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Abstract

Sanskrit commentarial literature is important because it pervades all fields of Sanskrit lit-
erature and provides rich information in the form of references, explanation and derivation
of specialized vocabulary, explanation of metrical patterns, syntax, figures of speech, etc.
This information is invaluable to linguists, philologists, and other humanities scholars. In
the digital age, it is possible to identify, extract, and reorganize this information easily if
contemporary techniques of digital humanities are employed. The extensible markup lan-
guage (XML) has emerged as the most widely used method of data-interchange, and the
Text-Encoding Initiative (TEI) has become recognized as the source of global guidelines
for the production of digital editions of texts. Yet there is a need to develop conventions
for employing TEI in standard ways for Sanskrit texts and commentaries to maximize
the universal accessibility of these texts. After explicating the structure and elements
present in commentaries, we describe templates to encode them in accordance with the
TEI guidelines to represent relevant structural and semantic information in addition to
document strucure. We employ these templates to encode Mallinatha’s commentary on
the twenty-seven verses of the first sarga of Bhatti’s Ravanavadha. We then develop
extensible stylesheet language transformations (XSLT) to extract Mallinatha’s rendering
of the verse in prose syntax (anvaya) and to create a dictionary of synonyms and deriva-
tions, and indices to words, citations, and definitions of metrical patterns and figures of
speech. Finally, we offer some initial observations on the bearing of Mallinatha’s anvaya
on Sanskrit syntax.
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1 Introduction

Scharf (2018) reviewed the history of the development of the extensible markup language (XML)
and the Text-Encoding Initiative (TEI). He noted that the principal purpose of XML is to sep-
arate the semantic markup of a digital text from software that implements its presentation
digitally or in print. Given that the XML metalanguage permits the development of an un-
limited variety of markup languages, TEI provides guidelines to standardize such markup to
facilitate reuse and interchange. Given that TEI itself offers numerous alternative methods to
encode texts, to maximize the universal accessibility of digital Sanskrit texts, there is a need to
develop standards for employing TEI. Scharf (2015) and Scharf (2017) developed a TEI template
for the digital descriptive cataloguing of Sanskrit manuscripts. Such a standard template needs
to be developed for Sanskrit texts. This task is complicated by the fact that Sanskrit literature
is vast and diverse. Each discipline has its own special features that require special handling.
Sanskrit literature includes not only base texts but also commentaries and sub-commentaries.
This commentarial literature is important because it pervades all fields of Sanskrit literature
and provides rich information in the form of references, explanation and derivation of special-
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ized vocabulary, explanation of metrical patterns, syntax, figures of speech, etc. Hence com-
mentaries are filled with quotations, derivations, metrical definitions, syntactic reordering and
much more additional information which needs to be properly encoded. In a paper presented
at the international conference on the tradition of commentary and the stream of knowledge
(Bhasyaparampara Jrianapravahadca), Ajotikar and Scharf (2020) explicated the structure and
elements present in commentaries by examining Mallinatha’s commentaries on the first verse of
the five principal Sanskrit major poetic works (mahakavyas) and devised preliminary templates
in accordance with the TEI guidelines to represent relevant structural and semantic information
in addition to document structure. They concluded by outlining procedures to build a library
of digital Sanskrit commentarial literature. We review the features of commentary and tem-
plates to encode them here and describe our use of them to encode Mallinatha’s commentary
on the twenty-seven verses of the first sarga of Bhatti’s Ravanavadha. We then demonstrate
the utility of our encoding for the creation of a dictionary of synonyms and derivations, and
indices to words, citations, and definitions of metrical patterns and figures of speech using ex-
tensible stylesheet language transformations (XSLT) and for extracting Mallinatha’s rendering
of the verse in prose syntax (anvaya). We conclude by offering some initial observations on the
bearing of Mallinatha’s anvaya on Sanskrit syntax.

2 Principal features of commentary

Each mahakavya begins with a benedictory verse. Although the benedictory verses differ in
each mahakavya, after a brief introduction, the commentary on each begins by describing the
importance of a benedictory verse. The commentary on the benedictory verse and each subse-
quent verse begins with the citation of the incipit (pratika) of the verse. The commentary then
proceeds to explain each word in the original verse in prose order. At relevant junctures, the
commentary explains metrical patterns, figures of speech, and often concludes by summing up
the purport of the verse. These explanations include a number of features which are summarized
as follows:

1. Most words in the base text are provided with a contextually appropriate synonym (parya-
ya) that may reveal its morphological structure as well as its semantic appropriateness.

2. Most commentaries provide words with a derivation (vyutpatti).

3. The metrical patterns (chandas) used in poetic works are explicitly named and explained by
reference to works in the highly sophisticated discipline of Sanskrit poetics (chandah$astra).

4. The figures of speech (alarikara) used in poetic works are explicitly named and explained by
reference to works in the highly sophisticated discipline of Sanskrit rhetoric (alankarasastra).

5. In providing derivations and explanations of metrical patterns and figures of speech, as
well as discussing more general aspects of the verse or the work as a whole, commentators
frequently cite the authoritative works of their predecessors.

6. Commentators generally transform verse into prose in the process of their explanation. Ma-
llinatha explains each verse by reordering the words in the syntactic order in which they
would appear in ordinary Sanskrit prose (anvyaya).

3 TEI elements and attributes employed

In order to capture all of the information described in the preceding section, a number of TEI
elements and attributes are employed. These include particular usage of elements and attributes
besides the basic text encoding elements and attributes for verse and prose encoding described
by Scharf (2018), Scharf (2020), Scharf (2015) and Scharf (2017) in his explanation of manuscript
text transcription. We describe how to encode various types of analysis of the base text and its
commentary below.

We analyze the base text morphologically in a separate file. FEach inflected word is put in
a w element. We identify the nominal base (pratipadika) of each nominal, and the verbal root
(dhatu) of each finite verb in a lemma attribute, the lexical identifier in a type attribute, and
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the inflectional identifier in a subtype attribute. Morphemes are indicated by putting the form
of the basic element in subordinate m elements and their lexical identifier in a type attribute.
An analytic paraphrase (vigraha-vakya) is provided in a seg element with type="vigraha" as
the first child of each compound. Each w and m element is given an xml:id attribute as is each
verse and chapter.

The commentary is entered in a separate file from the base text on which it comments. The
commentary on each verse is linked with the verse on which it comments by using identical values
of the verse’s xml:id in the base text file and in the commentary file. The explanation of each
major division of the commentary on the verse is put in an ab element which is supplied with an
xml:id. The explanation of each word in the commentary is put in an ab element with the type
attribute given the value pada and a corresp attribute given the value of the xml:id of the
sandhi-analyzed word in the morphological analysis file. Each word in the base text commented
upon in the commentary is put in a w element as a child of this ab element and is provided with
an n attribute indicating the sequence in which the word appears in the commentary. Each word
is also provided with an xml:id that coincides with its xml:id in the morphological analysis
file and the corresp attribute of its parent ab element. If a word is not explicitly mentioned
yet is commented upon or supplied with a derivation, it is given a type attribute with the value
inferred. The few words that are neither mentioned explicitly nor commented upon are put
in a w element in the expected sequence in the commentary with type="supplied".

Where Mallinatha supplies a word with a synonym, the synonym is put in a seg element as a
sister to the w element containing the word. The seg element is supplied with the attribute-value
pair type="synonym" and a corresp attribute with the value of the xml:id of the w element.
Where Mallinatha supplies the antecedent of a pronominal, we put the antecedent in a seg
element with the attribute-value pair type="antecedent".

Where Mallinatha supplies a word with a derivation, the entire derivation is put in a seg
element as a sister to the w element containing the word and is supplied with the attribute-
value pair type="derivation" and a corresp attribute with the value of the xml:id of the w
element. Citations of sutras are tagged with ref elements with corresp attributes with the
value of the xml:id of the original Paninian rule in the Sanskrit Library’s sutra file. The ref
element is immediately followed by a note element containing a bibl element which identifies
the exact edition, and which has a biblScope element which again identifies the sutra number
in the Astadhyayi.

All quotations are tagged. The quote element is used for long passages, and the q element
for short passages. We analyze the prosodic changes (sandhi) at the beginning and end of
the quote and put element tags immediately before and after the quote, i.e., before iti. We
use the bibl element within a note element immediately following the quote to identify the
source of the citation. The entire phrase containing the quote and its reference is put in a seg
element where classification of the quotation is added in the type attribute. Many quotations
occur within longer derivation segments which bear the type="derivation" attribute-value pair.
Most others are citations from lexicons, so their containing seg element bears the attribute-value
pair type="1lexicon". Until the need arises for greater specificity, the rest, which are citations
to dharmasastra and literary texts, occur within seg elements with the attribute-value pair
type="quotation".

Explanations of metrical patterns are tagged within ab elements with the attribute-value pair
type="vftta". An ana attribute names the meter (chandas) the commentator specifies in his
explanation.

Explanations of figures of speech are tagged within ab elements with the attribute-value pair
type="alalNkAra" and an ana attribute that names the figure of speech (alarikara).

The incipit (pratika) cited by the commentator at the beginning of the commentary on each
verse is put in an ab element with the attribute-value pair type="pratIka". Comments made
in the commentary that tell the purport of the verse are set in an ab element with the attribute-
value pair type="tAtparya" unless intertwined with the explanation of a word in which case
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it is set in a seg element with type="tAtparya". Where Mallinatha supplies words not in the
verse by stating iti sesah, we put the phrase in an ab element with the attribute-value pair
type="Seza". Other comments that explain aspects of the verse that do not fit in any of these
categories are put in an ab element with the attribute-value pair type="vyAKyAna".

We also capture syntactic information provided by the commentators reordering of the verse
in ordinary prose. Once we have completed tagging the commentary on a versified text, each
word in the original verse appears in a w element with an xml:id attribute indicating the
sequence of the word in the original verse, and with an n attribute indicating its sequence in the
commentator’s reordering of the syntax in ordinary prose. We automatically extract the words
of each verse in the commentator’s prose order from the commentary file and place them in an s
element within a p element in that order in a separate file to obtain a file that shows the words
of the verse in the prose order in which they are explained by the commentator. In order to
show the variance of the prose syntax from the syntax of the verse, a numbered version of this
prose file is created in which each word is supplied with the sequence number of the word in
the original verse as indicated by the xml:id. Where words are inferred or supplied they are
inserted in square brackets and given an explicit "inferred" or "supplied" tag.

Finally, we use the seg element to encode segments of text subject to textual criticism. Three
values of the type attribute distinguish them. The variant value indicates that the segment of
text discusses a reading that differs from the reading in the base text. The error value indicates
that the editor has erred in establishing the text. Lastly, the interpolation value, while also an
editorial error, indicates that the passage is interpolated in the commentary by a later redactor.

4 File preparation procedure

Preparation of the base verse file and commentary file would most efficiently be undertaken in
two phases. The first phase consists of data-entry in structured text files that number major text
divisions, verses, and, in the base text file, lines of verse. A data-entry specialist types the base
text and commentary in separate files in the Sanskrit Library phonetic basic (SLP1) encoding.
SLP1 is described by Scharf and Hyman (2011) and more briefly by Scharf (2014). Help pages
at https://sanskritlibrary.org/help-text.html describe the basic characters. A Sanskrit
scholar analyzes the sandhi in copies of each of the two files. The TEITagger program, described
by Scharf (2018), is used to transform these files to TEI-tagged versions. This program employs
a driver file of sets of regular expressions and replacement expressions written based upon an
analysis of the text file structure to make the transformation to a file that conforms to the
Text-Encoding Intitiative guidelines.

The sandhi-analyzed file of the base text is programmatically converted to a shell of the
morphological analysis file by putting each word in a w element within its seg element that
marks its verse quarter and 1 element that marks its verse line within its 1g element that marks
its verse. Each w element is provided with n and xml:id attributes. The n attribute numbers
each word in sequence from the beginning of the verse. The xml:1id attribute is formed by adding
to the corresponding xml:id of the original verse a separator dot followed by a w followed by the
sequence number. The TEITagger program also can leave type and subtype attributes with
dummy values in the w elements. The Sanskrit scholar then just replaces the dummy values
with appropriate lexical identifiers and morphological identifiers.

Alternatively, a work-flow can be designed to utilize the Sanskrit Heritage Site’s San-
skrit Reader Companion at https://sanskrit.inria.fr/DICO/reader.fr.html. A Sanskrit
scholar can use the site to filter possible solutions and save the correct analysis in the Cor-
pus Manager described by Huet and Lankri (2018). Software described by Goyal et al. (2012)
and utilized by Scharf et al. (2015) could be revised to scrape the HTML pages of these saved
morphological analyses. This software converts the Sanskrit Heritage lexical and morphological
identifiers to Sanskrit Library tag-sets, loads the analysis into a flexible editing interface that
permits corrections and writes the morphological analysis to an XML file. While at present the
XML file the software writes does not conform to TEI guidelines, it could be revised to do so.
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To create the TEI-tagged version of the commentary requires an expert Sanskrit scholar
experienced in reading commentaries and familiar with Sanskrit grammatical, lexical, poetic,
and rhetorical texts. To assist such a scholar in inserting the appropriate TEI elements and
attributes in a copy of the sandhi-analyzed commentary file, an interface could be created that
permits the scholar to select appropriate elements and attributes from menus that contain only
the contextually appropriate tags.

5 Details of the data preparation

The verses of the entire text of Bhatti’s Ravanavadha, as in the edition of Sastrin (1912),
were typed, tagged and morphologically analyzed in a project entitled Bhattikavya-svadhya-
ya-pariyojana at the Rashtriya Sanskrit Sansthan, Ganganath Jha Campus, Prayagraj by Dr.
Monali Das under the supervision of Prof. Lalitkumar Tripathi. In that project, Dr. Das
manually constructed a prose ordering of words and fed the resulting sentences to the Sanisa-
dhint morphological analyzer first described by Kulkarni and Shukl (2009) and most recently
by Krishnan and Kulkarni (2019). The analyzer provides lexical and inflectional identifiers to
words, analyzes compounds and separates preverbs from verbs. However, in most cases the
analyzer failed to produce adequate results, and Dr. Das supplied the analysis by hand. Dr.
Das typed the commentary of Mallinatha, as in the edition of Trivedi (1898), in WX encoding
and then converted it to SLP1 by using Samsadhint transcoding software. She then encoded
the text of the commentary of the first canto in XML in accordance with the TEI guidelines
under the supervision of Scharf and Ajotikar who made final revisions. Scharf transcoded the
morphologically analyzed text to SLP1 using the Sanskrit Library’s TranscodeFile software
and restored sandhi to compounds by calling his revision of a Java version of sandhi software,
originally written by him in Pascal in 1991, from an XSLT transformation. He added morphemic
analysis of compound constituents in m elements as children of the w element containing the
compound and provided them with xml:ids so that they could be referred to where needed by
linking attributes in the commentary file.

6 Issues in tagging the commentary
6.1 Compound constituent analysis

Mallinatha dissolves compounds while commenting on the verse and provides synonyms and
derivations of its constituents. For example, he comments on the compound wvibudhasakhah in
the first verse by separating its constituents and commenting on each separately. His comment
with our translation is as follows:

fararvw g sfa fagur fagrat 2y fagdt qrfedy sfe fesg: s mmes: Fae: )
%mwﬁwmﬁﬁwaﬁmmmﬁ?ﬂﬂ@ﬁm | TSTTe - T ae e
gfa =

“Those who especially know are wise (vibudha), i.e. knowledgable people (vidvat) and
deities (deva). Visva says, ‘The wise (vibudha) are gods (sura) and the learned (pa-
ndita). The affix ka is added by A. 3.1.135 igupadhajriaprikirah kah. Their friend
(sakhin) is called vibudha-sakha which means the one who serves knowledgable people
(vidvat-sevin) and is the companion of Indra, the king of the gods (devendra-sahacara),
because he helped him obtain victory. The compound-final affix tac is provided by A.
5.4.91 rajahahsakhibhyastac”

Mallinatha begins his comment on the compound wvibudha-sakha by implicitly dissolving the
first constituent, vibudha, into its constituents vi and budha by providing its meaning in the
phrase visesena budhyante ‘Those who especially know’. He then provides two synonyms for
the word wvibudha ‘wise’, i.e. vidvat ‘knowledgeable’ and deva ‘deity’ and cites the lexicographer
Visva as evidence for these synonyms. He then gives the derivation of the word vibudha by the
addition of the affix ka by citing the rule in Panini’s Astadhyayi that provides the affix after roots
with penultimate 7, u, r, or [ as well as after the roots jna ‘know’, pri ‘please’, and kr ‘skatter’.
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He then shows that the compound wibudhasakha is a sasthi-tatpurusa compound equivalent to
the paraphrase vibudhanam sakha by using the pronoun tesam instead of the prior compound
constituent itself. He provides two synonyms for the compound wvibudha-sakha: vidvatsevin ‘one
who serves the knowledgeable’ and devendra-sahacara ‘friend of the king of the gods’ He closes
his comment on this word by citing A. 5.4.91 which provides the compound-final affix tac.

This passage in Mallinatha’s commentary is encoded utilizing the elements and attributes
described in §3 as shown in Figure 1. Since the whole passage concerns the single word wvi-
budhasakha in the verse, the entire passage is set in an ab element with the attribute-value
pair type='pada' and corresp attribute with the value of the xml:id of the word in the
morphological analysis file. Segments of the passage that 1. provide an analytic paraphrase (vi-
graha-vakya) of the compound or one of its constituents, 2. give synonyms, 3. cite a lexicon, or
4. provide a derivation are each set in seg elements with the value of the type attribute indicating
its function with the respective keyword: 1. vigraha, 2. synonym, 3. lexicon, 4. derivation.
For example, vidvatsevi and devendrasahacarah are put in a seg element with the type attribute
with the value synonym. Each of these segs has a corresp attribute that bears the value of
the xml:id of the word or morpheme to which it relates, that is, of the word in the case of
the analytic paraphrase of the compound tesam sakha, and of the morpheme in the cases of
the analytic paraphrase, synonym, and lexical citation relating to vibudha. The citation from
the Visvakosa lexicon is set in the quote element. This quote and the references to Panini’s
Astadhyayt in the derivations are immediately followed by note elements supplied with bibl
elements indicating the text with corresp attributes linking to the bibliographic entry in our
TEI file of bibliographic entries, 1istbiblfile.xml. Each of these bibl elements has a child
biblScope element giving the precise reference within the text with a corresp attribute with
the value of the xm1:1id of the passage cited or referenced. In the case of the Visvakosa of which
we do not yet have a digital edition, the biblScope and the corresp values are dummy values.
Finally, the compound word in the text being commented upon (vibudhasakhal), which finally
appears towards the end of the passage, is set in a w element with an xml:id matching that of
the w element in the morphological analysis file.

6.2 Repetition of the base text word in the commentary

Generally Mallinatha cites and explains each word in the base text just once in the commentary;
however, occasionally he repeats a word, especially the verb, supplying it again to complete the
phrase or clause on which he comments. For example, the sixth verse of the first sarga, the first
of three verses describing the city Ayodhya, consists of a relative clause as follows:

forireere oifRdy  drie agroEsTe |
FeFGaEHfafal  fedEeET )@ mEE: ik

“Which (Ayodhya) stood, as if the apex of the skill of the lotus-seated (Brahma) who
was expert in the manifestation of his desired aims, as if laughing at the city of Indra,
with the rays from its jewels scintillating upwards.”

“(Ayodhya) which seemed to be the limit of the expertise of the undertaking of the
Creator who was careful in (the art of) creating, and stood laughing, as it were, at
the city of Indra, with the rays from its jewels scintillating upwards.” (Karandikar and
Karandikar, 1982, 2)

The past participle sthita serves as the predicate of the long relative clause that comprises the
entire verse. The verse contains two similes, one in each line. Mallinatha cites the word twice
in his commentary, once with each simile. His commentary on the end of the first line runs as
follows:

9T wATaY: g9 ferar s

“‘.stood as if the border, i.e. supreme limit,” is a simile.”
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Figure 1: TEI encoding of Mallinatha’s commentary on the word vibudhasakhah

<ab type="pada" corresp="sl.v1l.w3" xml:id="sl.v1l.ab2">
<seg type='"vigraha" corresp="sl.vl.w3.ml">viSezeRa buDyanta iti vibuDAH</seg>
<seg type="synonym" corresp="sl.vl.w3.ml">vidvAMso devASca</seg><pc>.</pcC>
<seg type="lexicon" corresp="sl.vl.w3.ml">
<quote>vibuDO surapaRqitO</quote>
iti viSvaH..
<note>
<bibl corresp="1listbiblfile.xml#xxxxx.visvakosa">{v}iSva. <biblScope
corresp="xxxxx">xxxxx</bib1Scope></bib1>
</note>
</seg>
<seg type="derivation" corresp="sl.v1l.w3">
<ref target="A3.1.135">igupaDalakzaRaH kapratyayaH..</ref>
<note>
<bibl corresp="1listbiblfile.xml#panini.astadhyayi">A. <bib1Scope
corresp="A3.1.135">3.1.135</bib1Scope></bib1>
</note>
</seg>
<seg type="vigraha" corresp="sl.vl.w3">tezAM saKA</seg>
<w n="1" xml:id="s1l.v1l.w3">vibuDasaKaH</w>
<seg type="synonym" corresp="sl.vl.w3">vidvatsevIl devendrasahacaraH</seg>
ca
<s>vijayasahakAritvAttasyeti BAvaH..</s>
<seg type="derivation" corresp="sl.v1l.w3'">
<ref target="A5.4.91">rAjAhaHsaKiByazwac</ref>
<note>
<bibl corresp="1listbiblfile.xml#panini.astadhyayi">A. <bib1Scope
corresp="A5.4.91">5.4.91</bib1Scope></bib1>
</note>
iti wac..</seg>
</ab>
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He comments on the end of the second line as follows:

gforar ga far sfa gataRaT gardraar g&: |

“‘..stood as if laughing’ is mixed with the similar previous simile.”

Both comments include the word sthita which occurs just once in the verse but is syntactically
understood in both phrases. Here Bhatti has employed the familiar linguistic structure called
gapping in which the verbal predicate is elided in one of two parallel phrases. The commentator
has supplied the verbal predicate in each in his explanation. Because we would like to utilize
the commentator’s reordering of the words of the verse in the base text to evaluate ordinary
prose syntax, we would like to determine which of the two occurrences represents the original
word and which is supplied. In English syntax, generally the verb occurs in second position,
immediately after the subject, and could be elided in subsequent parallel phrases where it could
be understood, and could be supplied in the exposition of the complex sentence. For example,
Gillon (2019, 196) gives as his first example of gapping, Peter saw the movie, and Susan ____
the play.! Hence in our translation, in accordance with English syntax, we have placed stood in
the normal position of the verb in English and gapped it in the second simile. In contrast to
English, in Sanskrit the verb typically appears at the end of its clause and would be gapped in
the preceding phrase. Thus Bhatti places the verbal predicate sthita in the fourth verse quarter
in the second simile and gaps it in the first. We therefore determine that the second occurrence
of the word sthita represents the original word in the verse, and that Mallinatha has supplied
the first occurrence to fill the ellipsis in the first simile.

It is significant to understand that each word of the base text that occurs in the commentary
should carry unique identification in our encoding of the commentary. We achieve the unique
identification of the commentator’s use of each word in the base text by providing the unique
xml:id attribute of the w element that contains the word in the morphological analysis file of
the base text as the value of the unique xml:id of the w element that contains the word in
the commentary file. The same value is given to the corresp attribute of the ab element that
contains the commentary on the word. Two occurrences of the same word should not carry
same value. Obviously we cannot eliminate the second occurrence from the commentary; for we
would then lose the information that the commentator supplied the word to fill the gap in the
clause. In the case where the commentator supplies a word a second time, we need to select
just one as the representation of the original word and encode the other in a different manner
to prevent duplication. We achieve this by using the attribute copyOf in the w element of the
repeated word provided with the value of the xml:id of that word in the morphological analysis
file of the base text.

In the case of the word sthita in the commentary on verse six, we represent that the second
occurrence is the original, and the first occurrence is the copy supplied by the commentator as
follows:

<ab type= corresp= >
<w n= xml:id= >iva</w>
<w copyOf= >sTitA</w>
</ab>
<ab type= corresp= >
<w n= xml:id= >sTitA</w>
iti
</ab>

The first occurrence of the word is not numbered: it occurs in the w element with the attribute
copy0f without any n attribute so that it will not find any place in the reordering of the words
of the verse in prose order.

Another instance in which Mallinatha repeats a word that occurs just once in the verse occurs
in his commentary on verse eighteen of the first sarga. The verse runs as follows:

1Comma supplied.

135



T qASTHSIATT g7 EUTRENTeAga" I |

T@TAIG: Ya( 49 AT JUEfaaHEdRk 191

“The king said, ‘Your meditation, to which you have resorted for victory over rebirth
and which turned back from the experience of (the qualities) color, etc., by which you
have known subtle entities, is auspicious?”’

“The king spoke thus: I hope that you are free from hindrances in your meditations in-
tended for the conquest of rebirth which cease after the realization of the Ultimate form,
and other things, and through which you grasp the subtlest principles.” (Karandikar
and Karandikar, 1982, 4)

The word yena, instrumental singular of the relative pronoun yad ‘which’, occurs just once at
the end of the third verse quarter in a relative clause. In his commentary, Mallinatha takes the
word twice in two relative clauses, once in connection with the first verse quarter and again in
connection with the third. The pronoun refers to the sage’s meditation (dhyana), the term for
which occurs in the nominative singular in the fourth verse quarter in the main clause of the
sentence. In his commentary on the first verse quarter, Mallinatha, reading tattvam for yattvam,
writes,

T T A9 AT g Srarg AT wyeiars aaATor e T a YR |,

“By which meditation of you you have gone to, i.e. you have known, the reality, i.e.
the nature of the self, ....”

and in his commentary on the third verse quarter he writes,

I AT T AT aedl - Hgarei=aqgr Hqrdl: |, ..
“By which meditation you have become aware of, you have known, the fine, i.e. subtle,
elements, i.e. the great (mahat) etc., ....

While the base text in the edition of Trivedi (1898, 14) reads the neuter accusative singular of the
relative pronoun in the first quarter (‘to which you have resorted’), the commentary in the same
edition lacks a relative pronoun there where Mallinatha reads tattvam.? Due to the absence of a
relative pronoun where needed, Mallinatha borrows the instrumental relative pronoun from the
third quarter in his paraphrase of the first quarter (‘by which meditation ..you ..have known’).
The occurrence in the third quarter is clearly the original, so we determine that Mallinatha’s
first use is a copy and his second use takes the original. We represent these two as follows as
described above.

<ab type= corresp= >
<w copyOf= >yena</w>
<seg type= >DyAnena</seg>
</ab>
<ab type= corresp= >
<w n= xml:id= >yena</w>
<seg type= >DyAnena</seg>
</ab>

The word that is a copy is put in a w element with the copyOf attribute and without an n
attribute. The word that takes the original is put in a w element with an xml:id and n attribute.
The former being unnumbered will not occur in our extraction of the commentators reordering
of the words of the verse in the syntactic order of ordinary prose; the latter will.

6.3 Intertwined commentary on more than one word

Generally Mallinatha comments on one word at a time and explains aspects of the word in a
consistent order. First he provides an analytic phrase, then a synonym, and then a derivation

2We discuss other cases of variant readings below in §6.5 on page 117.
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if all are present, though not all of these three aspects of explanation are always present. He
usually provides a synonym (for 251 = 61% of 409 words), a derivation half as often (126/409
= 31%), and an analytic phrase less than a quarter as often (54/409 = 13%). If he provides
a synonym based on a thesaurus, the synonym is immediately followed by a citation from the
thesaurus. While discussing the derivation of the word in question, the significant rules in the
Astadhyayi are referenced.

However, sometimes he deviates from this procedure and comments on a phrase by providing
these aspects of explanation serially for more than one word in the phrase at a time, thereby
intertwining the individual words and their explanations. For example, he does so in his com-
mentary on the first two words of the first quarter of verse twenty-five. The verse and its
translation are as follows:

T e Gren aeem Gy ye: |

T FoAfGTarETE: AT I FTEU SHT R

“Devoted to (Rama’s) good, the daring Laksmana, the son of three mothers, who
completely mastered missiles and blades, became the fellow-traveller of the victorious
Rama who had a beaming face and was about to set out for the holy forest.”
“Dedicated to (Rama’s) well-being, the daring Laksmana, who had three mothers and
had acquired all the missiles and weapons, became the fellow-traveller of the victorious
Rama who had a beaming face and had set out for the holy forest.” (Karandikar and
Karandikar, 1982, 6)

Mallinatha comments on the first two words of the first quarter in reverse order: punyavanaya
prayasyatah, as follows:

T SR @I JAEATE G U S | T EH gener FH
T IFe: T i aEre: |

“After that, of the one about to set out for the holy-forest (sacred-forest), (of the one
about to go to the sacred-forest). A fourth-triplet nominal termination occurs in the
sense of the direct object by A. 2.3.12 gatyarthakarmani dvitiyacaturthyau cestayama-
nadhvani. The affix Satf occurs by A. 3.3.14 Irtah sadva (bhavisyati 3).

Mallinatha first provides a synonym for each word, glossing punyavanaya ‘holy forest’ as tapo-
vanaya ‘sacred-forest’, and prayasyatah ‘of the one about to set out’ as gamisyatah ‘of the one
about to go’. Then he discusses the derivation of each word. First he explains why the first of
these words, punyavana, is in the dative case and provides the relevant sutra that provides the
fourth-triplet nominal termination to denote the direct object (karman) of a verb of locomotion.
Then he explains that the second word, prayasyat, is a future active particple by citing the
rule that replaces the future indicative affix Ir¢ with the participle suffix $atr. In such cases
where the commentary on words is intertwined, we put the commentary on the whole phrase in
a single ab element and provide its corresp attribute with two values matching the values of
the xml:ids of the two words as shown in Figure 2. The synonym and derivation, and where
present the analytic paraphrase, of each of the words is linked to the particular word to which
it relates by the correspondence of their seg elements’ corresp attributes with the xml:id of
the word to which they relate.

6.4 Missing words

Mallinatha comments on almost all of the words in each verse. Of the 409 words in the twenty-
seven verses in first sarga, he comments on 369 (90%) by mentioning the word in the commentary
explicitly. He comments on another 36 words (9%) by analyzing them without repeating the
word, in which case the word may be inferred. On just 4 words (less than 1%), he neglects to
comment at all.

Almost all of the inferrable words are compounds where he comments on one of the con-
stituents and repeats the other, or on both of the constituents separately. For example, com-
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Figure 2: TEI encoding of Mallinatha’s intertwined commentary on words in the phrase praya-
syatah punyavanaya
<ab type="pada" corresp="sl.v25.w2 s1.v25.wl" xml:id="sl.v25.ab2">tato
'nantaraM
<w n="1" xml:id="s1.v25.w2">puRyavanAya</w>
<seg type="synonym" corresp="sl.v25.w2">tapovanAya</seg>
<w n="2" xml:id="s1l.v25.wl">prayAsyataH</w>
tapovanaM
<seg type="synonym" corresp="sl.v25.wl">gamizyataH</seg><pc>..</pc>
<seg type="derivation" corresp="sl.v25.w2">
<ref target="A2.3.12">gatyarTakarmaRi</ref>
<note>
<bibl corresp="1listbiblfile.xml#panini.astadhyayi">A. <biblScope
corresp="A2.3.12">2.3.12</bib1Scope></bib1>
</note>
ityAdinA karmaRi caturTI..
<ref target="A3.3.14">1fwaH sadvA</ref>
<note>
<bibl corresp="1listbiblfile.xml#panini.astadhyayi">A. <bib1lScope
corresp="A3.3.14">3.3.14</bib1Scope></bib1>
</note>
iti SatrAdeSaH..</seg>
</ab>

menting on the word srutanvitah ‘endowed with Vedic knowledge’, an adjective describing king
Dagaratha in the second quarter of the first verse, Mallinatha writes,

g JRarerga Wi @g 7 fagraend:

“Endowed with learning (learning of the science of Veda).”

Here, Mallinatha does not mention the compound srutanvitah. Yet he provides an analytic para-
phrase of the compound, with the words $rutena ‘with that which is heard’ ...anvitah ‘endowed’,
which shows that it is a trtiya-tatpurusa compound. Immediately after the initial compound
constituent, he provides the synonym vedasastrasravanena ‘with learning (literally ‘hearing’) of
the science of Veda’. As mentioned in §3 on page 107, in cases where the word can be inferred
from his analysis, we supply the word in a w element with a type attribute with the value
inferred.

There are several instances where the word in the base text can be inferred by syntactic
criteria. For example, the first line of verse twenty-two contains a relative clause in the second
quarter coordinated with the main clause in the first quarter by the use of the instrumental
singular of coordinated masculine singular demonstrative and relative pronouns tena ..yena.
The line reads as follows:

gifrsqd o JeT faue: e a9 W@ geETdl

“A great adversary will be slain by him, by whom standing will be done in front in
battle.”

“By him, who will stand at the vanguard in the battlefield, (even a) great adversary
will be killed.” (Karandikar and Karandikar, 1982, 5)

Mallinatha omits the relative pronoun yena in his commentary on the second quarter. He writes:

THT T AT SIS S

“By Rama standing will be done in front (at the fore) in battle.”
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The appropriate position of the relative pronoun yena can be inferred in the commentary, despite
Mallinatha’s omitting it, by his use of its antecedent ramena. We place the pronoun immediately
preceding the antecedent in a w element with the attribute-value pair type="inferred".

The few words on which Mallinatha neglects to comment entirely are mostly pronouns or
particles, for example, the relative pronoun ya at the end of the third quarter of verse six on
page 111, and the conjunction ca in the second quarter of verse eighteen on page 113. Unusually,
he neglects to include the word ratah ‘dedicated’ in the fourth quarter of verse twenty-five on
page 115. The fact that it is so unusual for Mallinatha to neglect to comment on a word is
contributory evidence for understanding his omission of the relative pronoun yat ‘which’ and
the second-person singular pronoun tvam ‘you’, which occur at the end of the first quarter of
verse eighteen, as due to reading instead tattvam ‘reality’ as remarked in §6.2 on page 114. In
order to extract from the commentary the words of the verse transformed into prose order in
the commentary, it is necessary to represent every word that occurs in the base text because the
transformed syntax would be incomplete if it lacked even a single word that appears in the base
text. In this case, we supply the word at the proper place. As mentioned in §3 on page 108,
where Mallinatha neglects to comment entirely on a word, we supply the word in a w element
with a type attribute with the value supplied. For example, for the pronoun ya in verse 6:

<w type= n= xml:id= >SyA</w>.

We place this supplied w element at the beginning of its clause because Mallinatha has similarly
placed other pronominals at the beginning of their clauses in other verses.

6.5 Recording variants

Editions of classical Sanskrit texts vary, critical editions record variant readings, and com-
mentators often record variants known to them. The text of Mallinatha’s commentary on the
Ravanavadha occasionally reveals that he had a version of the base text that differs from the base
text in the same edition (Trivedi, 1898). Moreover both occasionally differ from the base text as
in the edition Das used for the morphological analysis (Séstrin, 1912). In addition, Mallinatha
records variant readings known to him. As noted by Ajotikar et al. (2018), the variants used and
mentioned in commentary are crucial information from the point of view of text-transmission
because they usually predate the oldest manuscripts. Hence we take care to record these vari-
ants. To do so, we use the attribute-value pair type="variant" to identify each variant present
in Mallinatha’s commentary. Most of these variants occur where Mallinatha simply uses a dif-
ferent word from the word in the base text. For example, in his commentary on the third verse,
he uses a different verb from the one that occurs at the end of the first quarter of the verse in
both the above-mentioned editions (Trivedi, 1898; Sastrin, 1912) and in the edition with text
and translation by Karandikar and Karandikar (1982). The editions read:

TG ad gqagIanIa

He scattered riches just as a cloud does water.

The first quarter of the verse in all three editions has the word wvyakarit, aorist third-person
singular of the verbal root kr with the preverb vi meaning scatter. In contrast, Mallinatha
records the reading of the word wvyatarit which is the same form with the same preverb but with
a different root, i.e. tr, meaning bestow. We encode this variant by putting the attribute-value
pair type="variant" in the w element as follows:

<ab type= corresp= >
<w n= type= xml:id= >vyatArIt</w>
</ab>

Besides simple cases such as the above where the commentator has a different reading from
the editions of the base text, there are cases where the commentator remarks on a variant along
with the reading given in the edition of the base text. For example, in the last quarter of verse
eleven, the edition with Mallinatha’s commentary edited by Trivedi (1898, 9) reads
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T #H6: &H garar
“Expert in his work, he (..performed) the sacrifice that would result in sons.”
(Karandikar and Karandikar, 1982, 3)

After commenting on the last word, sutanubandhi, in the commentary in the same edition, Ma-
llinatha mentions and comments on the variant sutanubandham, which is the reading adopted in

the base text both by Sastrin (1912, 9) and by Karandikar and Karandikar (1982, 3), Mallinatha
writes:

GaATAaTT Fea=Taie Garga-afafa a1 qror=H | FH@T L

In this case, after Mallinatha mentions the reading sutanubandhi in the base text and provides a
derivation for it, including a synonym for the morpheme sutanubandha, he proceeds to comment
on the variant (pathantara) sutanubandham, providing it with the analytic paraphrase sutan
anubadhnati, a synonym santanoti, and a derivation karmanyan. The situation complicates the
encoding because instead of there being segments of the type synonym, vigraha, and derivation
associated with one word, there are two sets of segments of these kinds associated with two
words: the adopted reading and the variant, both associated with a single word in the base
text. To encode this situation, we incorporate the entire section in a single ab associated with
the word in the base text by its corresp attribute with the value of the xml:id of the word
in the morphological analysis file as usual, but we segregate all of the information about the
variant in a single subordinate seg element with the attribute-value pair type="variant". The
variant word is put in a w element with the attribute-value pair type="variant" and an xml:id
whose value is the xml:id of the word in the base text with the suffix .var added to it. The
segments that provide an analytic paraphrase, synonym, and derivation of the variant reading
are encoded in subordinate seg elements with the appropriate type attributes, and with corresp
attributes with the value of the variant word’s xml:id. The w element containing the variant
and its synonym segment, vigraha segment and derivation segment are all child nodes of the
variant segment as shown in Figure 3.

Figure 3: TEI encoding of Mallinatha’s commentary on the variant sutanubandham
<seg type="variant'">
<seg type="vigraha'>sutAn anubaDnAti
<seg type="synonym" corresp="sl.v1ll.wl6.var">santanoti</seg>
iti
<w type="variant" n="14" xml:id="sl.v11l.wl6.var">sutAnubanDam</w>
iti vA pAwWAntaram..
<seg type='"derivation" corresp="sl.v1ll.wl6.var">
<ref target="A3.2.1">karmaRyaR..</ref>
<note>
<bibl corresp="1listbiblfile.xml#panini.astadhyayi">A. <bib1lScope
corresp="A3.2.1">3.2.1</bib1Scope></bib1>
</note>
</seg>
</seg>
</seg>

7 Interpolation

Trivedi’s (1898, 17) edition of Mallinatha’s commentary on verse twenty-three includes a portion
which cannot possibly have been composed by Mallinatha. The portion reads as follows:

FIHET T SIS 50 TMEHATYE AT 50 AremfaEdeaqgred J9 50
aai |a aqiiqn H ?@ a qqiig L W:l
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“In the kaumudi, after adopting the reading anujajnie, and stating that this form vio-
lates A. 1.3.76 anupasargajjnah, the fault is rectified by changing the reading nrpah to
nrpena.”

The passage refers to Bhattoji Dhiksita’s citation of the second half of verse twenty-three of
the Ravanavadha, as it appears in the editions of Trivedi (1898, 17), Sastrin (1912, 16) and
Karandikar and Karandikar (1982, 5), in his comment on A. 1.3.76. The comment including
the citation runs as follows:

w4 dfe afg:

g0 T TAHATG O Tl Sotal T Jaea |

gfa wdf forg quafa faaRama: 1 Then how does Bhatti write,

“The king previously thought thus, then he approved his son’s going.”

“Thus did the king reflect first and then permit the departure of his son.” (Karandikar
and Karandikar, 1982, 5)

The verbal termination of the perfect (textitlit) occurs to denote the direct object.
There is alteration of the nominal termination ‘by the king (nrpena).

A. 1.3.76 provides that an atmanepada verbal termination occurs after the verb jia ‘know’
without a preverb if the result of the action accrues to the agent. The rule accounts for the
use of jria in the middle voice only without a preverb not with the preverb anu as it occurs in
the fourth quarter of verse 23. Bhattoji Dhiksita justifies the form by claiming that the form
anujajnie is passive rather than middle and that its agent, which appears in the nominative
(nrpah) must be understood to be an alteration of the instrumental (nrpepa). The passage in
the edition of Mallinatha’s commentary explains Bhattoji Dhiksita’s justification.

While the passage makes a correct observation, it must be a later interpolation. For it is
impossible that Mallinatha would quote Bhattoj1 Diksita’s Siddhantakaumudi because Bhattoju
Diksita (15471633 CE Dash (2007, 111Db)) is dated a two centuries after Mallinatha (14th century
CE (Lienhard, 1984, 39)). Trivedi (1898, Notes 20) leaves the reader in doubt on this point when
he comments in his note on verse 23, “But the true reading seems to be the one adopted in
the text. Malli. notices it and shews how it is discussed in the Siddhantakaumudi,” and allows
the reader to be misled by including it in the text of his edition. However, after discussing
the identity and date of Mallinatha in detail in his introduction, he (1898, xxviii) concludes
regarding this and one other citation from the siddhantakaumudi, “they must be considered as
interpolations. They may have been originally marginal notes of some copyist and afterwards
inserted into the commentary.” Further down the page he notes that the other passage that cites
the Siddhantakaumudi is omitted in a manuscript he obtained from the Theosophical Society of
Madras, and continues regarding the citation under discussion, “As regards the second reference
to the kaumudi (C. I. St. 23) T have secured, .., a copy of the commentary of Mallinatha
from another manuscript at Udamalpet, in which the reference to the kaumudi is omitted.”
Finally, he (1898, xxviii-xxix) concludes his introduction writing, “I therefore conclude that
...he flourished before Bhattoji Diksita and that the two references to the Siddhantakaumudi in
the commentary are interpolations.” To mark the text as an interpolation, we tag this passage
with the attribute-value pair type="interpolation".

8 Utility of the TEI-tagged data

The analysis and tagging of major Sanskrit poetic works and their commentaries in the manner
described above leads to a number of useful applications. Several such applications are described
below.

e Dynamic lemmatized index. In the morphological analysis file described in §3 on
page 107, the root of each verb and nominal base of each nominal is provided, as are
the word’s lexical and morphological identifiers. From this information dynamic indices
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can be created that can provide access to words and their contexts based on a number of
criteria. These indices include an alphabetical list of words (padas) and an alphabetical
list of lemmas (roots and nominal bases). These lists could be trimmed according to the
selection of additional criteria such as various lexical and morphological categories, and text
extents.

o Dictionary of synonyms (paryayakosa). The commentary provides the synonym of
each word in the base text as described in §2 on page 107, and the TEI-tagged commentary
file tags these synonyms as described in §3 on page 107. From this information one can
programmatically generate a dictionary of synonyms.

e Index of quotations. The commentary cites a number of different texts in a variety
of disciplines as discussed in §2 on page 107. The highest quality scholarly editions of
Sanskrit works enrich their editions with lists of quotations through time-consuming and
tedious labor. Many editions lack such useful lists. The TEI-tagged commentary file tags
quotations as described in §3 on page 108. From this information one can programmatically
generate an alphabetical or searchable index of quotations very easily.

e Index of derivations. As described in §2 on page 107, commentaries provide the Paninian
derivation of numerous words. This information is significant for Sanskrit readers. Yet it
would also be extremely valuable for linguists if systematized. The TEI-tagged commentary
file tags such derivations as described in §3 on page 108. One can programmatically generate
an index of derivations that provides access to them by the word derived, roots and stems,
affixes, and the numbers of sutras referenced.

e Index of meters. Although commentaries identify the metrical patterns commonly found
in each chapter of poetic texts as described in §2 on page 107 and these will be tagged
in our analysis as described in §3 on page 108, they do not provide the exact sub-type or
description of the metrical pattern of each verse. However, TEITagger checks the metrical
pattern of each verse in the process of creating the TEI-tagged XML file from the original
text file of the base text as mentioned in §5 on page 110 and inserts the specific meter
name in the type attribute of the 1g element which houses each verse. TEITagger also
identifies the class and general type of the meter, and the metrical pattern of the verse as
described by Melnad et al. (2015a), Melnad et al. (2015b) and Scharf (2018), and discovers
aberrant cases. From this information, one can programmatically generate an alphabetical
or searchable index of meters used in the text.

o Index of figures of speech. Commentaries identify figures of speech used in each verse
as described in §2 on page 107 and these will be tagged as described in §3 on page 108.
From this information, one can programmatically generate an alphabetical or searchable
index of figures of speech used in the text.

e Preparation of a tree-bank of Sanskrit prose. The file containing the prose sentences
in the commentator’s reordering of the verse should prove to be extremely useful to those
studying Sanskrit syntax. Kulkarni et al. (2015) recently explored the limitations of free
word order in Sanskrit, and Scharf et al. (2015) examined differences in Sanskrit prose versus
verse word order. The prose word order file links every word with the morphological analysis
file where every word is supplied with its lemma, and lexical and inflectional identifiers.
Adding relational information to this information could form the basis of a tree-bank of
Sanskrit prose.

Scharf wrote extensible stylesheet language transformations (XSLT) that prepare a dictionary
of synonyms and derivations, a word index, an index of citations, and indices of passages in which
Mallinatha discusses meters and figures of speech. The resultant XML files conform to the TEI
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guidelines for dictionaries and indices and can easily be utilized to create Web-interfaces for
each. Figure 4 shows an entry for the verb wyatarit which occurs in Mallinatha’s commentary
on the first quarter of verse three as discussed above in §6.5 on page 117. The etym element
houses the derivation provided by the commentator, and the def element, as a child of the
sense element houses the synomym he provides. The additional bibl elements not copied from
references in the commentary itself provide links back to the text of the commentary.

Figure 4: TEI encoding of the dictionary entry for the verb wvyatarit

<entry>

<form>vyatArIt</form>

<etym>taraterluNi

<xXr corresp="A8.2.28">iwa Iwi</xr>

<note>

<bibl corresp="1listbiblfile.xml#panini.astadhyayi">A.<bib1Scope

corresp="A8.2.28">8.2.28</bib1Scope></bib1>
</note>
iti sijlopaH.

<bib1>BhRV.<biblScope corresp="sl.v3.w4"/></bibl>
</etym>

<sense>

<def>vitIrRavAn

<bib1>BhRV.<bib1Scope corresp="sl.v3.w4"/></bibl>

</def>

</sense>
</entry>

9 Syntactic research

Higher-level encoded text can be used to resolve pertinent issues of research. While the encoding
of text-structure and document-format in digital text is useful for creating a variety of print and
HTML publications from a single document source, higher-level encoding can efficiently be
used to investigate various research problems. We plan to use our encoding of Mallinatha’s
commentary on the first sarga of the Ravanavadha to explore his reordering of the words of
the verse as evidence of the unmarked syntax of ordinary prose. To this end, Scharf wrote
a pair of XSLT transformations that extract each word of each verse in the order in which
Mallinatha comments on it and constructs prose renderings of each verse. One version of the
transformation preserves the numbering of the order of the words in the original verse and
information on whether we inferred or supplied the word; the other omits this information
providing a readable prose rendering of the words of each verse. We plan to subject the original
verse and Mallinatha’s prose to the sort of syntactic analysis conducted by Scharf et al. (2015).

At present the twenty-seven verses of the first sarga of Bhatti’s Ravanavadha does not comprise
a significant data-set. Tripathi’s project described in §5 on page 110 will extend the data-set by a
factor of ten. Moreover, Scharf and Tripathi have begun a two-year project entitled, “Digitization
and markup of the masterpieces of Sanskrit kavya and their most essential commentaries.” The
project will produce TEI editions of the base text and commentaries of five major and minor
poetic works. We hope to present some interesting results bearing on Sanskrit syntax in a couple
of years.

10 Conclusion

The digital medium provides methods to find information quickly, and contemporary scholars
expect to be able to locate the information they seek using these methods. Developments in
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digital humanities have made it possible to ease the process of making very specific information
embedded in texts available in the way that contemporary scholars expect. To make this infor-
mation available requires careful analysis of the structure and content of the concerned texts. We
have analyzed the structure and content of Sanskrit commentarial literature on poetry which
provides rich information in the form of references, explanation and derivation of specialized
vocabulary, explanation of metrical patterns, syntax, figures of speech, etc. as described above.
We have devised templates in accordance with the TEI guidelines to represent all of the relevant
information in poetic texts and their commentaries, have written XSLT transformations that
prepare dictionaries of and indices to this information, and have outlined procedures to build
a library of digital Sanskrit commentarial literature. The employment of these procedures and
construction of this library should prove to be invaluable to linguists, philologists, and other
humanities scholars.
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