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 Options for Web Search in Indic and Vedic Literature
 Overview of Needs, tools and options

 Releasing apps for Vedic and Indic Content
 www.parankusa.org
 A web site for structured content storage, search and 

browse of Indic and Vedic content

 Vedic Editor
 An free application for creating and editing Vedic 

content



 Indic and Vedic literature is being made available in various 
forms over the Web

 Indic and Vedic content is 
 Very rich in potential 
 Calls for deeper analysis

 Hosted content mostly replicates the paper form 
 Most sites simply offer documents for download
 No effective interface to search for targeted information
 No metadata-based navigation to specific portions of text

 Generic search engines are inadequate for analysis
 Here we consider options for search and analysis and 

compare the options based on various factors



 Textually represented
 Characters are Unicode based
 Use the Unicode Indic Subset
 Content is error-free and clearly separates metadata
 If Vedic, content allows Vedic accents
 Stored in files on relational databases
 Accessible over the web



Options
 Direct Indic Entry
 English Transliterated Indic
 Simple English
 Canonicalized
 Master Data based
 Structured search

Evaluation Criteria
 Ease of Use
 Flexibility
 Pre-processing
 Accuracy
 Server-side Effort
 Advanced Use Cases



 Enter text directly in a text box in Indic form 
 Use h/w s/w or virtual keyboards and mapping schemes

 Ease of Use
 Requires installation and learning curve

 Flexibility
 Issues with spelling

 Pre-processing
 Indic to Indic cross transliteration

 Accuracy
 Gain or loss in Indic-Indic conversion

 Server-side Effort
 Simple web application and text files

 Advanced Use Cases
 Difficult to support



 English entry entered and transliterated to Indic form 
 Transliterated form used for search

 Ease of Use
 Familiar keyboard but need to learn extensions, retype and correct

 Flexibility
 Issues with spelling as well as with transliteration

 Pre-processing
 English-Indic plus Indic-Indic transliteration

 Accuracy
 Mismatches due to gain or loss in English-Indic plus Indic-Indic

 Server-side Effort
 Simple web application and text files

 Advanced Use Cases
 Difficult to support



 English entry entered with no extensions
 Mapped to multiple forms prior to search

 Ease of Use
 Simple and easy. Popular style on web.

 Flexibility
 Allow variations that can result in a wider match

 Pre-processing
 Transliterate, to multiple forms allow for spelling idiosyncrasies

 Accuracy
 Mismatches due to wide variations, limitations of English and 

transliteration errors
 Server-side Effort

 Handling variations, limitations, sorting and ranking output
 Advanced Use Cases

 Difficult to support



 User can choose Indic/English/Transliterated variants
 All input kinds are converted to a common form
 Stored data is also canonicalized
 Match canonicalized input against canonicalized data

 Ease of Use
 As easy as any of the earlier mechanisms

 Flexibility
 Canonicalization allows reduction of variations

 Pre-processing
 Transliterate, canonicalize, match

 Accuracy
 More accurate than basic English and more tolerant than direct Indic

 Server-side Effort
 Back-end programs to canonicalize stored data 

 Advanced Use Cases
 Difficult to support



 Pre-analyze, categorize and create master data to navigate content. 
 Load master data in search page and allow navigation through master data

 Easy to use:
 Allows the user to anticipate results

 Flexibility
 Limited to what the master data can provide

 Pre-processing
 None

 Accuracy
 High as it is driven by pre-generated data

 Server-side Effort
 Significant effort in creating master data correctly from content.
 Web application and database design and implementation

 Advanced Use Cases
 Limited





 Vedic or Indic literary work is presented to the user as a fully 
functional web application with a tailor-made web interface

 The creational effort first starts by significantly editing, 
processing and structuring data

 Elemental composition, linking and referencing
 Proofing, sanitization, review
 Database tables designed for the content
 Web application specially designed to show the content
 Free-text search, input/output transliteration, virtual keyboards



 Easy to use:
 Allows the user anticipate results

 Flexibility
 Limited to what the master data can provide

 Pre-processing
 None for master driven navigation. Required for free-text

 Accuracy
 Highest as it is driven highly categorized master data

 Server-side Effort
 Significant effort in creating master data correctly from content, 

categorizing, linking and cross referencing
 Much more effort for database design and data import
 Design, implementation and testing of web application requires 

skilled development team
 Advanced Use Cases

 Many



Advanced 
use-cases

Creation 
Effort

AccuracyPre-
processing

FlexibilityEase of 
Use

Mechanism

NoLowHighLowMediumLowIndic Input Text

NoLowMediumLowMediumHighEnglish 
Transliterated

NoLowLowHighHighHighBasic English Input

NoMediumHighDependsHighHighCanonicalized

FewHighVery HighVery LowMediumVery HighMaster Data Based

ManyHighestHighestVariableHighestHighestFully Structured



 Need to move past view and download usage patterns to 
seriously exploit the potential inherent in Vedic and Indic 
content

 Number of choices of simple and complex search 
mechanisms exist

 Choice of mechanism results in tradeoffs that are 
important to understand to make the right choice

 No single mechanism offers the best characteristics when 
analyzed from all perspectives

 Content categorization, data design, processing and 
presentation mechanisms need due consideration to 
support serious analytical needs



 Dedicated to Late Salakshana Ghanapathi, MahaVidvan, Bhooloka-
NityaSuri, U.Ve. Sri Parankushacharya Swami
 An illustrious scholar 
 An authority on Krishna Yajurveda, Divya Prabandhams, Dharma shastras, 

Pourohitya, Agama, Vedanta etc. 
 A versatile teacher with a vast number of students, admirers and disciples

 A brainchild of Veda Varidhi, Veda Vijnana Siromani, Vaidika Bhushanam, 
Vacaspati , Samskrita Mitram, Shastra Ratnakara, Veda Vidya, Datta Peeta
Asthana Vidvan, Ahobila Mutt Asthana Vidvan Ramanujacharya Swami



 Hosting web applications for Veda-s, Divya
Prabandhams, Stotra, Sampradaya granthas etc

 Hosting publications of rare, important books, 
manuscripts etc. on Vedic studies 
 Hosting research output on these works in various 

languages 

 Hosting articles of high scholastic value and research 
in Sanskrit, Tamil, Kannada, English, Prakrit etc

 Hosting audio-video recordings of Kalakshepas, 
Upanyasa, utsavas etc



 Our vision is to structure, query, interlink and render 
Vedic and Indic content in powerful ways for scholarly 
purposes as well as to serve the needs for the casual 
reader

 In future we also want to create training content 
suitable for Vedic education (teaching and learning) 
which could be leveraged by traditional Vedic schools



 We host content as intelligent, ‘active’ web applications instead 
of passive documents

 Key Differentiators in parankusa.org
 Granularly Browse-able content

 You can navigate using granular metadata
 Searchable content

 You can type indic/vedic characters and search
 Structured Content

 Content is an RDBMS which has undergone schema design
 Inter-linked content

 Contents are related to each other instead of being islands
 Extensible design

 Schema/data in RDBMS can be enhanced
 Programs for search and browse can be extended
 Content display can be enhanced by programming



 Web applications built in .NET 
(ASP.NET Web Forms)

 Web applications query SQL 
Server through standard SQL 
for retrieving search/browse 
results

 Large size content in image, 
audio, video files stored in a 
separate Linux server

 Apps developed in Visual 
Studio 2010 and uploaded via 
FTP

 Host Browse and Search 
applications



Content Creation

Content Import

Schema Design

Web App 
Development

Data and App 
Deployment

Refinement



 Selecting Authentic Texts
 Digitization

 By Data Entry (operators)

 Proof-Reading
 Creating links

 Sequence numbering
 References
 Pictures, scanned images



 By Conversion from legacy formats
 ACI/PCI

 Text format conversion tool

 By Importing from existing typed/copied content 
 Text files

 Text File data import tool

 By Importing entire databases
 MS Access

 Database Conversion Tool

 Tools still need to be perfected
 Outputs currently need some further automated 

processing through custom scripts



 Tool for importing from legacy text formats
 Imports from ISCII, Unicode, TITUS
 Output ISCII, Unicode
 Can transliterate output to desired Indic language
 Operates in interactive/batch mode



 Tool for converting Access database with ISCII content
 SQL Server Integration Services used to import data 

from Access to SQL Server
 Conversion tool converts imported columns in with 

ISCII content to Unicode columns in SQL Server
 Tool transliterates to desired output language



 Text File Import Tool is used to 
 Read data from text files with numbered lines

 Sequence No, Newline, Text
 Sequence No, Text
 Text, Sequence No

 Auto create a table in an RDBMS
 Insert rows into the table
 Validate file, report errors in import



 Imported content in RDBMS is re-
designed and corrected for structure
 Data Type corrections 

 (eg: Sequence No format)
 Master Data Linking 

 (eg: chapters, sections)
 Relationships 

 (eg: links b/w master data and content)
 Cross References 

 (eg: links b/w tables of different books)



 Basic UI Design
 Navigation elements/controls
 Content Controls
 Links and Paging controls

 Application development
 Web Layer – Rendering Logic

 Population of navigation controls and data
 Data Access Layer – Queries, Paging, Traversal

 Accessing RDBMS
 Utilities – Conversion, transliteration etc

 Eg: Language conversion in display
 Content specific formatting/rendeing

 Eg: Links with query parameters



 Support tools/utilizes are created for special needs of 
Vedic/Indic content on the web
 Data Entry on the Web

 We offer a Java script based Indic/Vedic Web Keyboard
 Rendering options

 Render in Nandinagari/devanagari
 Structured browsing, linked browsing

 See demonstration
 Transliteration

 Support tools are created for the above



 Data Export Tool
 Exports local RDBMS content to delimited file

 Upload
 Web application pages and binaries are uploaded to web site 

via FTP
 Schema Creation

 SQL Scripts used to create schema in production site
 Data Import Tool

 Imports data from uploaded delimited text files to RDBMS on 
web site

 Depending on the hosting provider, this process could be 
simpler or more complex



 Testing released content 
 Could indicate issues with content/structure

 These are corrected on a case-by-case basis

 Content enrichment
 More attributes/data could be added to the content

 These are locally corrected and incrementally updated
 Eg: Link to Commentaries

 Application enrichment
 Some features could be requested by viewers

 Web apps are enhanced for this (e.g: a different browse type)

 Export formats
 Some people may prefer reading in PDF rather than web

 Tool to export from RDBMS to PDF





 Browse at different granularities 
 Kanda, Prashna, Anuvaka, Panchati

 Browse at different scopes 
 Samhita, Bramhana, Aranyanka, Ekagni, Kataka

 Contrast with conventional ways
 No need to download the full text
 Not image based - You can copy paste to a text editor



 In contrast to PDF/text files, results are rendered with extensible 
attribute information
 We keep adding more attributes to results at the RDBMS (without 

regenerating the output) as we extend the metadata tree 
 E.g: we added Saraswata to Arsheya mapping last year allowing the 

output to show the correspondence



 Contents don’t live in isolated islands
 At the RDBMS, tables cross-reference each other

 One literary content is linked to other related works at a 
granular section level 

 Applications pull the data along with the cross-
references

 Permits navigation from a section of one work to a 
section of another
 Main Work to Commentary (Samhita Anuvaka->Bhatta Bhaskara Bhashya)
 Main Work to alternate commentary (Samhita Anuvaka->Sayana Bhashya)
 Main work to Supporting work (Samhita->Ashtadhyayi)
 Supporting Work to its elaboration (Ashtadhyayi->Kasika)
 Commentary text to main work (reverse) (Bhashya->Samhita)





 Web Keyboard for entry
 No installation needed
 Use keyboard or mouse
 Indic Languages
 Vedic accents and Grantha script



Indic Languages: Kannada

Vedic Accents



 Search Results
 Result of matching at RDBMS with Indic Collation
 Results rendered with attributes as in browse
 Can link in future to further references



 Output can optionally be rendered in alternate character rendering 
schemes



 Nalayiram content can be browsed independently by various attributes
 Pasuram, Prabandam, Azhvar, Ayiram, Divya Desam
 We plan to link this output to commentaries etc in the future



 Nalayiram content can be searched
 Tamil entry through web keyboard
 Scoped search
 Output with related attributes



 We have enabled cross language transliteration and 
cross language search for certain content



 We have linked certain content 
to other multi-lingual content, 
pictures etc
 E.g: Sahasranama shloka linked 

to an English commentary and 
a picture



 Articles
 Research/Scholastic work

 Audio/Video
 Recordings of discourses

 Generated Content
 EG: Krama generated by batch program

 In-progress Research
 Projects in the works





 Types of Digital Vedic Content being authored
 Base text  of the four Vedas 
 Vedanga works
 Commentaries on the Vedas (Bhashya)
 Classical works (Smritis, Sutras, Itihashas, Puranas, Kavyas, 

Stotras etc) 
 Modern works

 Issues with current content
 Non-uniform in representation 
 Non-searchable formats
 Without the full support of the Vedic accents
 Isolated content



Basic Editing Features
Unicode based character storage
 Support for Vedic Svaras and Grantha
Virtual and physical keyboard
Transliteration
External Content Linking
 Structured Text
 Import and Export
Cost



 Generic DTP Software
 MS Office, Open Office etc.
 Issues:

 Stops at Indic support
 Indic Focused Software

 ITRANS, Baraha
 Issues

 Basic svaras only, No structured content, Cant import from PCI
 Leap

 Advanced support for Vedic
 Issues

 Proprietary to CDAC, Not Free
 Not enhanced anymore, does not support newer operating systems
 Rendering in Grantha and other formats not supported
 Does not save in Unicode



 Developed in .NET
 Uses TSV files for paginated editing
 Indic languages, Nukta chars, Vedic svaras, Grantha



 Basic Editing Features
 Unicode based character storage
 Support for Vedic Svaras and Grantha
 Virtual and physical keyboard
 Transliteration
 External Content Linking
 Structured Text
 Import and Export
 It is free



 Demonstration


