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3. COMPUTING THE SYRIAC LEXICON: HISTORICAL 
NOTES AND CONSIDERATIONS FOR A FUTURE
IMPLEMENTATION   

George A. Kiraz 
Beth Mardutho: The Syriac Institute 

  Some have expounded ideas, some have corrected words, others have composed chronicles, 
and still others love to write lexica. 

Bar Ebroyo (1226–1286) 
Storehouse of Mysteries 

The purpose of this paper is to give a brief account of the history of Syriac 
computational lexicography, a field still in its infancy. Previous projects known to me 
are described in brief, when possible with references to further technical descriptions. 
Projects which I have personally been involved in are described in more detail not 
because of , but merely to document some of the work that has been done. 
Finally, some remarks are given for a future implementation of a fuller Syriac electronic 
lexicon.

1. PREVIOUS LEXICAL PROJECTS

Computational Syriac lexicography was born in the 1960s, when a computer system 
used to occupy an entire room. Oral tradition has it that someone at the University of 
California, Los Angeles (UCLA), encoded Brockelmann’s Lexicon Syriacum on a 
mainframe computer. Stanislav Segert, former Professor at UCLA from whom I 
learned this in the mid 1980s, attempted to trace down the data during his tenure. No 
data were found, and the work is presumably lost. One can speculate that at minimum 
these data contained a transcription of the Syriac lexemes in the Lexicon, maybe with 
Latin correspondences as well. We do not know if any lexicographical or grammatical 
information was included in the project. The data must have been entered using punch 
cards, the method of that age, an arduous task in itself. Nothing is known about the 
intention of the project; it may have been simply a study aid. 
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Figure 1. Computer system similar to the one used at UCLA in the 1960s 

More ambitious projects followed during the next few decades, although 
admittedly these were primarily motivated by concordance generation. While 
concordances are an essential tool for compiling modern lexica, be they electronic or in 
paper form, the lexical projects implemented during this period had a reverse objective: 
They were exclusively used for the generation of printed concordances. For this 
reason, these lexica were corpus-specific, and lacked much of the semantic 
infrastructure that would otherwise be present in a computational lexicon designed for 
the sake of lexicography itself. Data from these previous systems, however, can be 
used as a starting point in a future computational lexicon. 

1.1 The Göttingen Project 

In 1970, an ambitious project began in Göttingen aiming at the publication of Syriac 
concordances to Biblical texts. The project was called Der Göttinger Syrischen 
Konkordanz, and used Fortran IV as its programming language.1 A number of 
concordances resulted from this and subsequent work.2

The data model of the Göttingen project was a simple one, a feature of data 
models of the period. Tables were saved in flat files, where each line in a file 
                                                     

1 The description given here is based on M. Zumpe, Technische Aspekte der Göttingen Syrischen 
Konkordanz (Deutsche Arbeitsgemeinschaft Vorderer Orient, September 2001). 

2 W. Strothmann, Konkordanz zum Syrischen Psalter (GOFS 10; Wiesbaden: Harrassowitz, 
1976); Konkordanz zur Syrischen Bible: Der Pentateuch (GOFS 26; 1986); Der Propheten (GOFS 25, 
1984); Die Mautb (GOFS 33, 1995); Konkordanz des syrischen Koheletbuches nach der Peschitta und der 
Syrohexapla (GOFS 4; 1973). 
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represented a record. Fields in each record were fixed-length. For instance, the file 
containing word forms had the following four fixed-length fields: 

Word form, giving the Syriac word in transcription (suffixed with =n,
where n is numeric, disambiguating word form homographs). 
Root number, giving a number that references the root of the word form. 
(Each root had its own unique number.) 
Root, the root of the word form in transcription (with =n, where n is 
numeric, disambiguating root homographs). 
System Code, giving morphosyntactic information in numeric form. 

Table 1 gives sample entries for  ‘air,’  “father,” and  “fruit.” (Note that 
the last two words form consonantal homographs.) 

Table 1. Data Example from the Göttingen project 

Entering data was a challenge in its own right. Someone who must have known 
Syriac, or at least the Syriac alphabet, transcribed data on data cards. The data was then 
entered, by someone who did not have to know Syriac, using a traditional keyboard to 
generate a punch card. The punch card was then fed to an IBM mainframe computer.  

Syriac text was entered using simple transcription (one-to-one mapping from 
Syriac letters to ASCII). The text for Gen 1.1 looked as follows: 

$K1 $V1 B/R+SYT (^B/RY+SYT) BR'=101 'LH' YT +SMY' 
W/YT 'R*' 

The line represents the text: 
) (

The tag $K precedes a chapter number (“K” for German Kapitel), and the tag 
$V precedes a verse number. The character / separates a prefix from the stem of a 
word. The character ^ marks variants (themselves placed in parentheses). Note the use 
of =101 to disambiguate  “to create,” which appears in this verse, from  “son,” 
which appears elsewhere in the corpus. 

1.2 The Way International Project 

Also in 1970, and probably unknown to the Syriac studies community at the time, The 
Way International, a “nondenominational, nonsectarian Biblical research, teaching and 
fellowship ministry” (as it describes itself on its web site), began an ambitious project 
to create a Syriac concordance to the Syriac New Testament. The Way was motivated 
by George Lamsa’s unfounded claims that the Peshitta is superior to the Greek New 

Word form Root Number Root System Code 
''R 00010 ''R 30901 
'b' 00020 'b' 41301 
'b'=1 00050 'b'=1 40201 
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Testament and represents an original Aramaic version of the New Testament.3 During 
a period of 15 years, The Way managed to encode the entire Syriac New Testament, 
with a comprehensive lexical database. The concordance4 that came out of the project 
was a mere word list, despite the fact that the data model was sufficient to create a 
concordance as detailed as the one produced later by Kiraz.5 The Way managed to 
publish other useful tools from the project: an edition of the New Testament in the 
Estrangelo script,6 an inter-linear Syriac-English edition of the Peshitta New 
Testament,7 and an English-Syriac index.8 The Way initially made these publications 
available to individuals who were not members of their organization. 

The data model employed here was based on a relational database. The data were 
later made available through the Ancient Biblical Manuscript Center (Claremont, CA). 
The Center received this data on a single magnetic reel-to-reel tape containing twelve 
data files. The format was created on an IBM System 38 computer. The files were 
downloaded by them onto sixteen 364K, 5 ¼" floppy disks in a PC environment with 
the help of the Academic Computer Center at the Claremont Graduate School. Each 
record type was represented in a flat file, one record per line. Fields were fixed-length. 
The data was provided in a number of files as follows:9

Roots, listing the roots of all the words that appear in the New Testament 
(for example, , the root from which  “father” is derived). 
Words, listing each word at the lexeme level (for example,  “father”). 
Word forms, giving every single instance of a word including prefixes and 
suffixes, if any (for example,  “and his father”). 
Etymologies, giving the Greek or Latin behind foreign words. 
English meanings, giving multiple meanings for each word. 
Text, giving the text of the entire New Testament. 

Much energy must have been spent to compile this data. It was later utilized by 
Kiraz in the SEDRA database project (see below). 

                                                     
3 George M. Lamsa, The Holy Bible From Ancient Eastern Manuscripts, Containing the Old and New 

Testaments Translated from the Peshitta, The Authorized Bible of the Church of the East (Nashville: 
Holman Bible Publishers, 1933; 22nd printing 1981); the NT was reprinted by Harper & Row, 
n.d. For Lamsa’s claims, see George M. Lamsa, New Testament Origin (Aramaic Bible Center, 
1976).

4 The Way International Research Team, eds., The Concordance to the Peshitta Version of the 
Aramaic New Testament (New Knoxville: American Christian Press, 1985). 

5 George Kiraz, A Computer Generated Concordance to the Syriac New Testament, volumes 1–6 
(Leiden: E. J. Brill, 1993). 

6 The Way International Research Team, eds., The Aramaic New Testament (New Knoxville:  
American Christian Press, 1983). 

7 The Way International Research Team, eds., Aramaic-English Interlinear New Testament, vol. 1 
Matthew–John, 1988; vol. 2 Acts–Philemon, 1988; vol. 3 Hebrews–Revelation, 1989 (New Knoxville:  
American Christian Press). 

8 The Way International Research Team, eds., English Dictionary Supplement to the Concordance to 
the Peshitta Version of the Aramaic New Testament (New Knoxville: American Christian Press, 1985). 

9 Ancient Biblical Manuscript Center, The Syriac New Testament Database (leaflet), 1–6. 
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1.3 Borbone/The Peshitta Institute 

During the 1980s, Pier Giorgio Borbone developed a computational system with which 
he produced a number of concordances to Biblical texts. Descriptions of this system 
can be found in various papers.10 In Borbone’s initial system, morphosyntactic tags 
followed words. For instance,  “fruit” was coded as 'bn'.N/fruit. The 
transcription of the word was followed by a period, followed by the morphological 
category (‘N’ for noun), followed by a slash, /, and finally followed by the meaning. 
Similarly, the verb  “to go” was coded as 'zl.V/to_go (where the underscore, 
_, represents space). 

The Borbone system has been developed further and is currently being used for 
the generation of the Leiden Peshitta concordance, of which one volume has already 
appeared.11

1.4 Kiraz’s SEDRA Database 

The initial work of George Kiraz’s lexical work goes back to 1984 when he began 
encoding existing lexica in relational databases. The first attempt was to encode an 
Arabic-Syriac version of Costaz’s dictionary.12 Only the letters Olaph–Dolath were 
entered at the time. In a second attempt during 1990, Kiraz tried getting an 
international group of volunteers to encode Margoliouth’s Syriac-English dictionary 
through Alaph Beth Computer Systems. The system was called  “array” as 
databases are considered arrays of data. The acronym SEDRA at the time stood for 
“Syriac Electronic Data Research Archive.”13 In this case too, very little was achieved. 
On March 2, 1988, Kiraz signed an agreement with the Ancient Biblical Manuscript 
Center and incorporated its data into SEDRA. The system was used to publish a 
detailed concordance to the Syriac New Testament, and a pedagogical word list to 
assist students in learning New Testament Syriac.14 Recently, Logos Research Systems 

                                                     
10 P. Borbone, ‘L’uso dell’elaboratore elettronico per lo studio della Pešit a’, Henoch 9 (1987): 

55–96; P. Borbone, ‘Un programma per l’elaborazione di testi siriaci e un progetto di redazione 
di concordanze della Peshitta’, in R. Lavenant (ed.), V Symposium Syriacum 1988 (OrChrAn 236, 
1990): 439–50; P. Borbone and F. Mandracci, “Another way to analyze Syriac texts, a simple 
powerful tool to draw up Syriac computer aided concordances,” in Proceedings of the Second 
International Colloquium, Bible and Computers: Methods Tools, Results (Travaux de Linguistique 
Quantitative 43, 1989): 135–45. 

11 P. G. Borbone, K. D. Jenner (eds.), The Old Testament in Syriac According to the Peshitta 
Version, Part V. Concordance, 1. The Pentateuch (Leiden: E. J. Brill, 1997). 

12 For another unfinished computational work on Arabic-Syriac dictionaries, see George 
Kiraz and Daniel Ponsford, “Automatic Compilation of Semitic Lexica,” in Proceedings of the 4th 
International Conference and Exhibition on Multi-Lingual Computing (1994); George Kiraz and Daniel 
Ponsford, “The Arabic-Syriac/Syriac-Arabic Dictionary Project: Report II,” in G. Kiraz (ed.), 
SyrCOM-95: Proceedings of the First International Forum on Syriac Computing (1995). 

13 George A. Kiraz, The Syriac Electronic Data Research Archive (SEDR ) (leaflet), 1–3.
14 G. Kiraz, “Automatic concordance generation of Syriac texts,” in R. Lavenant (ed.), VI

Symposium Syriacum 1992 (OrChrAn 247, 1994): 461–75; Lexical Tools to the Syriac New Testament
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incorporated SEDRA in its Scholar’s Library.15 In addition, a team of international 
scholars is currently using SEDRA to generate an interlinear to the Syriac New 
Testament. SEDRA is downloadable from the Beth Mardutho Web site 
(http://www.bethmardutho.org). A number of tools have already been implemented 
using SEDRA.16

SEDRA went through three incarnations. SEDRA I (1989) derived from the 
database provided by The Way International through the Ancient Biblical Manuscript 
Center. As flat files were not necessarily efficient for modeling databases, the relational 
data were converted for use in db_VISTA,17 a database management system that 
provided a programmable interface in the C programming language for writing 
database applications. In the next incarnation, SEDRA II (1990), additional tables and 
fields necessary for the generation of Kiraz’s Concordance were added. Moreover, the 
entire text of the New Testament was vocalized and pointed, punctuation marks were 
added, and the text was normalized to represent the BFBS edition of the Syriac New 
Testament,18 as the text used by The Way was based on other manuscripts, primarily 
from the British Museum.19 To accomplish the vocalization and pointing process, a 
program was written that skipped over words which had been vocalized before. Hence, 
the word  “house,” which appears 201 times in the corpus, is vocalized only once 
as . Initial bgdkpt letters were always marked with a qushshaya point; an algorithm 
was written to convert the qushshaya into rukkakha if the preceding word, if any, ended 
in a vowel and was not followed by a punctuation mark. The dot on the feminine 
object pronominal suffix  was not included in the pointing, and was added later on by 
another algorithm based on morphological data. 

The next incarnation of the project was SEDRA III (1991). The first change was 
the move from a relational model to a network model where ordered, one-to-many 
parent-child relations simplified the process of concordance generation. In this model, 
a parent record would have a pointer to the first child record in another table. That 
child record would have a pointer to the next child, and so on. For instance, 

                                                                                                                               
(Sheffield: Sheffield Academic Press, 1994; Piscataway, NJ: Gorgias Press, 2002); A Computer-
Generated Concordance to the Syriac New Testament (6 vols.; Leiden: E. J. Brill, 1993).  

15 Logos Research Systems, Scholar’s Library Silver Edition: A Professional-level Library of Texts 
and Tools for Serious Bible Study using Greek, Hebrew, and English Resources, Logos Bible Software 
Series X (2004). 

16 Examples are Syriac Dictionary, a useful tool by Abed Daoud (available from 
http://www.bethmardutho.org), and a similar on-line tool at http://www.peshitta.org. 

17 Raima Corporation, dv_VISTA III™, Version 3.10 (Bellevue, Wash.: 1989). 
18 British and Foreign Bible Society, The New Testament in Syriac (London: 1919 and 

subsequent editions). 
19 For a list of the manuscripts used, see The Aramaic New Testament (Estrangelo Script) (New 

Knoxville: American Christian Press, 1983), x. 
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The root  is a parent record and has a pointer to the first child (in this 
case, the first lexeme derived from it), namely, .

The lexeme  then has a pointer to the next lexeme (its sister record) 
. It also acts as a parent record and has a pointer to the first 

word form that derives from it, namely, the emphatic  (not to be 
confused with the lexeme record itself). 

The word form  then has a pointer to the next word form (its 
sister record)  and so on. It also acts as a parent record and 
has a pointer to the first verse in which it is cited in the New 
Testament, namely, Mt 10:37. 

Mt 10:37 then has a pointer to the next verse (its sister 
record) in which the word form occurs, namely, Mt 11:27 and 
so on. 

Compare this example with the printed version in Kiraz’s Concordance (volume 1, pages 
2–16).

The technical aspects of this model have been described in detail elsewhere.20

SEDRA III contains 2,050 roots, 3,559 lexemes, 31,079 word forms and 6,337 English 
meanings (particular to the context of the New Testament). 

1.5 Brigham Young University’s Bar Bahlul Project 

In early 1998 ISPART, (then CPART), commissioned G. Kiraz to implement a 
linguistic database of the Syriac language that can be used as a tool to implement 
search engines of Syriac texts. Central to the creation of a searchable Syriac text was an 
electronic lexicon compounded with a morphological generator. As Syriac is a highly 
inflected language, it is not possible to enumerate all of the Syriac words that may 
occur in texts. Kiraz proposed that a linguistically motivated lexicon be created, 
accompanied with a morphological generator that would create all, or as many as 
possible, inflected Syriac words, and named the project after the famous 10th century 
lexicographer Bar Bahlul. 

The electronic lexicon was built in Access Format, and populated with roots and 
lexemes with many morphological attributes. The database contains abstract 
information from which a fuller lexicon can be generated using a morphological 
generator. For instance, the database contains the root  and indicates the verbal 
and nominal forms that derive from it. For verbal forms, the database may indicate 
that this root occurs in p al, pa el and ethpa al. The morphological generator creates 
the corresponding ,  and . As for nominal forms, for each root, the 
actual nominal forms attested in the language are listed. Figure 2 gives a screen shot of 
the data entry form. 

                                                     
20 George Kiraz, “Automatic Concordance Generation,” in R. Lavenant (ed.), VI Symposium 

Syriacum 1992 (OrChrAn 247, 1994): 461–75. 



FOUNDATIONS FOR SYRIAC LEXICOGRAPHY   100

Figure 2. Bar Bahlul Data Entry Form 

The morphological generator is expressed in ASCII files according to a special 
format. In addition to deriving all verbal forms for each root based on information 
provided in the electronic lexicon, the morphological generator creates forms with 
object pronominal suffixes, possessive suffixes, and prefixes. The following is an 
example of morphological rules: 

# This is a comment 
VS1APfaS3M:  12a3 
VS1APfaS3F:  1e23at 

Lines beginning with # are comments. The morphological description takes the 
following form: 

Key: Pattern 
The Key indicates when the corresponding pattern should be triggered. In the 

above example, the entries are triggered in the case of a (from the end of the Key): 
Masculine (M) / Feminine (F), third (3), singular (S), imperfect-vowel “a” (a), perfect 
(Pf), active (A), p al (1), verb string (VS). The Pattern describes how the entry 
should be derived from a root. The numerals refer to radical positions in the root. The 
generator runs iteratively (taking the output of one run as the input of a second run) to 
produce more words.21

                                                     
21 This approach departs radically from the more ubiquitous approach of using finite-state 

technology for morphological analysis and generation. It was used because of its ease and the 
lack of a finite-state engine. For a finite-state approach to Semitic morphology, see George 
Anton Kiraz, Computational Nonlinear Morphology: With Emphasis on Semitic Languages (Cambridge: 
Cambridge University Press, 2001). 
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1.6 The Comprehensive Aramaic Lexicon 

In the 1980s, The Comprehensive Aramaic Lexicon Project (CAL) was born under the 
direction of Stephen Kaufman. The project is ambitious and aims at covering all 
dialects of Ancient Aramaic. This is probably the first project involving Syriac wherein 
the lexical aspects of the project are primary, and concordance generation is secondary 
(that is, concordances help in compiling a lexicon). 

Various publications dealing with Aramaic dialects other than Syriac have already 
come out.22 A concordance to the Old Syriac Gospels has just been published.23 More 
information on CAL can be found on the project’s web site at http://cal1.cn.huc.edu. 

2. FUTURE CONSIDERATIONS

A new Syriac lexicon, both printed and online is indeed a desideratum, considering that 
the primary lexicographical works that scholars rely on go back to the late nineteenth 
century and early twentieth century. Since the mid twentieth century, there has been an 
incredible growth in Syriac studies. Yet, there has been hardly any work to reflect this 
development in Syriac lexicography. The task is monumental, and hence a full account 
of what a computational lexicon of Syriac should contain, or how it should be 
implemented, would run to hundreds of pages. Here, I only attempt to make brief 
remarks which may be of use if such a project is embarked upon. (I realise, of course, 
that my remarks will soon become obsolete, given the rapid rate of advances in 
computing). 

As previous projects, apart from CAL, had concordance-generation in mind 
(rather than lexicography), their microstructure (for example, which fields to assign to 
which record-types) is weak. Their strength relies on the data that they have 
accumulated thus far. These data, provided the source is made available, can then be 
imported into a new microstructure with fuller lexicographical coverage. 

Considering the small size of this field and the difficulty of obtaining funding, a 
computational model of the Syriac lexicon may need to rely on the user community. 
For this, an open-source, Internet-based system may be appropriate. 

Computational lexicographical projects are typically task-driven. That is, they are 
designed and implemented to carry out a particular task such as to provide the 
pronunciation of a word in a text-to-speech system, or to provide misspellings of 
words in a spelling checker to recover a misspelled word. Such task-driven projects are 
easier to design, but have obvious limitations for general use. It is preferable that an 
implementation of a Syriac lexicon be task independent and extendable in order to 
serve a wider community. 

The data model behind the computational lexicon needs to be carefully thought 
through. Its microstructure needs to cover not only typical fields that are found in 

                                                     
22 See http://cal1.cn.huc.edu/ for a list of publications. 
23 J. Lund, The Old Syriac Gospel of the Distinct Evangelists: A Key-Word-In-Context Concordance (3 

vols.; Piscataway, NJ: Gorgias Press, 2004). 
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paper-lexica (variant orthographies, dialectical variants, historical spellings, collocations, 
idiomatic phrases, and so on), but also grammatical, morphological and phonological 
data that give flexibility for future applications. For instance, there has been hardly any 
system in previous projects that encodes phonological information, and while most 
would cater for morphological paradigms, probably none mark transitiveness (because 
it is not necessary for concordance generation). Of equal importance are semantic and 
thesaurus-type information. These would not only allow the user to search the lexicon 
based on concepts (rather than mere roots, lexemes or word forms), but also would 
allow the building of semantic relations and hierarchies.24 Examples of semantic 
relations are the ISA (a is b), and the PARTOF (a is part of b) relations. Other semantic 
relations include synonymy, antonymy, and hyponymy (a is subordinate of b) from 
which a lexical hierarchy can be defined. 

The macrostructure of the data model needs to handle not only the relations 
between various types of records, but also data types that would help in building 
pedagogical-type lexica, be it on paper or electronically. Fields for usage notes, 
etymologies, historical notes, and literature citations are a few considerations. 

Populating any Syriac lexicon model is going to be a difficult, time-consuming 
task. Traditionally, computer lexica are generated by various search mechanisms on 
electronic corpora and then use normalization, tokenization and lexicalization 
techniques to derive lexemes. The lack of any substantial electronic corpus in Syriac 
makes this approach impossible. Here, the previous projects can be useful if their data 
are made available. 

These considerations set the bar very high, and may be over-ambitious. It is 
essential, therefore, to begin by designing the system in a modular, scaleable 
methodology. An implementation can begin with a small module, and move forward as 
resources become available. 
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