Coding and the CATSS Textual Variants Module Format
Since the “Computer Assisted Tools for Septuagint/Scriptural Studies” [CATSS] project is not starting from scratch, but already has encoded the textual apparatus information for much of the Jewish Greek scriptures anthology (“LXX/OG”), we need to determine whether, and if so, how the current format can be transformed accurately and automatically into TEI XML format, for future massaging and development. Ultimately this will be a programming problem, but identifying what seems to be possible at this stage, and how to code it, is a necessary starting point.

Here are the main items that we think need coding, using a combination of the “double end point attachment method” and the “parallel segmentation method” described in ch.12 of the TEI guidelines: 

· <listWit>, <witness>, <msDesc> -- this material will come from the published editions (and any supplementation), and does not yet exist in electronic form for all the Greek Jewish scriptural books. Hundreds of MSS and other types of witnesses (excerpts, quotations, derivative versions, conjectures) are involved. 
· location ID (book, chapter, verse) , currently marked with ## [Guidelines ch.16]
· <lem>main text, currently starts at left margin, followed by ] if a variant exists

· [@type] type of variant, currently marked by > [lacking], + [additional], : [alternative], and ~ [transpositional = @varSeq] 

· <rdg>content of variant, currently on same line with type of variant [@rdgGrp for identification of characteristic of related variants, e.g. orthographic]

· [@wit] type of witness, currently Greek manuscript(s), excerpts, derivative versions – currently on same line with the variant [@hand = other than original hand, and @resp for scholar who made the judgment]

· [@cause] if a specific explanation such as haplography is suspected  

· links for lexicography, bibliography, images, other notes (not yet implemented in the CATSS files). 

Unfortunately, the current implicit CATSS coding does not always lend itself to simple translation into the explicit TEI XML coding. In what follows, we will attempt to show how the artificial sample provided in our “introduction/orientation” file could be handled.

First we would need an appropriate teiHeader (as described in Guidelines ch.2) that would include a list of the witnesses:

<listWit>

  <witness xml:id="0”>hypothetical original, base text</witness>

  <witness xml:id="1”/>

  <witness xml:id="2”/>

  <witness xml:id="3”/>

  <witness xml:id=”G”>computer generated German translation</witness>

</listWit>

Since our materials are predefined with reference to book names, chapters, and verses, we would need to supply appropriate IDs (here the “ab” [anonymous block] indicates the sentence, but “seg” might be a better solution for complex scriptural contexts):

<div1 n="Example" type="story">
  <div2 n="1" type="paragraph">
  <ab n="1"> . . .  </ab>
 </div2>
</div1>
Then we would treat the data as an “apparatus” file, since it does not provide consecutive base text to which the variants are tied, but is completely fragmented (“atomized”). We encounter a problem at the very outset, since the first two words in the file are “plusses” in relation to the base text (here is the CATSS coding).

+It #3

+took #3 (~)

Perhaps they could be transformed as follows (although it is not clear how to alert the user to the presence of the word “took” in the base text later in the passage). The program would look at the first character, and note that since it is a “+” we are not dealing with an explicit “lemma” but with a “plus” in relation to the next explicit lemma that appears:
<app>

<lem wit="#0 #1 #2 #G"> </lem> [how to show no base text?]

  <rdg wit="#3" type=”add”>It</rdg>

<lem wit="#0 #1 #2 #G"> </lem> [how to show no base text?]

  <rdg wit="#3" type=”add”>took</rdg> [how to indicate transposition in 3?]

Next we encounter a simple sequence of variants, but also with transposition involved:

Jon #2 ]  

: John #1 #3 (~)

: Johan G

and 

Philip #1 #3(~) G]
: Filip #2 

Most of it easily transfers as follows, with the program noting the presence of an alphabetic character in the first column and thus identifying such as a base text lemma, or finding the “:” symbol in that column indicating a substitutional/substantive variation. Presumably the identification of such “orthographic” types of variant would need to be added later, since they are not so described in the CATSS code (whether it is accurate to describe Jon/John/Johan as “orthographic” is a further concern; perhaps a “name” attribute would be useful here):

<lem wit="#0 #2">Jon</lem>

  <rdg wit="#1 #3" type=”substantive”>John</rdg> [how to indicate transposition in 3? Use “note”?]

  <rdg wit="G" type=”substantive”>Johan</rdg>

<lem wit=“all”>and</lem> [make rdgGrp siglum for “all witnesses”?] 

<lem wit="#0 #1 #3 #G">Philip</lem>

  <rdg wit="#2" type=”substantive” type=”orthographic” >Filip</rdg> 

The next section raises few new problems.  How to code the versional evidence (perhaps as notes?) and whether variants of variants need separate designations, need attention.

took #3(~) (cf G genommen) ] 

: wandered #1 

: trecked #2

+among # 1

+: through #2 

+the #1 #2 

+ trees #1

+:wooded #2

:+hills #2

+ for #1 #2

+ several #1

days #1 (G Tage)

:+ almost #2

:+: nearly #3

:+ a #2 #3

:+ week #2 #3

Of course, if we were starting from scratch, we might not atomize this material so completely. Is there any advantage in noting variants to variants, where the base text does not directly support the reading (e.g. almost/nearly)? These should be considered variants within a variant family of witnesses, but how can that be indicated based on such notations as “+:” or “:+” (which may not be consistent in the original file)? And can “type” attributes be grouped thus: type “add” “substantive”? 

<lem wit="#0 #3(~) #G(genommen)">took</lem>

  <rdg wit="#1" type=”substantive”>wandered</rdg>

  <rdg wit="#2" type=”substantive”>trecked</rdg>
  <rdg wit=”#1” type=”add” type=”substantive”>among</rdg>
  <rdg wit=”#2” type=”add” type=”substantive”>through</rdg>

  <rdg wit=”#1 #2”  type=”add” type=”substantive”>the</rdg>

  <rdg wit=”#1” type=”add” type=”substantive”>trees</rdg>

  <rdg wit=”#2” type=”add” type=”substantive”>wooded</rdg>

  <rdg wit=”#2” type=”add” type=”substantive”>hills</rdg>

  <rdg wit=”#1 #2” type=”add” type=”substantive”>for</rdg>

  <rdg wit=”#1” type=”add” type=”substantive”>several</rdg>

<lem wit="#0 #1 #G(Tage)">days</lem>
  <rdg wit=”#2” type=”add” type=”substantive”>almost</rdg>

  <rdg wit=”#3” type=”add” type=”substantive”>nearly</rdg>

  <rdg wit=”#2 #3” type=”add” type=”substantive”>a</rdg>

  <rdg wit=”#2 #3” type=”add” type=”substantive”>week</rdg>

The end of the example is near, and offers no new problems except whether to note explicitly the lack (“omission”) of the reference to the forest in #3:
<lem wit="#0 all #G(zu ~)">to</lem>

<lem wit="#0 all #G(finden ~)">find</lem>

<lem wit="#0 all #G(ihren ~)">their</lem>

<lem wit="#0 all #G(Heimweg ~)">way</lem>

  <rdg wit=”#2” type=”add” type=”substantive”>enroute</rdg>

  <rdg wit=”#2 #3” type=”add” type=”substantive”>to</rdg>

  <rdg wit=”#1” type=”add” type=”substantive”>before</rdg>

  <rdg wit=”#1” type=”add” type=”substantive”>reaching</rdg>

  <rdg wit=”#3” type=”add” type=”substantive”>reach</rdg>

<lem wit="#0 all #G(Heimweg)">home</lem>

<lem wit="#0 #1 #2 #G(durch)">through</lem>

<lem wit="#0 #1 #2 #G(den)">the</lem>
<lem wit="#0 #1 #2 #G(Wald)">forest</lem>
<lem wit="all”>.</lem> 

</app>

Now for an actual sample of a CATSS file, from Habakkuk 3.9ff. First, the teiHeader (an old version):

<teiHeader>

<fileDesc>

  <titleStmt>

    <title>Text and Textual Variants for the Old Greek Book of 

           Habakkuk (Minor Prophets): electronic edition 

    </title>

  </titleStmt>

  <editionStmt>

    Public Domain CATSS edition prepared at the University of 

    Pennsylvania, Center for Computer Analysis of Texts

  </editionStmt>

  <extent>

    Filesize uncompressed: about 53 K

  </extent>

  <publicationStmt>

    <distributor>Center for Computer Analysis of Texts</distributor>

    <address>College Hall Box 36, University of Pennsylvania, 

      Philadelphia PA 19104-6303 USA; kraft@ccat.sas.upenn.edu

    </address>

    <idno>Bible:OldGreek:MinorProphets:Habakkuk (043)</idno>

    <availability><p>Freely available for non-commercial use 

      provided that this header is included in its entirety 

      with any copy distributed and that errors/corrections

      or other problems are reported to the distributor.</p>

    </availability>

    <date>1990</date>

  </publicationStmt>

  <notesStmt>

  </notesStmt>

  <sourceDesc><p>Based on <bibl>Septuaginta: Vetus Testamentum Graecum 

    auctoritate Societatis Litterarum Gottingensis editum, vol. 13, 

    Duodecim prophetae, ed. Joseph Ziegler (Goettingen: 

    Vandenhoeck & Ruprecht, 1943) 261-275</bibl>, supplemented with 

    more recent discoveries. Initial encoding (scanned), 

    verification, and reformatting by the Computer Assisted Tools

    for Septuagint Studies (CATSS) project staff, University of

    Pennsylvania.</p></sourceDesc>

</fileDesc>

<encodingDesc>

  <editorialDecl><p>File format is described by Robert Kraft, 

    <art>"Treatment of the Greek Textual Variants"</art> 

    in <t>Computer Assisted Tools for Septuagint Studies 

    (CATSS)</t>, vol. 1: <subt>Ruth</subt>, 

    <sert>Septuagint and Cognate Studies</sert> vol. 20 

    (Scholars Press, 1986).</p> 

    <p>Categories of variants are marked thus -- 

    ">" = lacking in the following witnesses, "+" = longer 

    text, ":" = alternative reading, "~" = transposition.</p> 

    <p>Greek words are enclosed by <gk>...</> at present, 

    <lt>...</> for Latin, and <it>...</> indicates italics; 

    for the Greek transliterations, TLG "Beta Coding" is used.</p> 

  </editorialDecl>

  <refsDecl>

    <p>Text divisions are marked by "~" at left margin, followed 

      by "a" to designate the book, "x" for chapter, and "y" for

      verse; explicit numbers have been added for the user's 

      convenience -- thus "~x2y5" = chapter 2, verse 5.</p>

  </refsDecl>

</encodingDesc>

<revisionDesc>

  <change>

    <date>20 Oct 1992</date>

    <respStmt><name>Robert Kraft</name><resp>edit format ch 1 </resp>

    </respStmt>

    <date>8 Jun 1994</date>

    <respStmt><name>Robert Kraft</name><resp>edit format</resp>

    <date>21 Feb 1996</date>

    <respStmt><name>Alan Lowenschuss and Robert Kraft</name>

    <resp>edit format</resp>

    </respStmt>

  </change>

</revisionDesc>

</teiHeader>

And a sample of the text, in “beta” code (i.e. transliterated)

~x3y9 
<gk>@@E)NTEI/NWN</>
<gk>E)NTENEI=S</> Or. III 255] 
 : <gk>ENETEINAS</> B 410
 : <gk>ENETINAS</> S*
<gk>TO/</> Or.] > B-S* 410: cf. Zach. 10:4 
<gk>TO/CON</>
<gk>SOU</> 
; > Ra
<gk>@@E(PTA/</> scripsi cum Grevio (sec. Schleusner I 843) et Wutz p. 417 n.1] 
 : <gk>EPI</> B-S <it>lI</>'-49-407' <it>C</>'-68-239-534 26' Cyr(p) Tht. Bas.N. 
    Thph. et codd. gr. et verss. (W Or.)
 + <gk>TA</> codd. gr. et verss. (W Or.) 
<gk>SKH=PTRA</>] 
 : <lt>regna</> Ach: cf. Zach. 10:11 
, 
<gk>LE/GEI</>] > 198 764 Bo (hab(Lit)) Aeth(p) Cyr(p) Thph.
 : <gk>EIPEN</> Q'-49 86(mg) 
<gk>KU/RIOS</>] > 198 764 Bo (hab(Lit)) Aeth(p) Cyr(p) Thph. 
 : <gk>KU/RIOS</> sub !! Syh: > MT 
. 
<gk>@@@DIA/YALMA</>] > B(c) <it>L</>-147-46-711(txt) -410-613-764 
    <it>C</>'-68-239-534 26' Aeth Arab Arm Cyr. Th. Tht. Thph. Aug. Cant.(p) 
. 
 +< <gk>EK</> 410 Bo 
 +< <gk>GH=</> Syh (~) 
<gk>@@POTAMW=N</>] 
 : <gk>POTAMOIS</> 22*-48-231-719-763 <it>lI</>-613* Th. Tht.(p) Tert. III 555
    Hi. Syh Aug. Cant.(p) 
 : <gk>POTAMW</> S(ca) 26
 : <gk>POTAMOUS</> W(c) = Vulg.^^
<gk>R(AGH/SETAI</>]
 : <gk>RHCEIS</> W(c) = Vulg.^^
 +< <gk>H</> <it>L</>-49 Th. Tht.(p) Tert. III 555 Hi. Aug. Cant.(p)
<gk>GH=</>] > Syh (~)
 : <gk>GHS</> W(c) = Vulg.^^ 
 + <lt>et</> Sa
 + <lt>fugerunt</> Sa
 + <lt>aquae</> Sa 
 + <lt>eorum</> Sa 
. 
~x3y10
<gk>@@O)/YONTAI/</>] 
 : <gk>OYETAI</> 239 
 : <gk>IDO<N></> W(c) = Vulg.
<gk>SE</>
<gk>KAI\</>
<gk>W)DINH/SOUSI</>] 
 : <gk>WDINOUSI</> 68
<gk>LAOI/</> 
, 
<gk>@@SKORPI/ZWN</>] 
 : <lt>fugerunt</> Sa: cf. 9 
<gk>U(/DATA</> 
<gk>POREI/AS</> Tert. III 484.555 = MT]
 + <gk>AUTOU</> W A'`-Q'-49'`-233'-534 36-<it>lII</> Sa Bo Cyr.(F)(= comm)
    Tht(p) Bas.N. Cant.(p) Ra 
 + <gk>AUTWN</> 198 410
: 
<gk>@@E)/DWKEN</>
<gk>H(</>] > 26 239
<gk>A)/BUSSOS</> 
<gk>FWNH\N</>
<gk>AU)TH=S</>]
 : <gk>AUTOU</> 410 544
, 
 +< <gk>KATA</> Ach Sa 
 +< <lt>ad</> Bo 
<gk>@@U(/YOS</>] 
 : <lt>ab altitudine</> Cant.(p) 
<gk>FANTASI/AS</>] 
 : <gk>XEIRWN</> W(c): cf. MT et Vulg. 
<gk>AU)TH=S</>] > Hi.(p) 
 : <gk>AUTOU</> Cyr(F) 
. And now the same passage in Unicode Greek:
~x3y9 
@@ἐντείνων 
ἐντενεῖς Or. III 255] 
: ενετεινας B 410 
: ενετινας S* 
τό Or.] > B-S* 410: cf. Zach. 10:4 
τόξον 
σου 
; > Ra 
@@ἑπτά scripsi cum Grevio (sec. Schleusner I 843) et Wutz p. 417 n.1] 
: επι B-S <it>lI</>'-49-407' <it>C</>'-68-239-534 26' Cyr(p) Tht. Bas.N. 
Thph. et codd. gr. et verss. (W Or.) 
+ τα codd. gr. et verss. (W Or.) 
σκῆπτρα] 
: <lt>regna</> Ach: cf. Zach. 10:11 
, 
λέγει] > 198 764 Bo (hab(Lit)) Aeth(p) Cyr(p) Thph. 
: ειπεν Q'-49 86(mg) 
κύριος] > 198 764 Bo (hab(Lit)) Aeth(p) Cyr(p) Thph. 
: κύριος sub !! Syh: > MT 
. 
@@@διάψαλμα] > B(c) <it>L</>-147-46-711(txt) -410-613-764 
<it>C</>'-68-239-534 26' Aeth Arab Arm Cyr. Th. Tht. Thph. Aug. Cant.(p) 
. 
+< εκ 410 Bo 
+< γῆ Syh (~) 
@@ποταμῶν] 
: ποταμοις 22*-48-231-719-763 <it>lI</>-613* Th. Tht.(p) Tert. III 555 
Hi. Syh Aug. Cant.(p) 
: ποταμω S(ca) 26 
: ποταμους W(c) = Vulg.^^ 
ῥαγήσεται] 
: ρηξεις W(c) = Vulg.^^ 
+< η <it>L</>-49 Th. Tht.(p) Tert. III 555 Hi. Aug. Cant.(p) 
γῆ] > Syh (~) 
: γης W(c) = Vulg.^^ 
+ <lt>et</> Sa 
+ <lt>fugerunt</> Sa 
+ <lt>aquae</> Sa 
+ <lt>eorum</> Sa 
. 
~x3y10 
@@ὄψονταί] 
: οψεται 239 
: ιδο<ν> W(c) = Vulg. 
σε 
καὶ 
ὠδινήσουσι] 
: ωδινουσι 68 
λαοί 
, 
@@σκορπίζων] 
: <lt>fugerunt</> Sa: cf. 9 
ὕδατα 
πορείας Tert. III 484.555 = MT] 
+ αυτου W A'`-Q'-49'`-233'-534 36-<it>lII</> Sa Bo Cyr.(F)(= comm) 
Tht(p) Bas.N. Cant.(p) Ra 
+ αυτων 198 410 
: 
@@ἔδωκεν 
ἡ] > 26 239 
ἄβυσσος 
φωνὴν 
αὐτῆς] 
: αυτου 410 544 
, 
+< κατα Ach Sa 
+< <lt>ad</> Bo 
@@ὕψος] 
: <lt>ab altitudine</> Cant.(p) 
φαντασίας] 
: χειρων W(c): cf. MT et Vulg. 
αὐτῆς] > Hi.(p) 
: αυτου Cyr(F) 
.
//end of this file//
