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GIORGIO BUCCELLATI

THE OLD BABYLONIAN LINGUISTIC ANALYSIS PROJECT:
GOALS, PROCEDURES AND FIRST RESULTS

PREFACE

The Old Babylonian Linguistic Analysis Project (hereafter oBLAP)
has been supported since1972 by a grant from the National Endowment
for the Humanities, Washington, D.C. Beforethenit had grown slowly
over a period of three and a haf years in the form of a pilot project
sponsored by the Academic Senate of the University of California, Los
Angeles, through its Committee on Research.

It consists of a data bank of Akkadian cuneiform texts with complete
grammatical analyss, a system of programs for automatic grammeatical
encoding and for various types of anayss, and various series of publi-
cations embodying the results of such andysis.

The present paper is the first published report about the Project
(though oral presentations were made at the 17th Rencontre Assyrio-
logique Internationale in Bruxelles on July 4th 1969 and at the 183rd
Meeting of the American Oriental Society in Washington, D.C., on
March 22nd 1973). It ams at describing the major phases of
operation, the types of procedure chosen, the gods a presently
implemented.

Primary goal of the Project has remained, throughout, the andyss
of the textual material; the scope of programming was intentionaly
subordinated to the goal of obtaining concrete results in an efficient
and economic way. As a result, our systems are wholly oriented
toward practical applications. In line with this concern, the present
description of the Project will appear at about the same time as the
first four volumes of our series go to press (mta I, Gac |, see below,
section 8).
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1. DATA BASE

Some 70 years ago so eminent a Semitist as THEODOR NOLDERE pref-
aced his first volume of studies in comparative Semitics by admitting
his own inability to incorporate Akkadian within the remainder of the
Semitic languages studied by him. Concern for method and perhaps
a slight touch of irony are equally present in his remarks: on the one
hand he says that he declines to deal with a language for which he could
only refer to grammars and dictionaries (i.e. without mastery of the
texts themselves); on the other, he expresses his suspicion that even
some of the basic points of the language still defied true understanding.
(It seems worthwhile to quote his words in full:

Als grossem Mangel empfinde ich es, dass ich vom Babylonisch-As-
syrischen fast ganz absehen musste. Und ich hitte ja mir so leicht durch
Ausbeutung der Grammatik und des Worterbuches von Delitzsch sowie
einige anderer bequemer Hilfsmittel das Ansehen geben kdnnen, als wenn
ich von der Sprache etwas verstiinde! ... Ich kann {ibrigens noch immer den
Verdacht nicht los werden, dass die wirkliche Lautgestalt der babylonisch-
assyrischen Inschriften im einzelnen nicht so genau ermittelt ist wie ihr Sinn.

Beitrige zur Semitischen Sprachwissenschaft, Strasbourg, 1904, p. V)

Fortunately changes have intervened in the meantime, and no Sem-
itist today would allow himself to be as candid as Néldeke was at
the beginning of the century. True, the change may not be a complete
reversal of the situation: as late as 1961 W. Von SopEN could write
that some Semitists and even Assyriologists still seem to think of Akka-
dian as a language without grammar (Akkadisch, in G. LEv DELLA VIDA
(ed.), Linguistica Semitica: Presente e Futuro, Rome, 1961, p. 34). Yet
it goes without saying that our grammatical understanding of the
language is by now firmly rooted, and that the time has come for spe-
cialized and sophisticated research, especially in the area of dialects.

The fundamental importance of Akkadian for linguistic research
needs hardly to be émphasized. In the first place, there is a large amount
of textual material which awaits proper and full analysis. While no sta-
tistical data are available, a rough estimate may be based on a partial
word count, by considering that the Chicago Assyrian Dictionary,
which includes substantially all the relevant and distinctive passages in
which a word occurs, has now reached a total of 3,731 quarto pages for
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atotal of 6572 words corresponding to somewhat more than 2/5 the
total Akkadianlexicon. Thisalows a projection of about 17,000 words
for thetotal Akkadian lexicon, ascompared, for instance, to about 7,000
for the lexicon of Biblical Hebrew. This material, both lexical and
textual, is steadlily increasing due to the work on unpublished texts
stored in museums and the discovery of new texts in archaeological
excavations.

The quantity of the material is only paraleled by its uniquenessin
terms of cultural and linguistic history. The texts cover al aspects of
life, and in the most minute details, for a period of well over two mil-
lennia. Linguisticaly, Akkadian is by far the oldest attested Semitic
language, its earliest texts dating to around 2350 B.C., which makes
them about 1,000 years older than the texts of any other Semitic lan-
guage. (Linguistic evidence for Amorite, the second oldest Semitic
language, isonly afew centuries|ater than the earliest evidencefor Ak-
kadian, but is limited to personal names, without any texts) More
important, perhaps, is the fact that Akkadian represents a linguistic
sub-family by itself, known as Eagt Semitic, and is thereforeof decisive
importance in reconstructing the linguistic history of the Semitic fam-
ily, or even the Afro-Asaicgroup asawhole. If theeffect of the study
of Akkadian has not yet been fully felt in the field of Semitics, it is
in part because much of the textual materia is not readily available to
non-Assyriologists, and in part because serious and detailed linguistic
andyss has been lagging behind.

Purpose of osrar is to answer these needs by preparing a thorough
linguistic analysis of Old Babylonian letters. The choice of Old Baby-
lonian was suggested by thefact that this is traditionally regarded as the
dasscd dialect of Akkadian, and that we have aconsiderableand rep-
resentative amount of material. The further restriction to epistolary
material is due to the fact that this genre comes the closest to spoken
language, and thus is the richest in internal diadectd differentiation. It
is paradoxical that, even though &l genera grammars of Akkadian
are primarily based on Old Babylonian, no exhaustive grammar of
Old Babylonian & such exists, exception made for peripheral Old
Babylonian diaects. oBLap is aimed at providing the groundwork for
such an Old Babylonian grammar, and will provideanamost inexhaust-
ible tool for sophisticated research on specidized topics of historical
and linguistic analyss.

As with all dead languages for which electronic data retrieval has
been made possible, there is the specid added advantage of providing
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the best possible substitute for the linguist’sideal (i. e. living!) informant.
Naturally the validity of this assumption is directly proportional to
the quality of both encoding and programming. The more differen-
tiated and flexible these are, the more information one can derive with
regard to specific questions on the part of the researcher. Even though
simple lack of attestation would not preclude the possibility of the ex-
istence of a supposed form (a fact which, precisely, only a living infor-
mant could verify), yet one will be able at least to draw some conclu-
sions within the realm of probability depending on the nature and size
of the sample analyzed.

Another one of the linguist’s concerns vis-3~vis dead languages is the
role of statistics — an approach which is of course the most natural out-
growth of a computerized data base. Besides serving as a guide for such
phenomena as the frequency (and hence productivity) of given features,
statistics is often the only guide for deciding even basic questions of
linguistic analysis, particularly as they relate to the writing system which,
in case of Akkadian, is often elusive and still imperfectly understood.
Considering that, with dead languages, writing is the only link possible
between a linguist and the data, the most thorough investigation of the
graphemic system is an indispensable precondition for linguistic under-
standing — particularly if the individual graphemes, as in the case of
Akkadian, are highly. polyvalent in both a phonological and logogra-
phic sense. Such investigation is precisely one of oBLAP’s goals, on a
scale never attempted before and, in fact, unimaginable without the
aid of the computer.

The philological difficulties, deriving only in part from the writing
system, make it difficult to prepare an adequate input for osLAp when
texts are published in cuneiform only or in obsolete editions; even the
good editions (which may be estimated as covering less than half the
total data base) present considerable problems of standardization and
normalization, from phonological to lexical features. In addition, there
is a considerable number of known. unpublished Old Babylonian let-
ters, some of which are being published for the first time within the
framework of oBLAP (possibly around 10 9, of the entire data base).
As a result, the task of editing the texts for keypunching is more com-
plex than it might seem at first. Naturally this means that the input is
relatively limited from a quantitative point of view, when compared
with data banks of other languages. But the fact that we strive for qual-
itative uniformity for the entire corpus on a- par with the latest and best
editions compensates for the lesser size of our corpus.
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Up to the present, approximately 100,000 words have been keypun-
ched, in various stages of encoding. This includes five volumes published
in the series Althabylonische Briefe, Leiden, 1964, and eight volumes in
the series Archives Royales de Mari, Paris, 1950, plus various other scat-
tered publications. The corpus presently available is thus about half
the size of the total data base, which is estimated at about 200,000
words.

Naturally the system can be extended beyond the confines of Old
Babylonian letters to any other genre or dialect of Akkadian. A recent
agreement with the Istituto di Studi Micenei ed Egeo-Anatolici of Rome,
Italy, and the Sezione Linguistica of cNUCE, Pisa, Italy, has paved the
way for precisely such an expansion: as indicated more in detail in a
separate report by Dr. Claudio Saporetti, encoding and programming
systems elaborated by oBLaP will be made available for the analysis of
Assyrian texts, as a joint project between oBLAP and the Italian Institutes.
Implementation of the agreement is underway and the first results will
be available to scholars within the near future.

2. OUTLINE OF PROCEDURES

OBLAP is a' complex system of procedures ranging from editing and .
encoding to data retrieval, analysis and publication. The enclosed flow
chart outlines the various stages of the system. Most of these will be dis-
cussed individually in the pertinent sections of the paper as indicated
on the left margin of the flow chart (see fig. 1).

3. ENCODING: INTERNAL SYNTAX

I will not go here into detail in describing the encoding system or
the linguistic analysis of Akkadian on which it rests; the encoding man-
ual contains 28 pages of codes which are obviously not within the
purview of this Conference. A simple description of the basic outline
will be sufficient to provide an insight into the internal syntax on which
the programs operate.

In the initia]l keypunching words are entered in continuous succes-
sion in a graphemic transliteration which renders very closely the cu-
neiform text, e.g.:
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)
73-80

1-72 >

#1 A-NA BE-LIZIA # QI2-BI2-MA # UM-MA  1_D-*UTU+HA-ZI-IR-MA 00001

Spaces and hyphens represent boundaries between cuneiform sgns.
Symbols added to the tranditeration found in good text editions are
minimal; in fact, apart from the standardization of diacritics and a plus
sgn to divide dements of persond names, the only true addition con-
gds of the digit 1 with a break character before personal names. (The
number sign stands for line division, and the agerisk for capital |etters,
both of which features are indicated in a standard edition.)

When the encoding program is applied (MoraL, sse below, section
4), the text is divided =0 that only one word appears on esch card; in
compound words of various type (egpecidly proper names, suffixes
and enclitics) the individual dements are isolated on separate cards.

The textua part gppears on the right half of the card (cols. 41-73),
arranged in free format. The graphemic tranditeration given in the
input is now provided automatically with a phonemic transcription -
which is not an essy task because the relationship between the two is
not isomorphic; for instance vocdic length is normally not expressed
in the writing (e.g. the writing BE-LI2-IA represents phonemic/be:
lizya/), and logograms dternate with phonograms (e.g. *DINGIR-~
*UTU dands for [Samas)).

Columns 1-39 are reserved for grammatical encoding, in fixed col-
umn format. The encoding system is exhaustive for morphology (cols.
10-35), and nearly exhaustive for syntax (cols 36-39, plus occasiona
columns in the morphology section).

Columns 14 are resarved for footnotes, and 59 for line and word
order sequence.

Columns 40 is reserved for multipleinterpretationsor multiple reed-
ings, e.g. the word +HA-ZI-IR in our sample text is susceptible of
two interpretations, hence it is repeasted a second time, with a dash
in column 40; this can be repeated &s often & desirable, thus alowing
for an unlimited number of multiple interpretations. Naturally in a
connected text the word only appears once.

Columns 74-80 are reserved for identification purposes, with a dif-
ferent number for each card or record within a given corpus.

A completely encoded sample is given below, usng the same text
givenin (Das samplefor theinitia input. About 75 9, of the additiona
information in (2) with respectto (1)is provided by a program (MORAL,
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see below), while the remaining 25 9, especially the syntactical codes,
are entered by encoders:

@ 3
§ &
g R

é‘ & Morpkology Syntax Text Sequence

- T e —_ =

1-1 X DT ANA A-NA/ANA 00001

* 1-2 NCGSM *B:.L EWEPE:S- HS BE-LI2/BE:LL:/+ 00002

1- 2 PSGISM GOJ +IAfYA/ 00003

2- 3 VB-L-S2M*QB:IW- QI2-BI2/QIBI:/+ 00004

2-3 E” MA +MA/MA/ 00005

34 A”- UMMA UM-MA/UMMA/ 00006

3- 5PDD S *DINGIR + 00007

5- 5PDNA SM -&AM&- PARS- S [+*UTU/&AMA&[+ 00008

3- 5P NP SHA:ZIR- A +HA-ZI-IR/HA:ZIR/+ 00009

3- 5P PSN3SM -+HA-ZI-IR/HA:ZIR/+ 00010

3-5 E” MA +MA/MA/: 00011

4. ENCODING: PROGRAMMING (BY JOHN L. SETTLES)

MORAL (MORpho-lexical AnaLysis) processes transliterated texts
punched in a continuous stream on cards. The only diacritics required
serve to identify proper names, word boundaries within proper names
and line changes in the original text. In the input a hyphen is used to
separate signs within a word, while a space separates words.

MORAL scans the input text and isolates the transliteration representing
one-word. The transliteration is reduced to an * internal ” transcription—
internal because no attempt is made to resolve long vowels or conso-
nants where they are not evident in the transliteration. For examyple,
LI-Z-ZI-ZU is reduced to lizzizu; the final 4 may be long and the
final 2 may be shesst, but for the purposes of internal transcription they
are short. Internal transcription is obtained by removing all hyphens,
break indications, and other punctuation from the transliteration. The
resulting string is then scanned and identical vowels in juxtaposition
are assimilated. Such predictable anomalies of the writing system as
I-DIN-NAM for iddinam are handled as special cases.

The internal transcription is first used as a search argument against a
table of invariable forms, which contains prepositions, adverbs, coordin-
ating and subordinating particles, pronouns. If a match is net found, the
analysis is retrieved from the table. If a match is not found, the internal
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transcription is analyzed to determine if it is a noun or a verb. This is
done by reference to two additional tables which contain the verbal and
nominal prefixes and suffixes. By use of these tables, MORAL separates
the strings into all possible combinations of prefix-base-suffix. The
isolation of the prefix and suffix furnishes some of the morphological
analysis ~ in the case of verbs, the indications of person, number and
mood. In cases where more than one set of compatible prefix-suffix com-
binations are isolated, multiple analyses are produced (which are then
resolved manually on the basis of syntactical considerations). The iso-
lated base is converted to a string representing its consonantal and vocalic
form, and is searched in still another table which identifies the internal
inflection. The radicals are then isolated from the base and are used to
obtain lexically determined data (root vowel, pattern vocalism, etc.).
All of the tables contain indications as to compatible and incompatible
entries in other tables; for example, each prefix in the prefix table has
an indication as to the suffixes which can occur with it and those which
may not. The lexical table contains data as to the attested forms for
each root or base. It is updated by a separate program which reads the
analyzed texts after they have been reviewed and corrected manually.

5. GRAPHEMIC CATEGORIZATION (JOHN L. SETTLES)

The polyvalence of signs in a cuneiform system makes a concord-
ance of the signs by shape extremely useful. For example the sign

pL_ZV— is read KA, ZU,, DUG,, INIM, etc., depending on the

context. By grouping all occurrences of the sign, without regard to
reading, it is possible to compare and contrast the various environments
in which the sign is attested.

Such a concordance is the primary output of SIGNAL, the sIGN Analysis
function of oBLap. In addition frequency distributions are produced by
sign, reading and homophonous value. :

SIGNAL consist of two programs (written in ASSEMBLER language for
the 1BM System/370) and an intervening sort. The initial program con-
structs a continuous stream of transliterated text from the input corpus,
adding text on the right while shifting and truncating on the left. This
technique of retaining only a limited segment of text in memory at
any given instance allows SIGNAL to process large corpora in a mini-
mum of main storage. As each sign value reaches the center of the
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constructed text stream that sign becomes the sign in question. The
value is extracted from the embodying punctuation and textual diacrit-
ics and is used to access a table containing a correlation of sign vaues
to a set of standard Assyriological numbers identifying signs and their
cuneiform shgpes. In addition to the correlation of the tranditerated
values to the cuneiform signs the sign in question is categorized in re-
lation to the two adjacent signs to the right. A record containing the
numerical equivalent of the three sgns and their context is written to
an intermediatefile, which after being sorted, is formatted by thefinal
program to produce the concordance.

At the time of formatting a determination is made as to whether the
output isto be directed to an online printer or is to be photo-composed
by the Information International comr-80. In the latter case references
are converted to font and graphic codes. these refer to a previously
defined st of ingtructions stored in the comp-80 which enable it to
produce on film the actua cuneiform shapes. (For an illustration of
the output see fig. 2).

6. MORPHOLOGICAL AND LEXICAL CATEGORIZATION (ARTHUR R. SORKIN)

As described above, the encoded data cards contain the grammat-
icd analysis, trandliteration, and transcription. The first phase of the
program reads the data cards into main memory. As they are read, the
andyds, trandliteration and transcription for each card are separated.
The trandliteration and transcription are converted into specid data
codes (as required for specia Akkadian characters). Then they are con-
catenated onto the ends of the strings of text consisting of respectively
dl of the previously read transliteration and transcription. When the
entire corpus has been read, there are in storage two complete texts,
one in trangliterationand one is transcription.

At the same time, the grammatical andyss is examined as each
card is read to determine if the word fdlsinto one of the desired gram-
matical categories. If it does, then the analysis is stored, along with ref-
erence data and pointers to the locations of the word in the copies of
the tranditeration and transcription that are being constructed.

As an illustration, assume that the entire corpus consisted of the
cards in (2) (above, section 3). Further assume that only verbal roots
were of interest. Then there would be three different areas in memory
which would contain the following:
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(transcription):
ana beliya qibi-ma umma Sama¥-hazir-ma:

(transliteration):
a-na be-li2-ia qi2-bi2-ma um-ma DINGIR-UTU-hs-zi-ir-ma:

(analysis):
1-2 NCGSM *B:L EWEPE:S-  HS location of béliya, be-li2
2-3 VB-1-2SM*QB: IW- location of gibi-ma, qi2-bi2

Also read and stored at this time are the comment type footnotes,
which are retrieved during the output phase.

When the entire corpus has been read, and the desired grammatical
analyses have been stored, the sorting phase of the program starts.
Because of the speed characteristics of the computer being used, an
1BM System 360 model 91 with 4,000,000 bytes of main memory, it
was decided to use the internal sorting algorithm of Shell (WiLriam A.
MARTIN, Sorting, in « Computing Surveys », (Dec. 1971) 34, pp. 147-
174). It was chosen as being reasonably fast and simple to program. In
the sorting phase only the stored analyses are sorted. The copies of the
text are not moved. .

First, the analyses are sorted by major category: verbal roots, non-
verbal nouns, foreign words, pronouns, invariables, etc. Then each of
the major categories is sorted according to the type of analysis that it
has. For example, in the verbal root section the analyses are sorted alpha-
betically by root. Then items with the same root are sorted as to whether
they have a stem or a pattern. Then the various stems are sorted into
the desired order. Likewise, the patterns are also sorted into order.
Items with the same stem (or same pattern) are further sorted according
‘to the rest of the grammatical analysis, e.g. case, state, mood, person,
number, gender, as appropriate. Finally, items with identical analysis
are alphabetized by the word itself. Items with identical analysis and
word are finally sorted by chronological data and reference.

The processing of the other major categories proceeds similarly,
using the appropriate grammatical parts. For example, the non-verbal
nouns with full inflection are first sorted alphabetically by base.

Once the sort phase is done, then the output phase is started. The
sorted analyses are examined, and the type of the item is determined.
The analysis is examined to see if there is a comment type footnote for
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the item. Using the pointers stored with the analysis, a line of context
is constructed, with the word in question in transliteration, and therest
of the context in trascription. For items havinglexical data, e.g., roots,
stems, patterns, bases, that information is recovered at this time. FH-
nally, the output page isconstructed with the appropriate spacing, head-
ings, etc., o that each item is printed along with any coded and com-
ment type footnotes and any lexica information. The output is then
written on magnetic tape. When dl of the andyses have been proc-
essd, the finished tape is ready to be processed by the compe-80 to pro-
duce the finished microfilm copy (see below, section 7). For an illus-
tration of the printed output see figure 3.

7. TEXT PROCESSING AND PHOTOCOMPOSITION

7.1.  Non-recurrent Text Processing (John L. Settles).

In addition to the information extracted from the data bank and for-
mated for publication by the various programs of oBLAP, a certain
amount of non-recurrent material is prepared for each publication. Of
necessity, this material contains any or al of the specid symbols occur-
ring elsewhere in the volume. As a result, a hybrid system was devel-
oped, which usss the Format Management System (Fms) available
through the Campus Computing Newtork at the University of Cai-
fornia, Los Angeles.

FMS is a programming system designed to arrange free format text
into a structured copy. A continuous stream of input text, consisting
of text interspersed with format control commands, is punched into
eighty column cards. The normal output medium of rFms isthe printed
page; however osLAP has taken advantage of ems’s capability of pro-
ducing a magnetic tape suitable for further processing.

The oBLaP “ TEXTOR ~’ System consists of a preprocessor and post-
processor to the FMs system. Specia format control commands, unde-
fined in ems, were developed which allow the inclusion of such symbols
as H (het), S (shin), etc., into the text stream. The OBLAP preprocessor
to FMs converts these specid control commands into character configu-
rations, which, although acceptable to FMs as text, normally result in
a blank space. The combination of ems and osLap commandsis provided
for, s0 that the submission of lower case as well as upper case is permis-
shle
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The postprocessor to Fms converts the magnetic tape file containing
the Fus structured text into a format acceptable to the Information In-
ternational comp-80 video microfilm recorder. Each occurrence of a
character configuration defined as a specid graphic, is converted to
the comr-80 codes necessary to “draw ” the appropriate symbol.

7.2. Photocomposition (Sal J. Fallone).

An association between technological methods of space explora-
tion and the production of cuneiform text by computer may not be
readily apparent. Lunar exploration requirements to produce highly
detailed video images fostered development of video sysems having
resolutions of 16,384 lines as compared to the more familiar 1,200 line
resolution of ordinary televison. The addition of smal computers to
these video systems enabled development of a device which is capable
of illuminating any point in a square matrix of 16,384 by 16,384 points
and alows the video beam to draw lines between any points in the
matrix. With provision for mounting suitable cameras at the face of
the video tube, the high resolution microfilm recorder came into ex-
istence as a modern photocomposition device.

Concurrent with this development, the printing industry made sub-
stantial improvements in phototypesetting. Offset platemakers using
35 mm. microfilm, rather than typeset, as an original image were per-
fected. The microfilm images are directly expanded onto either photo-
sensitive paper or zinc offset press plates by means of a suitable lens
system.

The Information International comp-80 is a programmable video
microfilm recorder used for production of osrap texts. The comp-80
charactersare constructed by invocation of aprepared set of instructions
which drive the video beam in a predetermined pattern. Under the
auspices of oBLAP, a completeset of instructionsfor each cuneiformsign
occurring in the Old Babylonian corpus was created. The instructions
for drawing the signs are for relative motions of the video beam only
and do not specify theexact Szeor the location of thesign on the printed
page. Figure 4 exemplifies the osLar method for creation of cune-
form character. The expanded sign is shown on a grid-like background
to as3g the encoder in the determination of errors in the code. A re-
duced image is displayed in the upper right hand corner in thesizechosen
for the final printed sze. Below the reduced image, the identification
number and the instruction set appear. The sets of instructions for all
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1BEC

721614 277537
127021 752775
112173 377527
151266 112112

276637 742111
117537 762112
125221 742111
741511 762112

261272 742111
261126 211275
127437 370000
117533

723712
742711
211272
211121

127437
701411
761571
211274

151126
127226
112612
743757

331176
351274
251133
127233

113312
741545
141125
125621

741511
261272
261176
261272

261126
127437
741574
371170

261256
331173
212512
652611

722112
651411
722112
652675

Fig. 4.

signs, together with identification numbers, are assembled in a table
which is in essence a conventiona type font.

The typesetting of the osrar text is performed from a magnetic
tape formatted by programs described above in section 7.1. The for-
matting conssts of page change, line space, and character sSze instruc-
tions for each sign in the proper order, applies a Sze multiplication
factor to the instructions, positions the starting point of the video scan,
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turns on the beam, and ““ writes” the line of text. A page consisting of
64 such linesis st in less than Sseconds. To produce the microfilm mas-
ter, the tape is used with a 35 mm. camera mounted. A subsequent
interpretation of the magnetic tape with a microfiche camera mounted
creates the master microfiche.

The phototypesetting methods and techniques developed for osLar
are directly applicable to any typeface and will be applied in the near
future to other Ancient Near Eastern and Semitic languages.

8. PUBLICATIONS AND DATA BANK

The Data Bank is accessbleto al interested scholarsin the form of
specidized outputs. Besdes standard sort programs of single features
or clugters of features (resor, not illustrated here), a more useful pro-
gram, particularly for syntactical research, provides listings of features
or clusters of features in full context, i.e. within sentence boundaries,
with the relevant item underlined (recon, seefigure 5).

fa ta~a¥-pur-am.
ABB2 1-142

a¥-3um $a t[a-af]-pur-am um-ma at-ta-ma
ABB2 4 33

[a-d]i [tlet-em-ka |a a$-pur-am-[ma)] S-pi>-ir IDnarim/-im & ih-he-ru-[wf] la i-mu-
ru-nim mu-u? a-na Hi-p-i-im ga-am-ri-im la u$~ta-ar-du-u?

ABB2 4 1- 4

i§~tu ID?/na:ram/ $u-a-ti te-eh-te-ru-u?® $i-[iJp-ra-am $a as’—p_u—ra—kum [e]-pu-u$
ABB2 5- 18- 7

a¥-fum NAGAR-MES/nagga:ri/ [$a)-k[a-nim] MA2-NI-DUB/maniduppi:m/ [e-pe*-
S-im| & a¥pur-ak-kum-[ma] um-ma at-ta-me

ABB2 8- 6- 7

Cards Read: 14.932
Examples Printed: 86
Bibliography: ABB II: COMPLETE

Fg. 5
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Next to the Data Bank, specific publication series are dso planned
as part of osLAP. They are based on sdected corpora extracted from the
main data base because of internal unifying criteria: each corpus consists
of texts which are homogeneous in terms of geographical or socid
provenience, or of chronology, or the like - the purpose being to favor
linguistic andlyss of a coherent body of evidencein each case It must
be noted that such criterion is not customary in the field of Assyriology,
where |etters are normally gathered and published at best as archives,
that isin virtue of their having been found together in the same archae-
ological locus (normallythe addressegs tablet repository, a point of con-
vergence which often does not correspond to linguistic homogeneity
on the part of the senders). As aresult, the establishment of the corpus
requires in itself a good deal of bibliographical research and the deter-
mination of clear criteriafor defining the nature and extent of homo-
geneity. The first corpus prepared includes dl royal letters from Ba-
bylon, i.e. letters bearing the name of a king of Babylon as the sender:
thereis a total of 209 letters (approximately 12,000 words), culled from
17 publications, plus one unpublished text. The second corpus, about
half the size of the royal letters, includes al local letters from Harmal,
aprovincial town to the northeast of Babylon; these texts, half of which
are unpublished, are being edited for osLar by Ria pe J. ELLisof the
University Museum in Philadelphia. Other corpora on which work is
currently under way are the loca letters from Mari and the letters of
royal officids from southern Babylonia

Each one of these corpora will be processed by means of three basic
program systems, yielding three different series. Graphemic Andysis
of Cuneiform Texts (cac), Morpho-lexical Andysisof Akkadian Texts
(mLA), and Syntactical Andyss of Akkadian Texts (saa). Work is at
present being completed on the first two systems only, while the third
system has yet to be developed, although the pertinent andysis is d-
ready encoded in the input; the publication will be similar in format to
MLA, except that categorization of the data will be according to basic
syntactical festures (types of sentences and clauses, word order; noun
phrase structure, e.g. nominalization; transformation, e.g. deletion).

Common to dl szies is the practical featurethat they will be pub-
lished both in microficheand in hard copy. The much cheaper micro-
fiche edition will bring our results within reach of scholars who intend
to use the publication a an occasiond reference tool, while the hard
copy edition may prove to be more useful for specidized libraries and
scholars engaged in closdy related aress of research.
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Since thefirst volumes of both cac and mLA will appear in print at
about the same time as the Proceedings of this Conference, and since the
programming aspects of the underlying computational sysems have
aready been discussed in the preceding sections, | will not give here a
description of the format of the volumes except for calling attention to
some of the more salient features.

GAC’s most striking peculiarity is the fact that the cuneiform signs
are reproduced in a standardized cuneiform shape (Figure 2) produced
in the manner described in the preceding section. Reproduction of the
original script is not aluxury, but correspondsto a precise need to which
this series addressesitself. The high degree of polyvalence of the cunei-
form sgns can only be resolved with the help of the context. If the con-
text is obscure or broken (asoften happens with cuneiform tablets) only
comparison with identical sequences of sgns in known contexts can
help. cac providesthe best opportunity for such comparison: by giving
the dgns in the cuneiform script, and by arranging them according to
a sequence based on the shape of the cuneiform combinations rather
than according to the alphabetic sequence of tranditerated values, the
signs can eadly be retrieved even when their reading is unknown or
uncertain. A list of sgns based on the tranditeration would prejudge
the reading, and would make it more difficult to identify the desired
seguences.

Gac will be of invaluable help when applied to literary texts: snce
many duplicate ancient copies exist of such texts, and since they are
often reduced to smdl fragments, identification of fragments will be
greatly facilitated once the existing texts are processed through the com-
puter. It must also be noted that this system can be utilized for all syl-
labic cuneiform scripts, and not only for Akkadian; applicationsto Su-
merian and Hittite are planned for the near future.

MLA providesan andyss of al words inthecorpus arranged accord-
ing to a complex hierarchy of lexica, morphological and chrono-
logical categories (figure3). An important feature is that the listing of
the text switchesfrom graphemic tranditeration to phonemic transcrip-
tion depending on whether an item is the word in question or simply
part of the context. This enables the reader to follow the context eadly,
while giving at the'same time, for the word in question, the exact form
as found in the text, with only a minimum of linguistic normalization.
In this manner an adequate philological besis is preserved to enable the
scolar to verify the validity of any given linguistic interpretation. An-
other useful feature is represented by the footnotes, both in code and in
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prose form, which allow greater flexibility in indicating all that is nec-
essary for an exhaustive linguistic analyss.

Various computations of frequency sequences and statistical corre-
lations complete each volume in both series

O. TECHNICAL SPECIFICATIONS

IBM System/360 Model 91
4 million bytes main memory
2314 direct access storage.

1BM System/370 Model 135
192K memory
3330 direct access storage.
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