Mxedruli script, cf. Hooore (1)
Table 2, but also a problem of| 19814 Hog@B0s, Hlcgebosl, Hmmmese, #bsérmd; Homsdsl — 3~ momy.
languages that use capital letterg H#odgere (1)
both for proper names and for 196:18 sbma. sdobmgl—(3s 80.)8153;3)1;) :V)B?S)m'ls G033 0go 3d~ms dson
F 0
23 Thesﬁre]??]rljrfae é:lllélr?]ln\;\la(?lrds) 201:38 — og~ (o, Hségeeo — g3~ V[]g:;;mﬁ(:;&(';)m — 0g~ {om; #oggembo d300G
2.3.1. Word forms not matching in| 1983 Gobaabfardydymmgbegl #obyg, #Hsdel, #gbsos, Hombals; Homgsmsd
form have to be treated as ong 198:6 308 HolitsGBrobs s FotrBgnabs #olbg 393G #olitsGmolise sols
word: the problem of prefixes, #obBloorasb (1)
suffixes, infixes, ablaut, Supple— 198:25 gerzgembo §Fambo (3)3335300)305#:#::{:;?]5(1(;)3.36 3g530Ls #alewGemalisao s
tivism etc.; -Cp. Germarsc_:hrei— 198:13 = By~ Goem; #dorls — 3~ §ogen; Hobios — o~ o,
benvs. schriebvs. geschrieben Heobioohg (1)
English (to) be vs. (I) am vs. 200:19 = 33~ Vom: #idogngdgel #Heabewdge — 36~ Fgeo; #ermgdyel
(we) areetc. 197:40 #obstros; Hotrsd — G~ %’#Mdm#::])(fizm = o~ (gem; #ympmeos
2.3.2.  Word forms identical in form but ' ’ gﬁ*"wsa 0 P TRMRIAROS
different in meaning (tOtaI or 320:5 Jomosgo, #3530, #n@36alo s #mdMsgy, s (30660 dsmbo: 3obG
partial homonyms) have to be #odészobse (1)
treated separately; cp. Russia 320:6 (0BG #35130bs, #A360Lls s Hmdsgobse. Esga¢ws Hymgdlsbomgl
Myka "pain” (mukd) vs. myka T
"flour" (mukd) or GeorgianSen Table2: KWIC-index of names beginning wit®- from Saberdi-codex
Pers.Pron."you" vs. Seni
Poss.Pron. "your" vaaSenebs(he) constructs"
2.4, Sequential searching vs. preindexation (among others, a question of size limits)
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3.

Evaluation of an integrated software solution based on preindexation: Wordcruncher (Brigham Young University / Johnston

Co.): DOS versions since 1985 (last release: 4.6), Windows version since 1996 (latest relegsef. h&p:/iwww.

wordcruncher.com

http://titus.uni-frankfurt.de/texte/texte.htm

); following examples taken from a text database that has been established within the TITUS project («

) since 1986

3.1. Preparation of texts for DOS version ("BYB"-text, Table 3) and Windows version ("ETA"-text, Table 4): marking of tex
structure elements (according to 2.1.2) by |x where x is any letter (upto 3 levels in WCDOS, upto 10 levels in WCWir
additional marking of text formatting elements in WCWIN by X(name) where s a pair of letters to be defined an
X is a certain letter; definitions collected and described in "SIF" file

|bGrig.Nis.Buneb. SIF=\etc\tituscx.sif
|p67
|11 tkumuli cmidisa da nearisa mamisa [!]cuenisa #grigoli »Pcenter«» Ttitle«Textus homiletici et exegetieTn16+

12
113
lla
II5
ll6
17
lIs
lio
110
11
112
113
114
115
116
117
118
119
120
121
122
123

#nosel eblk0p05|sayka0|sa Sesakmisatws, romeli
miucera smasa twssa gtres ebikopossa sabdlsa*
1) ukuetu- -mcager-igo didebay satnovebis- momgebelp}a}lvna

monagebtayta povnes-mcaovelni sikadulni sapasetani undo, razams-mc3

Sevaqut satnovebata Senta tkumulisa misebr #solomon
brynisa, rametu uzeStagstivisa mis sapasetaysa ars madli igirsi,

Senda. da a macuvescuen djesasauli. cmidisa da didebulisagvsebisay

éueulebisaébpifvelisa mcmqalebaéa mégobrebay Seni daeh
cina-ujopt didebulebasa Sensa kacogmrtisao, s3guensakninsa da
vitar-igi Sendagirs-ars, xolo ara tu ¥ninessasalisa cuenisa[sa]. da

esezgueni tkumul ars vitarca samoseli Seuracxi moksovili gonebisagan

glaxekisa Sromita. da mizezsa amis tkumulisasa vhgoneb tu
mravalta agonon, vitarmed sifgit'ikmnacueni ese degebay, romlisa-igi

ara girs-vigvenit da tana-mdeb. xolo ara-ve Sors ars tana-mdebebisagan

samartlisacmiday #basili - mamay da mguari qoveltay - igi

xolo maroy gamokulevs dabadebulta Singirtisata martlad
dabadebuli msgavsagirirtisaceSmariad, romlisay-igi suli ars vitarca
xati dambadebelisa twsisay. gamoacxada mcnebay dabadebulta
gmrtisatay daparultay d@vna igini gamainebul da gulisxmis-sgopel
mattws, romelni giebden mas. xoleuden davélebt s&wrvelebata

(2) misa mimart, romeli zeda guedebis didebulebatagan da
sasinelebata mista.

»Tsubtitle «e Codice Satberdiensin16+
|ACod.Satb.

»Twl22 «Gregorius Nyssenus, De hominis opifiefn16+«

»Pnormal«
|bGreg.Nyss.BunebTcgeil6e

|P67

|11 tkumuli cmidisa da nerisa mamisa [!]Cuenisa Grigoli

|12 Nosel eblkopossaykausa Sesakmisatws, romeli

[I3 miucera smasa twssé&eres ebikopossa sabdielsa*

[14 (1) ukuetu-mcazer-iqo didebay satnovebis-momgebelfgivita

|I5 monagebtayta,piovnes-mcaovelni sikadulni sapasetani undo, razams-mca
[I6 Sevaqut satnovebata Senta tkumulisa misebr Solomon

[I7 brznisa, rametu uzeStagstivisa mis sapasetaysa ars madli igirsi,

|18 Senda. da & macuvesclen gesasauli. cmidisa da didebulisagvsebisay
[I9 Cueulebisaebpirvelisa megalebasa megobrebay Seni daen

120 cina-ugopt didebulebasa Sensa kacogmrtisao, sguensakninsa da

[I111 vitar-igi Sendagirs-ars, xolo ara tu ¥ninessasalisa cuenisa[sa]. da

[I12 eseygueni tkumul ars vitarca samoseli Seuracxi moksovili gonebisagan
[113 glaxakisa Sromita. da mizezsa amis tkumulisasa vhgoneb tu

Table 3: Preparation of text file for Wordcruncher (DOS)

3.2.

Grig.Nis.Buneb.
Nosel eb:sloooslsay facisa Uesakmisatws, romeli
miutera “masa twssa {e res ebisiodossa sabas ielsax

ese

Fig. 1: Main text window in WC-DOS

3.3.

(1) ufuetu-mca rer-iro didebay satnovebis-momgebeltay da”ivita
monagebtayta, iGounes-mca kovelni sikadulni sapasetani undo, ra-ams-mca
Ueya Put satnovebata Oenta tkumulisa misebr Solomon

br®nisa, rametu uzeltaes Oa ivisa mis sapasetaysa ars madli igi |tirsi.
Jenda. da at matuves —uen dfesastauli. tmidisa da didebulisa allusebisay
—ueulebisaebr 8irvelisa moTpalebasa megobrebay Geni da —uen

Tina-ubopt didebulebasa Uensa. 0 faco |mrtisao,
vitar-igi Oenda lirs-ars, xolo ara tu uininessa “alisa -uenisalsal. da
“fueni_tkumul ars vllarca samoseli Ueuracki moksovili gonebisagan
glaxalisa Oromita. da mizezsa amis_tkumulisasa vhgoneb tu

mravalta agonon, vitarmed silalit ikmna —ueni ese datbebay, romlisa-igi
ara |rirs-vibvenit da tana-mdeb. xolo ara-ve Jors ars tana-mdebebisagan
samartlisa Tmiday Basili - mamay da mo” [uari roveltay -
%olo mar oy gamoiiulevs dabadebulta Gina lmrtisata martlad
dabadebuli msgavsad |mr-tisa teimari’ad, romlisay-igi suli ars vitarca
xa 1_dambadebelisa twsisay. gamoacxada mcnebay dabadebulta

[mrtisatay daparultay da Puna igini gamo—inebul da gulisxmis-sakopel
mattws, romelni e’iebden mas. xolo —uen davailebt safwrvelebata

(2) misa mimart. romeli zeda guedebis didebulebatagan da

Table4: Preparation of text file for Wordcruncher (Windows)

Display of text in DOS version (Fig. 1; note that correct display of special characters requires special VGA adaptati
and Windows version (Fig. 2 and, with text level names displayed and with different font requiring different marking

in preparational text, Fig. 3):

67:13 Expanded Hindow
midisa da ne arisa mamisa ['] —uenisa Grigoli

Grig_Nis.Buneb.

67 1]

*luensa ininsa da

igi

L

Textus homiletici et exegetici

Gregorius N yssenus, De bominis o pi ficio

Heunndi ¢ pricisu det nefarisa meamisa {11 évenisa Grigoli
Nosel ebiskoposisay b ¢

aes ativise mis sapaseta
wagures cuen d.
¢uulebisuebr irelisa mogge

Textus homiletici et exegetici

e Codice Satberdiensi e Codice Satberdiensi

Coxl Saty

Gregorius N yssenus, De bominis opi ficio

ars madli igi girsi,
i cmiclisa det didebudisa agesebisay
t52t megobrebes s Seni der éuen

o]

Fig. 2: Main text window in WC-Win

Fig. 3: Same, withmxedrulifont

Preindexation presupposing definition of alphabetic character sequence, text levels (WCDOS: "BYC"-file; WCWII
"LST"-file, cp. Fig. 4, and "ETX -flle cp. F|g 5), and formatting prescriptions (WCWIN only: "SIF"-file, cp. Table 5).

- Eit LST: IAETO\GEORGICAETX
File EdtOpian
= BC=>
e EC=-
L€ Ref. Char Code: P PARAGRAPH STYLEnonnaTEXT STYLE title
; RULER normal FONT orient
5] JUSTIFICATION left CHARACTER_STYLE bold
o [— END FONT_POINTSIZE 24
Label PARAGRAPH_STYLE center TEXT_COLOR [0 0 128][255 255 255]
Plural Label: [pagos| RULER center END
156, <1 ﬂ  AtForm e aNs! Max. # Bytes: | JUSTIFICATION center  TEXT_STYLE cgeil6
(0=Alpha) .
Zero Code Label: [ END FONT georgisch-trs.
e S CHARACTER_STYLE italic
© Double @ Hierarchical Level INDEX_FLAG on
mt FONT_POINTSIZE 15
.: . CANCEL -
Loc]  omen] TEXT_COLOR [255 0 0][255 255 255]
END

Fig. 4: Definition of character sequence

Fig. 5: Definition of text levels

Table5: Definition of formatting elements
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3.4.
3.4.1.

list function (cp. Fig. 13)

Features of the search engine (searching by double-clicking upon a certain word or using word wheel):
Search for single word forms (cp. Fig. 6), context search (cp. Fig. 7), search with wild card letters (cp. Fig. 8 and Fig.
and for substrings (cp. Fig. 10 and Fig. 11), combined search of word forms belonging to one lemma (cp. Fig. 12), s:

sl i Lomee | | fiores g Al Words K| Cancel | | [Fitered ords 5

ok xJ

o j ETeT 1 s TS er

[ [exact phrase =] exact phrase =] al 2| = [exact phrase ~

& % - - = -

e 7 7 (CuSpace Bar o 3 7 [CuSpace Bar

s 1, [tin 10 =] . Fithin 10 K| o1 ot Froqueney Rangus: o . it 10 words K|

y o] 3. [Shift]+ o o o o ift ]+

o [ mmwm = T . st im0 e

n L 22 T o <t Set1 - Min/Max Ser2 - Min/Max e —

o] o 25 wworis P P I b ]

1 A 2] - [* - Hels I i <

@, 2 Bl o =] 3 |, 2
> Fig. 9: Filtered "word wheel

Fig. 7. Combined search

Fig. 8 "Wild cards"

WordWheel Source

WordWheel Source

Language: [Mgeargsctixearal

Fittered Words

[Awords

Foproa
Word Frequency Ranges: n < ? 7]
Set 1 - Min/Max Set2 -- Min/Max i1
PP PP [E=rr|
- st Size: |within lowest level
Ward Length Itanges: ! B 1 T o
Set 1 - Min/Max 5:12 Min/Max 4 [Clri+Shift+Space Bar o) K [4 [CrivShift/+Space Bar | smm Space Bar
P P PTrTa—| o e itin 25 words
opwords = 3 pgobs
“range sowee i s e B
[ n -
: K . .

=l

Fig. 10: Substring search> Fig. 11: Filtered word wheel

3.4.2.
Table 6):

Fig. 12: Related word forms collected

Fig. 13: Save list function

Data entry presupposing keyboard definition (cp. Fig. 14) to be included as a "character map table" in the "SIF"-file (

Keyboard for

RS IS 1 HeIP
e o= LT ] o R
/_”_”_”_”_”_I/_I/T”_I/_I Lang. |Altgeorgisch-Mxedruli

Cshife J[+ e J e J - JL L N J I shife | paex:

Fig. 14: Keyboard definition as usable in search engine

‘ Remove I ‘

Ll

Float

CHARACTER_MAP Georgisch

MAPS 61=61 63=63 96=96 65=192 83=234 68=68 70=70 71=204 72=208 74=74 75=214 76=217

MAPS 80=229 220=246 42=42 89=89 88=88
MAPS 95=95 94=196 35=35 124=197 39=39
MAPS 99=99 118=118 98=98 110=110 109=
MAPS 106=106 107=107 108=108 246=148
MAPS 116=116 122=122 117=117 105=105

MAPS 125=182 92=184 64=231 126=93 181=

MAPS 228=132 224=133 229=134 231=135
END

67=194 86=86 66=66 78=78 77=77 59=59 58=58
97=97 115=115 100=100 102=102 103=103 104=104
109 44=44 46=46 45=45 123=92 91=123 93=125
228=132 113=113 119=119 101=101 114=114
111=111 112=112 252=129 43=43 121=121 120=120
219 124=91 131=159 225=160 237=161 243=162
234=136 235=137 232=138 239=139 238=140

3.4.3.

Table 6: Character map table definition within "SIF"-file (extract)

30" "
31;3 degbo e w6k gomas badmligemo dgpeegbo dmdbegomo © Selected References

aebipobogsh

) © Wind
® Reference List

oo TR 9glsgdoboog, Geadgemo Qutput Options oK |
b 3386 gdobzm3cbbs LadabGogubs* Source D 25 ne
oo bawbergpal-doiagpgaoon Jogogoms o Blok ot Toxt Sosabmisatis
x x ) . ® File on Disk 26 kacisa.
© Displayed Graphic
B oo, dergpfbs gobbs swo . .
3 2g60bgllis dagmalss Bygholiallisl cos © Sereen Dump O Windows Printer 27 ara

ows Clipboard

amit

Qutput P

BmﬂoVn;gﬁg
I Change Default Text Filter

0 ofolinglh mmmdk] 3nuabam Wpfeemdogn bafjdogoals

oo 01 6. o0 3 3ol Reference boundary:

‘Words before:

Waords after: KT

2 - nu igoprin ese didebulisa
mistws pirisa, vitar-mea Sewracx-ikmna gina nakhdevan thumulita

30 Cuenita. xolo rayta ara egonos vis-me, vitarmed didebay mojy gurisay
31 (/nklplml ars morappm Soris mnm dn :J!ewm -mea mmdul I/emvn/ll

Results given in reference list with sorting (cp. Fig. 15) and text-out function (cp. Fig. 16)

TextOut Control [ %]

pirvelisa mis gamocssadebulisay mos gurisa mis brsnisay

d kumudsa

¥ monacile |

11 . dakiebulad vwedavt

L mm/rm ese

B cuenira

g thumulita LgRRER

»

Zeile

pfeonls g6k o, Godyomn oo, Gsdory -1 F

gmolon Aol gsthreslitymalise s Grdgmo-gly

|5

Fig. 15: Sorting of reference list

3.4.4. Other features, limitations and shortcomings:

3.4.4.1. Embedding of graphics (cp. Fig. 18: Old Georgian palimpsest frf

Mt. Sinai) and other text hyperlinks (cp. Fig. 20)

3.4.4.2. Virtually no size limits of texts to be preindexed and handled|i

Windows version (practically: 2 GB)
3.4.4.3. Number of unique word forms in a text limited t

3.4.4.4. No practicable solution existing yet for morphological tagging (q

Fig. 17 for a provisional method)
3.4.4.5. No KWIC generation possible yet with Windows
ing feature of DOS version; largest index produc
Index Galenicus (published: Verlag J.H.Rdll,
based on ca. 17 MB of Greek text
(cf. http:/fitus.uni-frankfurt.de/lexica/galeninx.htm

Fig. 16: Text-out function

0 16,777,216

version (outstar
ed in recent yeg
Dettelbach 199

Fig. 17: Morpholog|ca| tagging (prOV|S|0naI)

o el F-'
:; Vi R di I “('.}’H. =
' UM 61 BTCU e
|I (0 FRTRT ﬂlt.l.lu]‘
}t Ly ¥ II- lf A ||"H i
OO A 'M'l.;

@mm TR T ma;“

iﬁﬁl. "B #‘h
i ’, ¥

’i.

mr ABCEItY

of]

Fig. 18 Text with graphics hyperlink
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4. Aims of multilingual text retrieval: B8 Gp BB 5 T ) B YD D LD BT
4.1. Case 1: Texts constituted by multilingual elements, containing, € Qf“’"'bﬂm 1L a RADEDD) D
e -«.bwgynoo@-awa,ww_r-w

b. u-bq.:ps-mvp_i ’v Tyt i iy g » g 2

guotations from foreign languages within them (cp., e.g., Fig. 1%

; P [ ; . DI me s S le e meln . ﬁmr!@fu"gg
showing an Old Mald|V|an' document contalnlng.Arablc WOrdSs); |G gsmoe e 58:9“_,,,“,‘.,,,!,.
4.1.1. Special task: separation of elements belonging to each langu D e
. . . SapabDetaie per .o g Seg e o

4.1.2. Special requirements: g_jgbﬂiﬁmimolﬂ‘}lyghgwlog TG
4.1.2.1. Encoding of language boundaries within texts (delimite g"'?"’-j‘—?""?"@"’”*’-’&" R T

. . . . . . g@w e p gD B O ‘B'!‘a.)'ﬂ"""lg"m

4.1.2.2. Handling of different scripts, script directions etc. g"’aq.) e b@)}wm -
4.2. Case 2: Texts in different languages that are interrelated with each ot bl ] o I‘"’lﬁ”“'—“’&"“’g’"”
. . . ”Mﬁ > g s e .p-n:-;n B jp oD

in a certain way, e.g. in that PRESINSY = a-..y,m.,,.,.o :».. © ergPansr.

4.2.0.1. one text is translated from the other (or both represent Fig. 19 Maldivian document contammg Arabic words
translations from a third one etc.; typical case: Bible transla-
tions), or

4.2.0.2. texts referring to the same contents (e.g., historical data), but independently from another (typical case
chronicles vs. eyewitness reports)

4.2.1. Special task: Establishing interdependencies between linguistic elements (e.g., names, translational word [
syntactical units)

4.2.2. Special requirements: Establishing interdependencies between text elements (e.g., chapter structure, sen
structure)

4.2.3. Unified text structure (e.g., text formatted in columns) vs. synchronized texts

5. Evaluation of solutions as offered by Wordcruncher for Windows; examples taken from Bible translation and other multilingt

text environments

5.1. Marking up languages by text styles using transcriptions (cp. Fig. 20: the Maldivian example, comments added
hyperlinked notes) or original scripts including right-to-left directed ones (cp. Fig. 21: passage from the gospel
Matthew in Georgian, Greek, Armenian, and Syriac):

File Search View Options Window Help

9 63@‘5(‘/’7 {69056 a'agggman]l] 83(’7133@50. F)‘)aam‘a da ;{laﬁ)mn]mgg GVNQGSB

ti-ma-n’ ra-dbii-n’-ge be- i PIREVARIIEN WO | pa-ti-na-’i-ki-na:/-ge [
Bell, EM. 83, 565. Danach handelt es sich um einen Sohn von Muhammad Bodu
Takurufanu.

netar [arian mSwdobis] mqo pelni. rametu e gmrtisad icodnen
GAédé 083635 8'835{)(‘73015 HHW%SQ’GOY 60830}1’] nansn dasg Qaﬁ?nn’lh),\ OVWQSSS.
nitar igunen mSwdobis mgo pelni, rametw igini yed gmriisal icodnen.

Bell, EM. 83, 581. . o PRl RN ~ ;
paxépior ol eipnvomotol, / 6t [adtoll viol deob xAndnoovial

bpwip pwuqupwpayg, gf npw npppp Uumnidnyg Ynsbugpis:
Erani xaltalararac’, zi nok‘a ordik’ Astowcoy koc‘escin:

El-‘o-n’ 7 ‘a-r(W)-va-i T paNgiepi-he ku-gi dhi-la-i mi
ka-ma |
Bell, EM. 83, 565.
Lies “o-t? Eher /ziyare/+-at?
"aufsteigen lassen" = "errichten”? Oder "betreten lassen™

twbyhwn 1°bdy $lm® dbanwhy d’lh® ntqrwn

eoiod wolws rmausa eale 32l o cemsal
WORON 20023 umeas? 2adx wasd . ooLzod,
ke-mi [ ku-la-i-ma-n’ min’ [C] mi bo-ga la-iiva-i-pi (0:oh0 oy oainy pale oo\ oonsal,
ka-ma/-i:
Bell, EM. 83, 505, 2: kankama kemi mihun "Beauftragte". 10
Pluralt

Ll_l L,ﬂ nglém\)ﬂ L,ﬂ

Fig. 20: Maldivian/Arabic mixed text (transcription) Fig. 21: Multilingual representation of Mt. 5,9

63(5.5{0 56036 533353@50 Lnaéﬁmﬂl(ﬂm mgl). 67.53301‘2] domo o6 1).513‘313333@0

Search engine adaptable to every language contained, when searching by double-click (cp. Fig. 22) and when sear
using the word-wheel, the latter mcludlng combined searches (cp. Fig. 24):

- WardCruncher SearchManager
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i g o T 30 0 Fig. 23 Language specific choice of word list in Fig. 24: Combined search of multilanguage items
. ¢ ; L i L et o i ,
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K

Fig. 222 Language- specmc search by double-click
upon key word



Jost GPPERT Multilingual text retrieval: Requirements and solutions Frankfurt, 23.10.97
5.3. Alternate solution for parallel texts: synchronized arrangement (cp. Fig. 25: several Bible versions)
5.4. Related problem: Synoptical arrangement of various sources in one language, treated as different "languages"

Fig. 26: St. Nino’s legend in five Old Georgian versions with an Armenian and a Latin parallel)

Book #1 - Testamentum grar
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Fig. 26: St. Nino’s legend in various sources
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6. The encoding problem: Font mapping vs. unique encoding

6.1. The Wordcruncher solution:

6.1.1.

Language definitions depending on text style definitions in the "SIF" file::

TEXT_STYLE definition (Table 7) referring to FONT declaration (Table 8),
FONT declaration (Table 8) referring to LANGUAGE definition (Table 9),
(LANGUAGE definition using TEXT_STYLE definition for items to be displayed in word wheel)

TEXT_STYLE mgel2
FONT georgisch-mroveli
INDEX_FLAG on
FONT_POINTSIZE 12
TEXT_COLOR [0 128 0][255 255 255]
END

TEXT_STYLE mxgel6
FONT georgisch-mxedruli
INDEX_FLAG on
FONT_POINTSIZE 16
TEXT_COLOR [128 0 0][255 255 255]
END

TEXT_STYLE mxge22
FONT georgisch-mxedruli
INDEX_FLAG on
FONT_POINTSIZE 24
TEXT_COLOR [128 0 0][255 255 255]
END

FONT georgisch-mxedruli
FONT_NAME TITUS-Mxedruli
FONT_FAMILY roman
CHAR_SET ansi
PITCH proportional
DIRECTION left-to-right
FONT_TYPE TrueType
LANGUAGE Altgeorgisch-Mxedruli
END

FONT georgisch-trs.

FONT_NAME TITUS-Christlicher Orient
FONT_FAMILY roman

CHAR_SET ansi

PITCH proportional

DIRECTION left-to-right

FONT_TYPE TrueType

LANGUAGE Altgeorgisch-trs

END

LANGUAGE Altgeorgisch-Mxedruli
LANGUAGE_ID GEORGIAN
CHARACTER_MAP Georgisch
TEXT_STYLE mxgel6
LST_FILENAME \ETC\GEORGICA.ETX
END

LANGUAGE Altgeorgisch-Xucuri
LANGUAGE_ID GEORGIAN
CHARACTER_MAP Georgisch
TEXT_STYLE axgel6
LST_FILENAME \ETC\GEORGICA.ETX
END

LANGUAGE Altgeorgisch-trs
LANGUAGE_ID GEORGIAN
CHARACTER_MAP Georgisch
TEXT_STYLE cgeil6
LST_FILENAME \ETC\GEORGICA.ETX
END

Table7: TEXT STYLE definitions >>>

Table8: FONT declarations >>>

Table9: LANGUAGE definitions

6.1.2. Disadvantage: No unigue encoding for separate languages / scripts possible because of font mapping (plain &
encoding on Windows-ANSI-basis); cp. Table 10 and Table 11 showing text passages rendered in plain (DO
ASCII format (text markups represented in bold characters)
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Table 10: Maldivian text in DOS/ASCII representation

6.2. Future prospect: The Unicode encoding solution

6.2.1.

)

112 »Tiodd16+ti-ma-n’ ra-d#0-n’-ge be-&»Tvoarl6+al-Z4zQ »Pnormal«|p9
ibr-hQm»Tiodd16+« »HC{char}{ADT F 6 0 12Fn1122}« »Tdgel6«o0ziaQva ioatam. ioatan@va akaz. aka®va ezer i Tnl6+«
pit-=i-nf-&i-ki- =a:/-ge  »HC{charH{ADT F 6 O »Tcgeil6«0ziaQva ioatam. ioatar®@va akaz. aka®va ezer iaxTn16+<
12Fn1123}k»> Tnl6 »*Tmgel6«ozia Qva ioatam; -ioatam Qva akaz; aka™ Qua
I12Fn1122 »Tfn12«Bell, E.M. 83, 565. Danach handelt es ezer ia»Tnl6+<
sich um einen Sohn von Mammad B u »Tcgeilbozia Qva ioatam; -ioatam Qva akaz; aka® Qua
Takuruff- nu»Tn16+< ezer ia»Tn16+
[I112Fn1123 »Tfn12<Bell, E.M. 83, 581»Tn16+« »Torl6«aCmit @ e /1 &3] ol Qo alnd I, alnd bar &
] ol Qo 4A0m, /| dAdam ré Y &X] ol QoT
[113 »Tiodd16+> Tvoarl6+ziyfrat-Tiodd16+ AEmloi{tE,»Tn164
»HC{char{AD T F 6 0 13Fn1124}-%o0-n’ »Thy16+Ozia cnaw zyovatam: Yovatxam cnaw{za azf A az cnay
»HC{char}{AD T F 6 0 13Fn1125} %a-r(0)-va-&i zezekiay*Tn16+«
»HC{char{AD T F 6 0 13Fn1126} »Thytil6«Ozia cnaw zyovatam: Yovatam cnawjza azlA az cnay
»Tvoarl6+ziy{rat-Tiodd16+« pl-he ku=si d#i-la-& mi zezekiay*Tn16+«
ka-mft»Tn16+ »Tsk16<%wzy& &wld lywtm ywtm &wld 1& % &% &wld
[I113Fn1124 »Tfn12<Bell, E.M. 83, 565+ Tn16+« Hzqy&»Tn16+
|I13Fn1125 »Tfn12«Lies %o0-t'? Eher /zi}- re/+=a?»Tn16<
|I13Fn1126 »Tfn12<"aufsteigen lassen" = "errichten"? Oder »Pright «
"betreten lassen*Tn16+« »Tsel68zy" “wjd JOBTM y8TM ~wjd j"x7 *x7 *wjd j+790">Tn16+
»Tsn16<'8zy$ ~wjd jOBTM y8TM ~wijd j$x7 ~x7 ~wijd j+7q0$Tn16+«
|114 »Tiodd16<ke-mi »HC{char{AD T F 6 0 14Fnl1127} »Tss16+'8zy" *wjd jO8TM y8TM ~wijd 1'7 ~'7 *wjd j+790"»Tn16+<
ku-pa-&i-ma-n" mi »Tvoarl6«z{yfratwrTiodd16<-n’
;:m:?%;}l{é?nzge 014Fn1128} mi bo-ga lauva-&i-pi Table11: Passage from Matthew in DOS/ASCII representation
I14Fn1127 »Tfn12+«Bell, E.M. 83, 565, 2: kankama kemi

Present stage: many scripts encodable in UTF-8 transformation, all letters containedbint; text displayable as
web-page in HTML-format using Netscape Communicator 4.0
(cf. http:/ftitus.uni-frankfurt.de/unicode/unitest.htm
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Fig. 27: Several sources of St. Nino's legend
6.2.2. Shortcomings: No retrieval (input/output) possible except for pure reading (for the time being)

6.2.3. Disadvantage: Encoding based on scripts, not languages; languages using the same writing system are not ¢
guishable formally, homographs remaining ambiguous; cp., e.g., Genmmabhere" and Frenclhier "yesterday"

or Frenchhaut "high" vs. Germarhaut "strikes" (vs. Germardaut "skin").
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