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Contribution

Our contribution is the construction of a tool which can:

Enable philologists to enter data for any text (including vulgate data) and
various manuscripts versions.

Compare the different versions in a separate mode.
Edit the data while viewing the manuscript labels.

Constructs phylogenetic trees based on distance matrices which can be
constructed based on different approaches.

Demonstration of the historical evolution of a text in one-go.
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Introduction



Text as a historical document

Texts are primary sources of History-Physical + Intellectual- of any land.
Texts themselves have a history and evolve in the course of time.

Intellectual traditions get built around texts, ex: Text of Panini’s grammar and the
Paninian grammatical tradition that continues till date

Texts in the Indian tradition show stages of evolution, important in the
reconstruction of history of that tradition

Can digital technology help study/record the evolution of texts in Indian
tradition?



Textual History and Criticism

Written transmission is carried out through copies of the text, also known as
manuscripts. Historically, manuscripts were written or copied by one or more scribes.

Transmission of the text from one source to another generates variants which differ
significantly when compared to each other.

Previously, philologists used paper-based methods for various purposes viz. collation,
description of manuscripts, inter-relation of manuscripts, apparatus creation efc.

We can now have tools with us, that can facilitate the data entry, storage and display
of the aforementioned functions, all on the same interface, with a standard input
mechanism.



Motivation

When we study the texts in the Indian grammatical tradition, that too, the paninian one, traditional
commentators like Madhava and Bhattoji Dikshita etc., and modern scholars like Kielhorn (1887)
and Kulkarni (2012a) observe that the text of the Astadhyayi (AST) has evolved in the course of
time.

The text of the sutras that Patanjali had in front of him is not the same as we have it today. It
becomes important for scholars interested in the development of an intellectual tradition of

linguistic thought in India to study the evolution of Kasikavrtti (KV) through various sources like
commentaries and manuscripts.

In order to study this stage of evolution further, when we turn to the printed text of the KV as
available to us through more than ten editions, as of now, we notice that the printed editions do not
present a picture of a uniform text and rather suggest that this text of the KV that we have with us

today, must have evolved in a different manner historically. ,



Functional Units

The text of KV, as mentioned above, can be, generally, divided into its functional parts.

There are two basic divisions in the text of KV, one that of the sttra and other of the
KV. Within the KV, the text can further be divided according to its functional properties
based on the type of sltra it is commenting upon.

We present below the functional divisions in the KV on the samjna sutra.

samjina: this type of sitra introduces a technical term, and hence the KV on this sitra is
observed to contain the following functional parts:
1. Introduction of the words in the sttra and meaning of the sutra.

2. Examples.
3. Mention of other sitras in which this technical term appears.



Example

1.1.1. | Sutra JeTeRTeH] (2112119)

1.1.1.1 | Introduction & Meaning gefareres: Halcdd [afiaa ScdsATSDT uilell ATHT AT
QCGIERIGIERCEIEEIGIE]
ARHOHATY defy WETR 3fd @eatarriey
[EGIECGGIERRELIBEREN

1.1.1.2 | Examples 31T eTeT: | UfdenTsT: | 39T | NYHIT:| AT :| AT |

1.1.1.3 | Other Occurrences of the term | ef9eeMT:| AT gEf: WEATCY SATACT:||




Key Question

Can we build a comprehensive tool for visualizing the transmission and
history of any text using the associated text information?

A tool which can visualize the multiple versions of the same text which also allows
data entry for manuscript versions and thus, helping one compare these versions
with each other and aids one in adapting them to a graphical model viz. a
phylogenetic tree.

(i) Visualize the data from earlier texts.
(ii) Visualize the data from testimonia, and printed editions.
(iif) Visualize the data from commentaries, sub-commentaries and abridged versions.
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Tool Development



Technical Development

We develop the tool by using a simple server-side scripting language i.e., PHP
and use MySQL for database storage on the backend. We use the Apache web
server to host our tool.

Our tool allows a user to register themselves for using the tool via a simple
registration form. The registration needs to be validated by the tool administrator.

The user can then logon to the tool and use the functionalities described further in
our presentation and the paper.

The tool also uses Javascript, AJAX, CSS and HTML wherever necessary.
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Data Entry Mode

The tool allows one to add the text in the data entry mode. It displays the vulgate
text by default given the philologist has entered the vulgate text data earlier.

If not, the tool allows one to enter the data for a vulgate. In a rare case when the
vulgate data is absent, the tool allows one to prepare the various versions in this

mode.

These can be compared later and a phylogenetic tree can be produced based on
the entered text versions which can lead to the preparation of a possible
archetype.

This can help philologists prepare a critical edition of that text.
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Data Entry Mode - Screenshot

MANUSCRIPT

LABEL ID

SUTRA ID

EDIT THIS SUTRA

Text (Vulgate to be shown by default)
B QIR

FUNCTIONAL UNITS

TS RIS scribe 2ddAoRTY s e Add More




Historical Antecedents: Earlier Texts

The purpose of this is to provide the reader with the historical view of the text.
After clicking on the earlier texts button, the user is provided with an option to
choose between “Paninian” and “Non-Paninian” texts.

By choosing the option to view “Paninian” texts, the interface shows the earlier
texts in the Paninian tradition, in this context, the VVyakarana Mahabhashya
(VMbh).

When viewing “Non-Paninian” texts, the interface shows the earlier texts in the
Non-Paninian traditions namely Katantra, Chaandra, etc.
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Commentaries

Our tool allows one to enter the commentaries on the text based on the
philologists’ expertise.

e The text of the commentary is entered in correspondence with the functional
unit of the main text. As many functional units, so many boxes.

Apart from the functional unit module, the tool shows extra entry points for any
commentary instances which may exist for the text.

We allow one to enter different commentaries based on the text distribution
(sutras, proses, or verses).

The commentaries can be taken into account later when building phylogenetic
trees using direct and indirect evidences from them. 17



Direct Evidence from the Commentaries

Kulkarni and Kahrs (2019a) show that the textual evidence available in these two
commentaries - Nyasa (Ny) and Padamanjari (Pm), can be classified under two

broad categories:

e Direct Evidence
e Indirect Evidence

Kulkarni (2002c) mentions the effort on the part of its author to collect information
from the Ny and the Pm, which can act as an evidence to reconstruct the text of
the KV. Kulkarni and Kahrs (2019b) enlist the variants of the text of the KV as
found in the Pm through more than 300 quotations.
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Indirect Evidence from the Commentaries

Indirect commentaries are the commentaries on the direct commentaries.
Tantrapradipa (Tp) is a commentary on Ny. Therefore, it becomes and indirect
commentary on the KV.

While Direct evidence is clearly visible in the text of the Ny and Pm, indirect
evidence can be further classified under two categories:

e paroksha
e atiparoksha

From the given text, a portion can be highlighted based on whether it is direct or
indirect. Further classification of indirect commentaries is provided in our paper.
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Commentaries Entry - Screenshot

| FUNCTIONAL UNITS

& gaTd IR ot fefir <fift S sk Add More

Pus u=g | T | 7y | 7Y SIgH

AATHRIAYERT: | TR TRgS] SUTHGT:

COMMENTARIES




Testimonia

The text of the KV is quoted in the later texts grammatical as well as
non-grammatical.

Kulkarni(2002c) collected and arranged chronologically more than 1000 such
quotations as available from the later paninian grammatical tradition.

Kulkarni (2002b) studied one quotation of the KV as found in the Shabdkaustubha
and showed the interrelation of KV manuscripts and Shabdkaustubha.

Our tool displays all these quotations for the sttra under study.
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Printed Editions

When “Printed Editions” is clicked, the interface displays all the printed editions’
text of the sutra. This historical development in the printed editions is also
presented in the text visualizer.

It is hoped that the amount of variation available in the printed editions will serve
as a basis to understand the manuscript variants.

“Even since Kulkarni (2000) traced the manuscript sources of the edition of the KV
printed in 1876, the KV has been printed more than ten times.”
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View Mode

The view mode is an additional editable mode which allows the philologists to view
a particular portion of the text and edit it for any required changes.

This mode does not allow one to edit the commentaries as it was made keeping in
mind that a philologist might need to make small changes in the variant of a text
and should not have to go through the complete data entry mode.

This also saves the philologists’ time and bandwidth used for making smaller
changes in the text variant.
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View Mode - Screenshot

£ Data Entry Mode (@] Compare Mode | @ WiewMode | &% Phylogenetic Tree Mode & Logout

W Select from Manuscripts W Select from Labels W Select from Sutras

Manuscript_Text

gigveT) Q2
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NULL
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Compare Mode

In the compare mode, philologists can choose to compare two to three different
variants of the text.

The variant comparison can give a philologist a better idea in a case where a
standard critically edited edition is not present and a vulgate is also absent.

The philologist can compare multiple versions and come up with their critically
edited version of the text.
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Compare Mode - Screenshot

£ Data Entry Mode Compaze Mode| ® ViewMode 4l Phylogenetic Tree Mode & Logout

W Select Fiese Manuseript Setect Second Manusesps v
W Select First Label Select Second Label

W Select First Suwa Select Second. Sutra

First Manuscripe Second Manuzcript

&) Q1112 s {TTTa: AT G 2

Funtional Unit 1

iEsres: dwaH @

Funtional Unit 2

Funtional Unit 5

1L




Tree Construction Mode

In this mode, our tool utilizes our work from a different paper presented at this
forum.

The tool provides one with options to select the variants which need to be used to
create the tree along with a select all option.

The tool allows one to create distance matrices first which form the basis of tree
construction methodologies present in the tool which are shown on the interface.

Then, the philologist can go ahead create the tree using any of the methods
available with us (Neighbor-joining or UPGMA).
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Tree Construction Mode - Screenshot

Distance Matrix Construction

£ Data Entry Mode (4] Compare Mode @ View Mode |'gta Phylogenetic Tree Mode ! & Logout

A10, bh6, bh7, bht

CREATE DM (Using OSA) CREATE DM (Using Embeddings)

Distance Matrix

3717, 0.1477]
0.1365]

881, 0.1799
,0.1632




Phylogenetic Tree - Screenshot

Phylogenetic Tree Construction

YA



Discussion and Conclusion
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Observations

We do observe that there will be commentaries over commentaries of the text and
we need to further inculcate the option of addition of sub-commentaries within the
tool.

Please take note that in the current form, the tool can be used to successfully build
a text data along with its variants and to construct phylogenetics trees.

We shall add more methodologies of tree construction to the tool and the tool is
scalable in this regard.
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Conclusion

We present a comprehensive data entry mechanism which can help digitize
historically written texts.

This tool can be used to add multiple variants of the same manuscripts along with
the commentaries based on them.

The tool can be used by a philologist to compare the various versions of a
manuscript and construct phylogenetic trees based on two different methods.

The tool is scalable and we aim to add more functionalities to the tool later.
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Future Work

We aim to add more methods for tree construction within the tool including the feature
which can take into account the presence of a time frame for the variant.

We also wish to add a feature where sub-commentaries can also be added to the tool.

We would also like to add a different text apart from KV which can test the generality of
our tool and help us create more modules which may be needed in the expansion of
this tool.

We also aim to inculcate various factors like commentaries, testimonia and earlier texts
to build a more accurate phylogenetic tree for a given text.

We also aim to create a faster method for tree generation (current distance matrix
calculation takes a little more time than we envision for a web based service). 33



Tool Demonstration

http://www.cfilt.iitb.ac.in/that


http://www.cfilt.iitb.ac.in/that
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Thanks

Questions?
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