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Introduction, Scope of the Research, Problem Statement and

Methodology

Smrtis have played an important role in the development of Indian history. Our
culture is preserved in the smytis. Both sruti and smyti have been acknowledged as the
sources of cultural and moral development of humans. For insight on duties,
responsibilities and the knowledge of ethics, the magnanimous knowledge of sruti and
smytis is instrumental because the basis prescribed by Sruti and Smyti is Dharma.
According to Manusmyiti (MS), the ethics as stated in the Vedas and Smrtis are declared
to be the supreme dharma. Vedas, Smrtis, conduct and satisfaction of self, four are
reckoned as the true characteristics of Dharma. MS proclaims that Vedas, sruti and
Dharmasastras (DS) should all be cumulatively known as smrti literature, they are not
worthy of any sort of adverse argument as dharma has originated from them. The goal
of all the smrtis is the development of cultural, moral, religious, practical and social
life. MS is the science of the general laws of self and society, the process of human
thought and cognition. MS, the great epic of India ascribed to Manu, can assertively be
given the honour of being the sociological encyclopedia of ancient Bharat. The MS
tradition has been passed down to us in a classical canon of about 2700 Sanskrit verses
divided into 12 chapters. It is an evolutionary text of Indian knowledge tradition and
has remained colossally influential in determining the structure and the function of
Indian society. The work holds a significant place in the cultural, sociological and
political history of India. MS is neither historical in the modern sense of the term, nor
a chronicle and neither a sociological gazette. But it stands in incomparable isolation,
defying all definitions of the aforesaid terminologies. It is a veritable encyclopedia
comprising heterogeneous particulars from all branches of knowledge. Several
branches of knowledge including philosophy, sociology, politics, law, ethics, statecraft,
warfare and ethnology are all embodied in its structure. It is the text that is most sought
to enrich cultural, social and any type of knowledge possibly existent in Indian
civilization.

The radical evolution of information technology germinates genuine postulates

to infuse and reveal valuable knowledge from MS. The knowledge storehouse of MS



is primarily contrived only through traditional paper-book methods. The amount of
reading material available for Sanskrit texts, contemporaneously, is in manual or
handwritten formats such as manuscripts etc., while we are living in the age of
Information Technology. The amazing growth of information that is being generated,
shared and stored today is all digital, electronically dependent and via online mediums.
The significant texts of Sanskrit such as MS, lack digitalization and lose the front of
automatic searching, and accurate and instant information retrieval. The textual data in
natural language form is increasing exorbitantly, but a human’s ability to understand
and process this information remains constant. A human editor can only recognize these
terms or concepts by carefully following all the written or other printed textual data
sources. But, this is inadequate for the volume and complexity of the information
involved in MS. Thus, the need for automated extraction of useful knowledge from
huge amounts of textual data to retrieve accurate information from MS is apparent.

It makes available information an important issue to organize and analyze. The
most viable method to derive relevant information today is by using digital consortiums
and one such colloquial technique is text mining. It is the most prevalent medium of
information access and retrieval. Text Mining is an automated technique that aims to
discover high-level information in a huge amount of textual data and present it to the
potential user. However, users always ask for further intelligent methods of text
analysis such as an automated machine that can understand textual information and
extract the meaning out of texts. A user desires to get a lot more information than just
a few words, that too with a minimum time and minuscule effort. S/he may want to
query an idea. It searches the pre-created digital databases of MS and retrieves relevant
information from the user. This procedure would provide a new efficient mechanism
for navigation through texts. By this mechanism, word, phrasal or concept searching
within MS can be carried out automatically. Moreover, with the help of a cluster and
classified documents, exact information based on the user’s query can be mined, and
appropriate and accurate knowledge based on the meanings and explanations required
can be expeditiously retrieved. Achieving this functionality could have great practical
application for our daily text processing activities. While on the one hand, the text is
eminent, on the other, it is quite huge that it becomes practically impossible for anyone

to search for a specific keyword or a required concept in it. The indices thus prepared



will constitute a separate text in itself due to the size of the MS and will be of
tremendous use to the researchers and scholars.

The scope of the present research is to develop a relational database system for
the storage and interactive indexing of the MS. As per my exhaustive survey which is
presented in chapter two of this dissertation, there is no online indexing system for the
texts of Indian heritage as revered as MS, which comprehensively allows for automatic
search along with its translation, and transliteration and exegesis either statically or
dynamically. The core objective of the present research is to develop a web-based
system for instant information retrieval from MS text. The proposed model can be
perused by all theological enthusiasts, linguists, historians and researchers willing to
garner accurate information and references in MS. It will act as an e-tool in the field of
Sanskrit education and aid a step forward in the digital connotations of Sanskrit.

In the forthcoming years, the other major texts of DS can also be digitized and
a search engine-based system for the DS tradition can be developed. This system will
make an insinuating impact on the accessibility of Sanskrit studies and DS texts on the
global platform in the field of arts, culture, science and technology. It will prove to be
very useful for teachers, scholars and especially for researchers in the field of Sanskrit
and e-learning, as at present, there are no efficient online tools developed to access
Indian knowledge tradition.

Brief Organisation of the Dissertation

The present research project is a perfect alliance of tradition and modern,
theoretical and practical. It is broadly bifurcated into major sections; one is the
theoretical description and another section deals with the applied research aspects. The
present thesis is divided into five chapters. It begins with the introduction incorporated
within the contents and preface. The rearmost segment includes the conclusion,
upcoming possibilities, prospects and future direction of the research, Appendixes, list
of paper publications and certificates of presentation during the period of M.Phil
enrollment.

The first chapter of this dissertation titled “Introduction to Dharmasastric
Literature and Manusmyiti” presents in-depth deliberation on Dharmasastric Literature,

an overview of Smyti Tradition and a detailed description of Manusmyiti. This chapter,



broadly dissected into two parts, begins with the introduction of dharma and its
proposition in ancient Bharatiya culture and traditions. Propagation of dharma in
various religions is also highlighted within the chapter. It enlightens the scholars on the
nuances of the Dharmasastric origination and its sources. It discusses the evolution and
chronology of Dharmasastras. The number of smritis, key texts of Dharmasastras
namely Gautama, Baudhayana, Apastamba, Vasistha, Yajiiavalkya, Narada and a brief
general introduction of each is also mentioned. The second part of this chapter is an
Introduction to Manusmrti. This segment examines the period and moves on to discuss
the structure and chapter-wise conformation of Manusmyti. It is followed by the
available translations and commentaries on Manusmyti. Major subject themes such as
traditional topics namely varpa, Apaddharma, Asrama, purusartha, Samskaras
(sacraments), Vivaha (marriage) etc. and contemporary themes of Manusmyti such as
Environment, Natural Resource Protection, medical and clinical sciences, mathematical
sciences etc. are also deliberated. This dissertation was written to adduce a scientific
perspective on the traditional scenario.

Likewise, the second chapter titled “Brief Introduction of Indexing and Online
Indexing, Concept Mining and Survey of Related Researches” is also segmented into
two parts. The initial section furnishes a brief introduction to Indexing, Online Indexing
and Concept Mining. This chapter begins with the introduction and history of Indexing
in ancient Sanskrit Literary Tradition. Similarly, the history of Indexing in western
literary tradition is also briefly introduced in this chapter. Based on the introductory
deliberation on general indexes, types and classifications of indexes are also well
presented. This chapter opens the avenues of the practical aspect of this dissertation
with an extensive discussion on Online Indexing and Concept Mining. It discusses the
significance, types and features of online indices. It propounds a schematic comparison
between manual and online indexing. It further presents an expansive survey of related
traditional subjects, contemporary themes of Dharmasastras, as mentioned above and
a critical review of literature in the areas of Sanskrit computational linguistics namely;
text mining, text clustering, text categorization, text retrieval, natural language
understanding focussing on thematic field and knowledge representation. It discusses
the recent developments in computational linguistics and the importance of lexical

resources. It also illustrates lexicographic and searches engine methods and techniques.



The third chapter is titled “Data Collection, Digital Databases and Research
Methodology for Concept Mining and Online Indexing”. This chapter discusses all the
indispensable prerequisites for developing any web-based digital system. It
incorporates information regarding the data, primary and secondary texts used for and
data collection and construction of digital databases. This chapter deliberates on the
various search strategies and research methodology adopted for online indexing and
concept mining.

The fourth chapter entitled “Computational Platform for Online Indexing
System for Manusmriti” elicits a detailed description of the development of the
computational platform, various front-end techniques such as HTML-CSS-Java script,
creation of backend server operations, python programming language and methodology
applied for developing the web-based system.

The last chapter titled “Introduction to Online Indexing and Concept Mining
System for Manusmyiti” talks about the implementation aspects of the front end, Java
objects, lexical resources and how they work. It majorly outlines the proposed indexing-
based model and its main components such as transliteration module, preprocessor,
information and output generator, script validator, in particular the concept-based
analyzer and concept extractor in enhancing the quality of the text clustering,
categorization, and retrieval. This chapter dispenses compelling features of this online
indexing system.

In the concluding part of the dissertation, results from the practical application
of the system and future prospectives have been summarized. The appendices contain
the sample data of the MS used to develop the indexing and mining module for MS. In
the future, it is planned to digitize the other major texts of DS and develop a search
engine-based system for the DS tradition. This system will make an insinuating impact
on the accessibility of Sanskrit studies on the global platform in the field of arts, culture,
science and technology. It will prove to be very useful for teachers, scholars and
especially for researchers in the field of Sanskrit and e-learning, as at present, there are

no efficient online tools developed to access Indian knowledge tradition.



Research Methodology adopted for Online Indexing and Concept
Mining for MS

Web Search engine techniques are applied to produce the result (Patil, Pawar
and Patil 2013). The system does not use any sort of pre-developed index to search the
query in MS text. It searches instantly when a query from the user interface is received
and generates the result corresponding to the query for display (Bhatia, et al. 2011).
System search and ranked the result in four ways. It includes Search by whole Word,
Search by Starts with Input Word, Search by Ends with Input Word and Search Input
Word anywhere in the Word.

There are many methods used for concept mining. Text Clustering (Cutting,
Karger, Pedersen, & Tukey, 2017; G & Lekha, 2014) methods are used to extract
information from unstructured data. In the case of this research, the concept tagging is
done manually for each verse of MS. Based on tagging technique, the system produces
an accurate result. We present the algorithms for the tag-based text clustering method
(Zamir and Etzioni 1998). The tag is created manually in MS verses to denote the

particular concepts. The detailed methodology can be seen in chapter three.



Chapter One

Introduction to Dharmasastric Literature and Manusmriti

Dharmasastra (DS) is a genre of Sanskrit compendium exclusively privé to
dharma and an idiosyncratic writing style of Sanskrit texts depicting the Indian
knowledge tradition of society management. These texts are numerous. DS’s are
ideated, envisaged and composed by scholars based on Dharmasiitra texts, those of
which egressed from the Kalpa literature. Kalpa is one of the six components of
Vedanga studies which was instituted to enhance the understanding of the Vedas.
Dharmasastra is composed of the conjoining of two words “dharma” and “sastra”.
The word dharma originated from the “dhr” verb root in the Sanskrit, which means to
uphold, support or sustain or nourish. Shdastra roots from the “sas anusistau” with the
“strana” suffix. It means “which has been instructed and rescripted”. Sastras is the
scripture that preaches humanity, initiation into any action or withdrawal from a
particular action! (Gautam, 2014). In Sanskrit literature, dharma is considered the
major goal of life and substantial behaviours that are conceived as per Rta, which means
the regular or daily occurrence, are the rules that reform human behaviour, life and the
proper functioning of the universe. It encompasses duties and responsibilities, rights,
laws, conduct, moral excellence and an appropriate way of living. Vajasaneya samhita
is indicative of the rule of conduct and represents dharma as a right way of living
(Dubey, 2012). Chambers Dictionary of Etymology (Barnhart, 1998) states that the
word “dharma” is related to the Latin word “firmus” which means stable. The word
“dharman” shaped up in the Vedic literature and it is used either as an adjective or a
noun and is estimated to have been used around fifty-six (Kane, 1930; =mr, 1963) to
sixty-three times in rgveda (Brereton, 2004). In Prakrit and Pali languages, it is
pronounced as dhamma. In some contemporary Indian languages and dialects, it
alternatively occurs as “dharma” (Kane, 1930). Many scholars, researchers, translators,
and linguists have mistranslated dharma into English as “Religion”. It is not an easy

task to translate the Sanskrit conceptual terminologies into any European and British
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acknowledged languages. Therefore, especially western scholars failed to render
accurate meaning to represent the same concept for any term in English, German or any
other language. It is gruesome to furnish a single concise definition for the word dharma
in other languages, as the word integrates and represents the specific process in the
Indian knowledge system. In most cases, the meaning of dharman is religious
ordinances?, traditional or cultural rites, fixed laws or principles® or rules of conduct
(=mr, 1963; Kane, 1930). In rgveda, it denotes the meaning of the sustainer and
maintainer. Atharvaveda indicates dharma to be virtuous rituals. In ancient Indian
knowledge tradition, dharma is one of the four components of the purusartha.
Purusartha connotates the supreme objective of human pursuit and refers to the proper
goals or aims of human life. The four purusarthas are dharma (righteousness, duties,
laws, conduct, virtues, moral values), artha (prosperity, financial security, wealth,
economic values), kama (physical and sensory pleasure, emotions of love,
psychological values) and moksa (liberation, spiritual values, self-actualization).

The term dharma is also conceived as the cardinal concept in Buddhism. The
sermons and teachings as expressed by the Buddha, pointing toward the true nature of
the universe, are known as the dharma. It is the term used for phenomena and also
signifies cosmic law and order. In Buddhist philosophy, dhamma is considered as the
means to escape agony. Practicing the habits of ethical conduct, thought, meditation
and following the Eightfold Path consisting of right understanding, right intention, right
speech, right action, right livelihood, right effort, right mindfulness and right
concentration is the noble Buddhist philosophy (Laumakis, 2008).

Dharma in Jainism refers to the teachings of Jain philosopher called as
“Tirthankaras” and the body of doctrine pertaining to the depuration and moral
purgation of human beings. In Sikhism, dharma means the path of righteousness,
proper religious practice and one’s own moral duties towards God (Rinehart, 2014).
For the simpletons, the term dharma is inferred as worship only. Whereas, in the ancient
Indian tradition, the meaning of the word dharma is very extensive. According to

Swami Vivekananda, dharma is the development of the divinity inherent in man.

2 qorHT AT | SRIGE 3.9\9. ¢, HAAT gHIOT | Fvag 3.3.1

3 gy TH=TaoTT A feraT aar Tere e 91T | FI9g 5.63.7 | Sfu<it awa o\t FATaT |47
TETEATRTET o9 | 74T 7.89.5



Dharma is a natural element of life and an intent to attain perfection in the self. It’s a
wish to have eternal life and a desire to gain knowledge and pleasure (Mishra J., 2012).
Primarily there are two distinctions of the term dharma, lokadharma (generic) and
sastradharma (prescriptions mentioned in the ancient scriptures). Lokadharma
represents the idea of worshipping an unknown, invisible and obscure potential
controller with sorrow or hope, to attain salvation or any other desired outcome. On the
other hand, sastradharma is a practical approach based on asrama philosophy which
elucidates the attainment of salvation through social administration and living a socially
disciplined life. Majorly the national- regulatory, socio-regulatory, family-regulatory,
body-sensory-psycho regulatory systems are the various categories that fall under the
sastradharma framework (Kaundinnyayana, 2014). The term dharma is used in many
diverse facets and to satisfy various disparate prospectives; atharvaveda deliberates
dharma as qualities acquired by executing religious rituals®. Similarly, Aitareya
brahmana propounds dharma as a religious duty® (Horsch, 2004). Chandogyopanisad
emphasizes that dharma has three branches; the first one is constituted by yajna; study
and charity, the second one is constituted by the activities of austerities and the third is
the brahmacari (celibate) dwelling in the place of his teacher®. Therefore, dharma in
Chandogyopanisad symbolizes yajfia, study, charity, austerity and ideals (Jha G. ,
1942). Taittiriyopanisad describes dharma in the simplest version and portrays it in the
form of teachings which makes it easier for the children to grasp the concept of right
and wrongdoings’ (Kane, 1930). Puranas are dharma dominant texts, in them,
devotion, philosophy, Sankirtan, idol worship, the importance of pilgrimages etc. are
deliberated. Brahmavaivarta Purana, Padma Purana, Vamana Purana etc. all the
Puranas reckon Vedas to be the genesis of dharma (Goyndka , 2016). According to the
Puranas, dnarma surpasses all four purusarthas. Puranas deliberate that one should

religiously practice his dnarma®. Observance of one’s dharma is assumed to be the most
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optimum, for those who practice deeds against varnasrama dharma go to the inferno.
Vayu (Sharma S. K., 2020; Singh S. J., 2020) and Brahmanda Purana (Shastri J. L.,
2017) determine dharma as something which holds, protects life and avoids
degradation®. According to the Bhavisya Purana (Khandelwal, 2017; Vedyasa, 2015),
whatever immovable and movable exists in the entire world, it is only dharma that
upholds it. Dharma is a power devoid of beginning and end. It is an eternal and infinite
power®®, In the Mahdkavyas such as Ramayana and Mahdabharata etc., there are various
instances where references related to dharma are found. In due course of time, these
epics were counted under smyti literature. Mahabharata is proclaimed as DS in the
adiparva. One of the celebutantes of Mahabharata, Vidura, has proclaimed the dharma
to consist of eight characteristics namely; ijya (yajiia-yaga, worship, adoration of
demigods etc.), adhyayana or devotion to studies, dana known as charity or giving
alms, tapa or austerity, satya means to always follow the path of truthfulness, daya or
mercy, ksama is forgiveness and alobha means to have strict control of desires, such a
person is free from any sort of greed and guilt (Sukthankar, 2019). Thirty characteristics
of Sanatana dharma have been described in the seventh skandha of Srimadbhagavata
and they are of great importance®! (Tilak, 2020; Gurumaa, 2016). Ramayana secures
an imperial position in vaidika dharma. Due to the superlative and comprehensive
ideals present in the Ramayana (Debroy, 2017; Egenes & Reddy, 2016), it is also
considered the basis of dharma. Ramayana opines that dharma and conduct are
intimately related and mutually dependent on each other. More emphasis has been given
to non-violence, truth, self-restraint, tolerance, mercy and charity.

The smyti tradition represents dharma as a symbol of varnasrama dharma. The
smytis are valid prescriptions concerned with imparting instructions related to varna
and asrama. Manusmyti (MS) (Mishra J., Paraskaragrhyastitram, 2018) expounds

dharma to be five-fold; varna dharma, asrama dharma, varnasrama dharma,
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naimittika dharma and gupa dharma. Mahabhdarata'? (Ganguly, 2021; Sukthankar,
2019) has stated unilateral*® (Ganguly, 2021) characteristics of dharma (Kovacs, 2012).
There are some other prominent definitions of dharma that are found in the later period
of Sanskrit literature. Vaisesikasutra states that dharma leads to the attainment of
happiness, selflessness and eternal bliss'* (Muni, 1961). According to the philosopher
Jaimini, dharma is the sense of motivation® (Sampurnanada, 1855), whereas according
to the philosopher Laugakshibhaskar, the purposeful means or a desirable goal as
enunciated in the Vedas is called Dharma'® (Mishra K. , 2018).

1. Evolution of Dharmasastras:

The concept of the dharma is well known and widely discussed in Indian culture
and public behavior (lokavyavahara). From time to time, the influence of dharma is
strongly embedded in our society and is visible in Indian literature, philosophy, politics,
economics and cultural development. The inclusion of elements like rta, satya, ahimsa
etc. in the Indian social and political framework proves that the Vedic, philosophical,
theological and religious aspect of Indian culture is constantly flourishing. Swami
Vivekananda (Ramakrishnan, 2016) says that Bharata is not only an ancient country
but a holy land. Geographically, India is divided (Tiwari & Sharma, 2002) based on
urban, rural and tribal areas (the said demarcations are done based on the geopolitical
guidelines) whereas sociologically Bharat is stratified based on varna and asrama
system, different religions, language diversity etc. Vedas are considered the world’s
ancient text and the most credible source of dharmasastras (DS). The Vedas not only
provided mediated skills to mankind but also laid down suitable goals and objectives
for human life. DS is considered to be originated from the Vedas. Vaidika vanmaya
holds an important place in the perspective of the genius experiences of Indian sages.

The four Vedas namely; rgveda, Yajurveda, Samaveda and Atharvaveda, are

considered the root of our ancient Indian religious and cultural prescriptions. In the
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Indian knowledge system, the 4 Vedas are distinguished texts, they are honored and
every single word mentioned in each of the Vedas is considered sacred. They are
considered amongst the oldest religious works in the world. They are commonly
referred to as ‘scriptures’, as they contain divine prescriptions and adorations for
various deities. Unlike the scriptures of other religions, the Vedas are believed to have
always existed and were apprehended by sages. The Vedas existed in oral form and
were passed down from enlightened sages to celibate students for generations. They
were carefully preserved orally as teachers would have their students memorize them
forward and backward with emphasis on exact pronunciation to keep what was
originally heard intact. Between 5000-500 BCE, now known as the vaidika Period, the
writing of Vedic knowledge began. Any kind of changes, moderations or modifications
in the Vedas is strictly not acceptable. To preserve the form, structure, significance,
interpretation and meanings of the Vedas, the vedarga literature was created. Vedangas
are six auxiliary disciplines developed in connection with the study of the Vedas
(Morgan, 1953). This subsidiary Vedic literature was developed in the period of
upanisad. The very first mention of the vedangas and their accurate sequence was found
in the Mundakopanisada.t” Under the apara vidya, the six auxiliary disciplines namely;
siksa, kalpa, vyakarana, nirukta, chanda and jyotisa® have been discussed.

1. siksa: This auxiliary discipline is focused on phonetics, phonology and
pronunciation of the Sanskrit alphabets, accent, quantity, stress, melody and rules
of euphonic combination of words during a vaidika recitation.

2. Chandas: This auxiliary discipline is focusses on the poetic meters and prosody,
which means the rhythmic structure of a vaidika verse.

3. Vyakarana: This auxiliary discipline deals with the rules of grammar and linguistic
analysis of any language.

4. Nirukta: This subsidiary discipline focuses on linguistic analysis to help establish
the most accurate meaning of the words. It deals in the area of etymology and
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explanation of words, particularly those words, which are archaic and have ancient
uses with unclear meanings.

5. Kalpa: This field focuses on standardizing procedures for vaidika rituals, rites of
passage, social rituals associated with major life events such as birth, wedding and
death, as well as discussing the personal conduct, behavioral rules and proper duties
of an individual in different stages of his life.

6. Jyetisa: This ancillary science deals in astrology and astronomy. Its major focus is
to calculate and determine the auspicious time for conducting various vaidika
rituals.

Each vedangas has its unique characteristics and holds its own distinct importance.

The main purpose of the cumulative vaidika literature is the ritual of oblations,
homage and holy sacrifices. The auxiliary genre that tends to do this is Kalpasastra.

The term kalp is derived from the root k/rp. The etymological meaning of the kalpa is

‘Fed AT TRTIARNST which means to promote the activities of austerities or
oblations. Narada Purana mentions the five types of kalpas namely the naksatrakalp,

vedakalpa, samhitakalpa, amgirasakalpa and santikalpa. Kalpasastra is a text which
deals with the chronological arrangement of the deeds and rituals prescribed in the
vedas'® (Verma, 2011). The Kalpasastra though being a primary text yet holds an
eminent position in satra literature and is considered to be the most important
compendium (Mishra J. , Paraskaragrhyastitram, 2018). Kalpasastras are composed in
the form of sutras, or short verses. Aphorisms which are laid out in very few letters or
words is concise, succinct, simple, very certain, faultless and yet imparts greater or a
lot of knowledge, such a rule or principle is called a siitra®. The four main distinctions
of the Kalpasiitra are:

1. Srautasiitra:

The yajia-yagadi vidhi is described in detail in the vaidika samhitas
(compendiums or scriptures) and a concise compilation of the yagadi rituals performed

by the sacred fire that is mentioned in the Brahmanical texts, a collection of such texts
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are referred to as srautasiitra. The yajfia which have been prescribed in the srautasiitras
are as follows:

Darsa, Paurnamasa, Daksayana Yajiia, Agrayanesti, Caturmasya, Niriidha,
Pasubandha, Somayaga, Ekaha, Ahina (yajia lasting from 2 to 11 days), Satra (yajfia
lasting from 12 days to 1 year or more), Gavamayana (yajfia lasting for one whole year),
Vajapeya, Rdajasiiya, Agnicayana, Sautramani, Purusamedha, Abhicara, Atiratra,
Aptoyama, Pravargya. Although the subject matter of the srautasitras is very complex,
its application and propagation are equally rare (Sharma K. L., Srautasiitra, 2004). Only
by the perusal of these srautasiitras, we can be successful in understanding the religious
practices, traditions, laws and beliefs of that era (Mishra H. , 1985; Dubey, 2012). The
most prominent srautasitras available under each Veda are as follows:

» rgveda - asvalayana Srautasiitra, sanakhayana and kausitaki

» Yajurveda — katyayana, bodhdyana, apastamba, hiranyakesi, (satyasadha)
vaikhanasa, bharadvaja, manava, varaha and vadhiila

»  Samaveda - arseya, latyayana, drahyayana and jaiminiya

= Atharvaveda — vaitana

2. Grhyasitra:

Enumeration and consideration of the required rituals related to the sacrificial
fires, as well as the description of sixteen rites are done under the grhyasiitras. Among
the major grhya deeds, the brahmayajiia, devayajia, pitryajiia, atithiyajiia and
balivaisvayajia, together known as parnicamahayajiia are the prime actions that must
be performed daily. All the works or domestic chores related to household life such as
housebuilding, home welcoming or house warming rituals, animal husbandry, seven
yajfia related to cooking, land traction, agricultural work and cultivation, curative
works, domestic medicines and ancient healing techniques are carried out under
grhyasiitras. The most prominent grhyasitras of each Veda are as follows:

= Rgveda - Asvalayana Grhyasiitras, Sanakhayana And Kausitaki

» Yajurveda — Bodhdayana, Apastamba, Hiranyakesi, Bharadvaja, Manava,

Paraskara and Kathaka
»  Samaveda — Gobhila, Khadir And Jaiminiya
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=  Atharvaveda — kausika

3. Dharmasiitra:

The attempt to solve the complexities of the growing religious and social
problems of the developing society is reflected in dharmasitras. That is why the vision
of change, possibilities of additions, editing and scope of acceptance of the opinions is
visible in these dharmasitras. Dharmasitras are the most glorious part of Kalpasastra.
These are a memorandum of the duties, conduct and ethical behavior of the four varnas
and the four asramas. The Dharmasiitras were developed based on the Vedas (Sharma
K. L., The Dharma Sutras, 2006). The word dharma has been used at many instances
in the Vedas, for e.g. the adjective dharmavattahas (dharmavattau) has been used for
Asvinikumaras. Similarly, the word dharmakrta was used for vipra in rgveda®:. It
shows as a piece of clear evidence that the word dharma was used in the sense of
conduct from the time of rgveda. Apart from rgveda, the word dharma has been used
in other samhitas as well. In the brahmanikala and upanisadika period, the word
dharma began to be used in the sense of a management system. Dharma was articulated
in a scientific form. Although the dharma tradition had started taking a scientific form
in the brahmanikala and upanisadika era, the task of scripting and comprehending the
rules of dharma began only in the sarra period itself. Till the upanisad period, the
principles of dharma were scattered here and there. It was crucial that these be collected
and preserved. The complexities of society were increasing day by day. New problems
were arising every day. To solve them, it was constitutive to regulate social life and
manage society. The judicial system had become essential to end disputes and ensure
the proper functioning of society. To safeguard and secure the interests of the subjects,
it was important to regularize the duties of the king. The subjects also had duties
towards society, state and nation. That is why it was required to set a code of conduct
for them too. It thus, became a pre-requisite to regularize the dharma specific to every
social being. The compilation of these rules was called Dharmasitras. Apart from the
code of conduct, rajadharma has also been included in the purview of the

dharmasatras. Rules of mutual interaction, duties of the king, relationship with the
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subjects, rules of cleanliness, the law of atonement, daily and routine chores, human
duties at the social level, social administration etc are the various contents of study that
falls under the subject fields of dharmasitras. Gautama dharmasiitra opines that the
conduct of the Vedas and their tradition is the root of dharma. The Apastamba
dharmasitra too holds similar views?? (Pandey U. C., Apastamba Dharmasiitra with
the Ujjwala Commentary of Shri Haradatta Misra, 2016). Vasistha dharmasitra is a
very prestigious text. Despite being a short narrative, it is abundant and grandiose in its
quality and characteristics. This is the precept to lead a virtuous life and preaches to
avoid desires and cravings. Today, dharmasitras for each branch of Veda are not
available. For example, the Manavadharmasitras, based on which MS was composed
over time, are unavailable to date. Some commentators and critics do not consider
Hiranyakesi Dharmasitra as an independent dharmasitra. The reason is that hundreds
of sutras of Hiranyakesi Dharmasitra are found literally in Apastamba Dharmasiitra,
it is, therefore, considered a brief discourse of Apastamba Dharmasitra itself.
Available dharmasatra of each are listed below:
= Rgveda - Vasistha Dharmasitra
* Yajurveda — Harita, Saikha, Bodhayana, Apastamba, Hiranyakesi,
Vaikhanasa and Visnu Dharmasitra.
» Samaveda — Gautama Dharmasiitra.

Atharvaveda is the only Veda that doesn’t have any dharmasutra.

4. Sulvasiitra:

The Sulvasitra is an introductory text to ancient Indian geometrical science.
Sulvasitra holds scientific importance due to the geometrical aspects, numerical and
calculations. Vidyadhar Sharma, the commentator of katyayana Sulvasiitra (Khadilkar,
2003), has considered the Sulva as a means of measuring. The construction of a yajfia
altar is a pre-requisite to kinder (agni prajvalana) the sacred fire namely;
garhyapatyagni, ahavaniyagni and daksinagni. Sulvasiitras are the instructional text of
the measurement and the construction of altars. They especially describe the

measurement and construction method of yajfia altars. The experts in this field are
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known as sulvavid, Sulvapariprcchaka,  samkhyajiia,  parimanajiia  and
samasutramniramcha. It is the duty of the Adhwaryu to conduct the yajfia. Therefore,
the responsibility for building the altar for yajfia also lies on the Adhwaryu. Till date
only a total of nine Sulvasitras namely Katyayana, Bodhayana, Apastamba, Manava,
Paraskara, Varaha, Satyasadha, Vadhiilla and Maitrayani Sulvasiitras are known. The
Bodhayana, Apastamba, Satyasadha, Vadhiila, Manava, Maitrayani and Varaha
belong to the Krsna Yajurveda and the Katyayana Sulvasitras falls under the Sukia
Yajurveda (Kulkarni, 2003). Only five out of the above-mentioned eight are available
as follows (Dubey, 2012; Mishra H. , 1985; Kulkarni, 2003).

= Katyayana Sulvasiitra,

*  Bodhayana Sulvasiitra,

»  Apastamba Sulvasiitra,

»  Manava Sulvasiitra

= Paraskara Sulvasiitra.

2. Dharmasiitra versus Dharmasastras:

Dharmasitras are the oldest theological texts in the ancient Indian knowledge
tradition. Dharmasitras are an integral part of Kalpasastra and are code of ethics and
conduct. In the dharmasutras, a systematic discussion of the law and order of the
society, behavioral conduct, conscientiousness, loyalty to one’s own duties, power
accumulation, and moral and religious acts are found. There are many discussions
available in dharmasitras on topics like homage to manes, the process of welcoming
the guests and offering of the madhuparka, marriage, graduation, studies, the concept
of edible and non-edible, atonement etc. Samayacarika dharma (tradition-based
dharma) has been instructed in the dharmasitras. Smyti is thus, the name of DS. It is
therefore called smarta dharma. In the DS, along with the duties, deeds and obligations
of the varnpa, rajadharma is also the chief subject theme of DS. Similarly, the division
of property amongst the sons, process of inheritance, condition of women, atonement
for adultery, rules of niyoga, daily routine chores, duties of householders etc. are
discussed in the DS. There are a few specific characteristics by which the internal
differences can be presented between the dharmasatras and DS. Mostly all the

dharmasitras are either the components of the various stages of Kalpasastra or are
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intimately linked with the grhyasitras. The dharmasatras tend to show supreme
partiality towards their respective Vedas and vaidik quotations. The dharmasitras are
composed in prose or are a mixed version of prose and verses while the DS is composed
only in verse format. The language of the dharmasitras is more archaic in comparison
to the sastras. As per the history of the evolution of smarta dharma, dharmasutras are
written before the sastras. Dharmasitras are primitive whereas DS is modernist and
developed on the framework of the dharmasitras. The sutras literature does not follow
the primaeval arrangement of contents, while the smyti literature arranges its subject
matter under three principal divisions; Each smyti is broadly divided into three parts;
Ethics, Behavior and Atonement (Dhole, 2017). DS has showcased dharma in the form
of mandates or orders. Both Manu® and Yajfiavalkya®* describe dharma in a similar
way as they consider Vedas, smrti, acara and satisfaction for self as aid or primary
sources of dharma. The word smrti is derived from the summation of verb root smy and
ktina suffix. The semantics of the term smyti is understood as memory, retention,
learning capacity, contemplation, recall, rumination etc (Singh D. K., 2008). The Vedas
have been prevalent from time immemorial through the oral tradition. Hence they are
renowned as texts of sruti tradition. The classical rules and traditions, which were
written, comprehended and kept alive under the oral tradition, have been called smyti.
There is another aspect of smyti stating that the ancient traditions which are attained
and remembered by the primitive sages through self-realization are also known as smzti.
Smrtis are an embodiment of ethics and a tangible version of the culture and traditions.
Smytis are invocated as DS? (Kaundinnyayana, 2014; Olivelle, Dharmasutras: The Law
Codes of Apastamba, Gautama, Baudhayana and Vasistha, 2000). Although 4 Vedas, 6
auxiliary disciplines of Vedas, 18 Puranas, 18 Upapuranas, Dharmamimamsasastra,
Brahmamimamsasastra, Dharmasiitra and smytis, Ramayana, Mahabharata etc. are all
included in DS, however, smrtis such as Vasistha, MS, Yajriiavalkya etc are only known
as the form of DS.
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2.1 The Smrti Tradition:

Smrtis have made a huge contribution to the development of Indian history, politics,
economics, culture and traditional value system. Indian culture is preserved in these
smrtis. Both sruti and smytis are said to be the means of cultural and moral development
of human beings in society. To attain the knowledge of duties, the knowledge of smrtis
is necessary. Similarly, knowledge of sruti and smytis is very essential to acquire the
knowledge of conduct and behavior, because the basis of sruti and smytis is dharma. A
person who performs the rituals as mentioned in the sruti and smrtis is bestowed with
illustrious glory and fame in this world and unparalleled happiness in the afterlife?. In
the history of DS, vaidika dharmasiitra are followed by smrtis. The word smytis has
been used in context to show a stark contrast from sruti. The conduct prescribed by
$ruti and smytis is called Dharma?’ (Sarma, 2018). The meaning of Vedas is taken from
sruti and the word smyrti has been used for literature different from the contents of sruti
i.e. the literature illuminated from the divine?®. In the broader sense, sruti is the subject
of hearing, contemplation and nidhidhyasana, whereas, smrti is the subject of
remembrance and it is the traditional theological literature. In the narrow sense, there
is not much difference between smrtis and DS. After the Vedas, Manu considered the
smrtis to be the basis of dharma. The Vedas are termed as sruti and the developed phase
of sruti can be witnessed in smrtis. According to MS, the advent of dharma can be seen
from sruti and smyrtis. Despite the existence of the Vedas, the reason for the creation of
the smytis was that in due course, maximum people were unable to understand the deep
complex subject of the Vedas. Hence, the composition of smytis took place. Smrtis
mainly render the vaidika knowledge system and explain the exponentials of vaidika
dharma. Smrtis, in a way are an elucidation of sruti. All those elements which are
briefly mentioned in the Vedas are followed with a detailed discussion in the smytis*
(Tripathi S. , 2020). Pandey (2017) states that, smyti means the recollection of prior

knowledge of the subject or a memory of a previous experience® (Pandey R. , Hindu
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Dharmkosh, 2017). Smrtis are bifurcated into two types namely; minor smytis and major
smrtis®t (Ganguly, 2021). Nilakantha considers vedangas as major smrti and smrtis
such as Vasistha, MS, Yajiiavalkyasmyrti as minor smytis. The Srautasitra and the
grhyasiitras are considered major smrtis, which are available in the form of the
vedangakalpa, and are recited by the saptarsi (enlightened sages) and their
descendants. The smytis that represent the conduct and behavior are considered to be
propounded by Manu, Yajfiavalkya, Vasistha, Narada etc.3? (Tagare, 2014; Shastri J.
L., 2017). The subjects of all the smytis can be divided into 3 segments. Ethics (known
as acaradhyaya), Behaviour (known as vyavaharadhyaya) and Atonement (known as
prayascitadhyaya) (Kaundinnyayana, 2014). In the acaradhyaya, code of conduct, the
description of good manners, etiquette and all the rituals are discussed. The conduct of
the monarch, ruler, polity, governance, offences, punishments and penalties, rules of
property division, ownership and moral behavior have been outlined in the
vyavaharadhyaya. \n prayascitadhyaya there is a provision of atonement for all kinds

of sins and their liberation.

2.2 Number of Smrtis

Initially, the count of smytis was scanty. There is no unanimous proof regarding
the number of smytis. Different acaryas have disparate theories regarding the number
of smrtis. Although Gautam has given only the name of Manu as a smrtikar, while the
ancient Gautamsmyti mentioned around 56 names of DSs. Bodhdayana mentions the
name of 7 DS authors; Aupajamghani, Katyayana, Kasyapa, Gautama, Prajapati,
Maudgalya and Harita. Vasistha has quoted 5 names; Gautama, Prajapati, Harita, Manu
and Yama. Manu mentions 6 DS authors namely; Atri, son of Utathya, Bhrgu,

Vaikhanasa, Saunaka and Vasistha. Parasara®® and Yajiiavalkya®* mention the name of
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20 DS authors, including each of their names in the list too. Kumaril mentions 18
dharmasamhita in his work entitled “Tantravartika”. In the opinion of Apararka 36
smrtis are named in the Bhavisya Purapa. Similarly, Paithinasi in Samskaramayikha
also mentions the number of smytis to be 36, which includes the name of Brhaspati as
well. The names of 18 smytis are listed in Garuda Purana and 20 smrtis in Agni Purana.

Viramitrodaya has named 18 major smrtis, 18 minor smrtis and 21
miscellaneous smrtikars in Prayogaparijata®® (Nath, 1987). The 18 major smrtis (Kane,
1930; =i, 1963; Tripathi S. , 2009) are Manu, Brhaspati, Daksa, Gautama, Yama,
Amgira, Yogisvara, Praceta, Samvarta, Sﬁtﬁtapa, Paradara, Apastamba, USanasa,
Harita, Atri, Visnu, Samkha and Likhita. 18 minor smytis (Dutt, 2010) are Jabali,
Naciketa, Skanda, Laugaksi, Kasyapa, Vyasa, Sanatkumara, Sumanta, Pitamaha,
Vyaghra, Karsnajini, Jatukarna, Kapijala, Baudhayana, Kanada, Vi§vamitra, Paithinasi
and Gobhila. The 21 smrtikars mentioned in the Prayogaparijata are as follows;
Vasistha, Narada, Sumantu, Pitamaha, Visnu, Karsnajini, Satyavrata, Devala
Jamadagni, Pulastya, Pulaha, Kratu, atreya, Gaveya, Maricivatsa, Paraskara, Srgﬁa and

Vaijavapa.

3. Key texts of Dharmasastras

Since various DS authors and scholars have different and contrasting views about
the number of Smrtis, there is no unanimous decision about the total enumeration of the
Smrtis obtained to date. However, based on the various factors and standards, a handful
of smrtis are deemed as key texts of DS knowledge tradition. The major reason for
considering any smrti to be a key text or a prominent text is only when there is a
complete certitude of its availability. Prominency of any smyti depends on whether or
not, the original manuscripts of that particular text are obtained in its archetypal or
primaeval form. The second important factor in accrediting any text to be a key text is
that the particular text should be attached with the fulfillment of a purpose for a greater
good and large-scale social welfare. The DS authors often write with a strong wit
aiming to provide facts about the various topics that are essential for character building,

informing the citizens about the right and wrongs, imparting moral education and
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persuading them to abide by the conformation norms for the development of society.
Smrtis are written with the aim of social management, cultural development,
deciphering the general code of conduct and ethical behaviors. The next standard for
declaring the prominence of any smrti is its level of informativity. Another fundamental
characteristic primary in attributing significance to any smrti is its excessive scalability
of reading, studying, editing, manuscripts and scope for further continuous research on

that particular smyti.

3.1 Most Prominent Smytis

Hemadri has mentioned four types of samhitas of DS* namely; the Bhargavt
Manusamhita, the Naradiya Manusamhita, the Barhaspatya Manusamhita and the
Angirast Manusamhita. The MS available today, consisting of the teachings of Manu
and being orated by Bhrgu is known as Bhargavi Manusamhita (Kaundinnyayana,
2014). Minor textual differences are found in different editions of MS. Some of the
slokas mentioned in the form of statements from the DS interpreters, commentators or
essayers such as Visvariipa, Vijiiane$vara, Laksmidhara, Devannabhatta, Hemadri,
Candesvara Thakkura, Madhava, Raghunandana, Kamalakarabhatta etc. are
unobtainable in the present MS text. Whereas, in the textual versions of Bharuci,
Rjuvimala, Medhatithi, Govindaraja, Sarvajiianarayana, Kullikabhatta, Raghavananda,
Nandana, Ramacandra etc textual variations are often rarely found. The second is,
Naradiya Manusamhita, famously known as Naradiyasmrti (Swain, 2008). Two
versions of this Manusam#hita namely major and minor texts are available. Asahaya
exegesis is found in some parts of this smyti but the ancient exegesis of Bhavasvami is
completely available. Barhaspatya Manusamhita is originally unavailable. As the
words found in the scriptures, which are cited under the name of Barhaspatya, are
considered to be of this Barhaspatya Manusamhita (Aiyangar K. R., 1941). A
collection of such verses is published in the form of Sriramgasvamt’s collection in the
name of Brhaspatismyti in 1998 from Baroda. Arigirasi Manusamhita appears to be

available in the form of Angirasmsti (Aiyangar A. K., 1954). It has two segments;
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Puarvangirasa and Uttaramgirasa. Uttaramgirasa is a text majorly devoted to
atonement systems. It is printed in the smytisandarbha of Manasukharaya Mora. It
appears to be the most cardinal smyti of the atonement system. The essayists and
commentators deliberating on the concept of atonement have taken the words of this
smrti as veritable proof.

As per the smrtis listed in the previous section 2.2, the following smrtis are
proclaimed as prominent texts because they meet the above-stated standards in all
respects. Every single smyti cataloged below is procured in printed form and as well as
accessible for reading, studying and dwelling in further researches. All these smytis
discuss values, ethics and deliberate on the social conduct and welfare ethos; MS,
Naradasmyti,  Atrismyti,  Atrisamhita,  Prathama  Vismusmeti,  Vispusmrdi,
Samvartasmyti, Daksasmrti, Amgirasasmyti, Satatapasmpti,  Vrddhaharitasmrti,
Laghuharitasmpti, Parasarasmrti, Brhatparasarasmrti, Yajiiavalkyasmi,
Katydayanasmrti, Apastambasmpti, Samkhasmrti, Laghusamkhasmyti, Likhatasmyti,
Samkhalikhitasmyti, Brhaspatismyti, Laghuvyasasamhita, Vyasasmrti, Devalasmyti,
Prajapatismrti,  Yajiavalkyasmrti,  Brhadyogiyajiiavalkyasmyeti,  Vasisthasmydti,
Budhasmyti, Laghu Asvalayanasmpti, Baudhdyanasmyti, Gautamasmyti, Vrddha
Gautamasmyti, Yamasmyti, Laghu Yamasmyti, Brahmoktayajiiavalkyasamhita,

Kasyapasmrti and Vyaghrapadasmpti.

3.1.1 Gautama Dharmasitras

Gautama is considered to be one of the seven greatest sages of the present
Vaivasvata Manvantara®’. His origin is believed to be the psychic creation of Brahma.
Gautama is considered to be an embodiment of detachment, renunciation, and the
manifestation of austerity and righteousness. His name is revered with the greatest
honor among the oldest theological leaders. A Dharmasatras and a smyti in the name
of maharsi Gautama are currently available. Gautama Dharmasitras is the most
antiquated and considered very authentic of the existing Dharmasitras. It is especially

read by the adherent of Samaveda. It's composed only in prose. Haradatta and Maskarl
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are the chief commentators on Gautama Dharmasatras (Pandey U. C., Gautama
Dharma Sutra, 2013). According to the commentator Haradatta, there are 28 chapters
in the Gautama Dharmasitras. In the Calcutta edition, another chapter called
‘Karmavipaka’ has been added which comes after the 19th chapter. Gautama
Dharmasitras consists of 3 prasnas which are divided into 28 chapters. The first and
second prasnas consist of 9 chapters each and the third prashna consists of 10 chapters
(Kumari, 2002). The subject matter of Gautama Dharmasitras, very briefly is as
follows; The sources of dharma, the rules of interpretation, the period of upanayana of
the four varnas, the appropriate girdle assigned for each varnas, the rules of defecation
and achaman, the method of approaching the guru, rules of celibacy, the control of
students, the time of study, the duties of the four ashrams, rules of the householder,
marriage, eight types of marriage, sub-castes, the rules of intercourse after marriage, 40
rites and 8 spiritual qualities (such as mercy, forgiveness etc.), unique duties of the four
castes, responsibilities of the king, taxes, factors of ownership, treasury or property,
property division, women’s wealth, twelve type of sons, the rules of impurity at the
time of birth and death, discussion about women’s duties, niyoga and its benefits,
atonement for drinking of liquor and other sins, fornication, unnatural offences, and
many kinds of contraventions committed by a celibate (Kane, 1930).

The smrti obtained in the name of maharsi Gautama is called “Vrddha
Gautamsmyzi”. This entire smyti is composed in the form of a dialogue between
Srikrsna and dharmaraja Yudhisthira. There are a total of 22 chapters, in which glory
of dharma and conduct, charity, characteristics of celibates, five great yajfias,
methodology of food, description of auspicious and inauspicious deeds, the glory of

pilgrimages and devotion are discussed in great length (Kumari, 2002).

3.1.2 Baudhayana Dharmasitras

Baudhayana Dharmasiitra is a part of the Kalpasiitra associated with the Krsna
Yajurveda. The complete text of the Baudhayana literature has not yet been fully
procured and it is not carefully preserved as the sitras of Apastamba and Hiranyakest.
(Kane, 1930). According to Burnell, there are 6 episodes in the siatras of Baudhayana;
Srautasitra consists of 9 Prasnas (chapters), Karmantasitra has 20 chapters,

Dvaidhasiitra-Grhyasiitra-Dharmasiitra consists of 4 Prasna (chapters) and Sulvasiitra
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have 3 chapters (Maxmuller, 1896). There is more use of verses than prose in
Baudhayana Dharmasatra and the language is similar to the linguistic structure of
Purapas. Baudhayana’s dharmasitras are simple yet elaborate and detailed (Gupta,
2013). Govindaswamy is the commentator of the Baudhayana dharmasitra, whose
commentary is factual and full of prudence and wisdom. The language of Baudhayana’s
sutras appears to be prior to Panini.

Sources of dharma, different practices of northern and southern India,
studenthood, time of upanayana, the girdle, skin and staff appropriate to each caste,
physical and mental purification, impurity on birth and death, rules of inheritance,
purification of clothes, ground, grass, fuel, vessels and articles used in sacrificial rituals,
the duties of kings, atonement for adultery by men and women, regulations about
dinner, the daily duties of the householder such as bathing, giving food etc. are
discussed in this text (Gupta, 2013; Kane, 1930).

3.1.3 Apastamba Dharmasiitras

Apastamba, a very primitive vaidika sage was a great yogi, an excellent scholar
of Vedas and Vedanta philosophy and a most compassionate Mahatma. Maharsi
Yajiiavalkya has taken the name of Apastamba with utmost respect amongst the
distinguished theologians in his Yajiiavalkyasmyti®®. Apastamba is considered one of
the chief masters of Krsna Yajurveda and his name has also been enumerated in
Panint’s Vidadi Ganasitra®. He was extremely divine-sighted and very merciful.
Compendiums available by the name of maharsi Apastamba are Apastamba
Dharmasiitras, Apastamba  Grhyasitras, Apastamba Sulvasiitra, Apastamba
Yajiiaparibhasasiitra and Apastambasmyti. All these texts are of primary importance as
they are deemed to be regulatory texts for living the cultured way of life.
Apastambasmrti consists of ten chapters and about 200 verses. Its major area of focus
is the various atonement laws. In this smyti, cow slaughter is declared to be the greatest
sin. While describing the eminence of cow rearing, maharsi Apastamba, states that

medication and therapy of cows are a great virtue’°. Apastamba Dharmasitras are
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authoritative since ancient times. It is related to the Taittiriya sakha of Krsna Yajurveda.
Apastamba Dharmasitras is divided in two prasnas. Each of the two prasnas is further
subdivided into eleven parala (chapter). In both the paralas there are consecutively 32
and 29 kandikas. It is a part of the main kalpa of the Rtvija named Adhvaryu. 27th
Chapter is declared as Apastamba Grhyasiitras, it is followed by dharmasitras. With
respect to Sukla Yajurveda, according to Caranavyiiha, Apastamba branch is one of the
5 branches of the Khandikiya branch. Khandikiva is a subsection of Taittiriva Sakha.
Chronologically, Apastamba dharmasitras are composed later than Baudhayana
dharmasitras but prior to Hiranyakest. The eighth parala of the first prasna is reputed
for the aspect of spirituality and is known as ‘Adhyatmajiana Patala’. Under this
parala, special emphasis has been given to yoga. Out of all the dharmasutras that exist
today, the Apastamba is composed in a more concise and organized style. Its language
is more archaic and appears very distant from the rules of Panini. Although this
dharmasitra is composed mostly in prose, verses are also found in the text. As the
interpreter of Apastamba Dharmasitra, Haradatta’s Ujjvala tika is considered the most
prominent.

The Apastamba Dharmasitras contains the diverse topic of the DS such as
sources of dharma, the definition of dcarya and their importance, atonement for the
violation of the proper time of Upanayana, rules for graduation, Rules regarding the
study of Vedas, rules for the prohibition of purchase and sale of certain articles; Theft,
killing a celibate, murder, foeticide, fornication, drinking alcohol etc. are considered as
serious sins, other minor sins, rules of household conduct regarding eating, fasting,
sexual intercourse, hospitality appreciation, offering of food to a celibate, householder,
companion etc, law and other punishment according to crime, six types of marriages,
charity, rules of the monk, appreciation of the virtuous rulers and condemning the
wicked kings, specific rules for the king and the foundation of the palace, donation of
land and money, protection of the public and subjects, exemption from tax, punishment

for adultery and humiliating women etc.
3.1.4 Vasistha Dharmasiitras

Maharsi Vasistha, a true embodiment of renunciation, austerity, contentment

and forgiveness, his virtuous devotion has always been considered ideal and exemplary
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for the adherents of dharma. He is proclaimed to be the son of Mitravaruna in the
Vedas. His character is often described in some form or the other in Sanskrit literature.
He is one of the eminent vaidika seers. The seventh division of Rgveda has been named
under him and is known as Vasistha mandala. 2 texts available to his name are; Vasistha
Dharmasiitra and Vasisthasmrti. Vasistha Dharmasitra consists of 30 chapters and it
is composed in the form of satras. Verses are also found within the text. The description
style of this text is simple, beautiful and easy to grasp. It is not available today as an
independent text. There is no srautasitra or Qrhyasitra available in the name of
Vasistha. Vasistha Dharmasitra has described dharma as ‘Srutismrtivihito dharmah’.
Vasisthasmrti is divided into seven chapters consisting of 1150 verses. This smyti
primarily predicates vaispava dharma, devotion and philosophy. It discusses
vaisnava’s virtues and worship.

Vasistha Dharmasatras also incorporates all the topics of DS such as the
Definition of Dharma, Limitations of Aryavarta, sinners and sins, six types of
marriages, the religious rituals before the Upanayana ceremony, the privileges and
duties of the four castes, in calamity, purification on birth and death, rules of conduct
for menstruating women, the rules of courtesy and good families, hospitality, rules for
ascetics, the rules of conduct for graduates, The rules for starting the study of Vedas,
rules regarding the administration of justice, the king as the guardian of the minors,
three types of evidence, eligibility of witnesses, the duty of the king to protect and
punish, the importance of the priest, atonement for deeds done knowingly and
unknowingly, atonement for the adultery and consuming the forbidden food,
appreciation of dharma, truth etc.

3.1.5 Manusmrti

MS is the most acceptable and prominent text of DS. It is the most revered and
cardinal text of DS. MS is the most primordial of all the available smytis. That is why
its importance is also comparatively much more than other smrtis. It is divided into 12
chapters and consists of all the topics of DS. A detailed description of this MS is
discussed in this chapter in section 2.

27



3.1.6 Yajiavalkyasmrti

Yajnavalkya comes under the vaidika sage tradition. He is believed to be the
narrator of Sukla Yajurveda. In the smyti literature, the name of Yajiavalkya is found
in two versions. One is Yajiiavalkya and the other one is yogi Yajiavalkya. Some
scholars consider them to be separate individuals, whereas, in the opinion of a few other
scholars, they are the names of the same person. Maharishi Yajiavalkya was a great
sage. The contemporary Yajiiavalkyasmyti available today begins by addressing
Yajfiavalkya as Yogisvara*'. Currently, the Yajiavalkyasmti includes the
Nirnayasagara edition of 1892, the Trivandrum edition and the Anandasrama edition of
Vishwaroop, having 1010, 1003 and 1006 verses respectively. It is broadly divided into
3 treatises acaradhyaya, Vyavaharadhyaya and Prayascitadhydya. It has about 1000
verses and each treatise consists of separate chapters. The first treatise includes 13
chapters. The second treatise is the most lengthy consisting of 25 treatises, whereas, the
third treatise is the shortest having only 6 chapters in it. It holds verbal authority over
Agni and Garuda Purana and remained propagative and proliferating for the later
compendiums.

The fourteen disciplines; The twenty analysts of dharma, samskaras from
conception to marriage, Upanayana and its timings; ceremonial duties of a celibate,
prohibited substances and deeds for the celibate, student period, marriage, eligibility of
a marriageable girl, eight types of marriages and the spiritual benefits derived from
them, major and minor castes, household duties, privileges and duties of the Four
Varnas, ten principles of conduct for all; household profession, the rules of
consummation, Rajdharma; qualities of the king-minister-priest, King’s duty to protect,
administration and justice, taxes and expenses, conflict between theology and
economics, means of evidence, witnesses and proprietorship, title and rights, types of
Court, fraud, misappropriation and other causes of non-compliance, receipt of goods,
fund-loan-interest rate, deposition, three types of mortgages, pledge, deposit, oath
taking, forgery, division of property, border disputes, sale without ownership, names of
21 type of hells, alcoholism, atonement for humane and mortal sins and various kinds

of animal-killings, purification according to time, place, state and capacity etc are
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described in Yajriavalkyasmrti. MS is deliberated as the first step of the generation of
the smyti literature. Yajriavalkyasmrti is enshrined in the next step, belonging to the
same generation of smrti literature. From the perspective of significance,
Yajiiavalkyasmyti incarcerates much higher practical importance than MS. By looking

at its subject matter, it is clear that Yajriiavalkyasmrti was a post-MS composition.

3.1.7 Naradasmrti

Naradasmyti is a very ancient smyti consisting of 1028 verses. It has two
commentaries written by Asahaya (AD650-750) and Bhavasvamin (AD700-1000)
respectively. The treatise on Naradasmyti is similar to MS. Entire Naradasmyti is
composed in anustupa chanda. This smyti is focused only on law and the determination
of justice. Narada supported the remarriage of widows. Some of the subjects dealt with
in this text are the recovery of debts, deposits and lending, gifts and resumption, breach
of contract of service, and sale without ownership, violation of convention of guilds,
settlement of boundaries, partition and inheritance, marital relations, crimes and

punishments, social conduct, defamation etc.

3.1.8 Parasarasmrti

Maharsi Parasara was the grandson of the idol of penance and austerities
Maharsi Vasistha, the son of Mahatma Sakti, the father of Kysnadvaipayana Vedavyasa
and the great-grandfather of the supreme knowledgeable Sukadeva. The meaning of the
term “Parasara” is “orgonfa waffa wrr:” which means the one who destroys all the sins
just by mere sight and remembrance®?. It is believed that Maharsi Parasara was a well-
becoming of his name due to his rigorous penance and magnificent virtues. How
instrumental and lucrative the theological arrangements of such a Maharsi would be,
can thus, be easily estimated. Many texts are available in the name of Parasara, one of
which is Visnu Purapa. This purapa is the foundation of Vaishnavism. The name of
Gita, found in chapters 290-295 of Samtiparva of Mahabharata, is called Pardsara

Gita. The major focus of Parasarasmyti is the practice of the dharma (Tiwari P. , 2011).
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It preaches that the best way to attain welfare is through virtue and righteousness®.
Several texts related to Parasara are known: Brhatparasara Horasastra,
Laghuparasari, Brhatparasariya Dharmasamhitd, Parasariya Dharmasambhita,
Parasara Samhita, Pardasara Purana, Parasarauditam Nitisastram, Parasaroditam
Vastusastram. Two eminent smytis are also available to his name; Parasarasmrti and
Brhatparasarasmrti. The available Parasarasmyti is divided into 12 chapters and
contains total 513 verses. Amongst the other smrtis currently available, it is considered
particularly important. In this smyti, only ethics and atonement are discussed.
Brhatparasarasmyti is composed of 12 chapters having innumerable verses. Mahatma
Suvratd is proclaimed to be the orator of Brhatparasarasmrti**. In this smyti, auxiliary
pointers have been aforecited on cow-rearing and agriculture.

It majorly focused on the description of four Yugas, the six types of worship,
the livelihood of varnas, Grihasthandharma, Agriculture, 5 types of inadvertently fatal
deeds towards animals, the sanctification of impurity caused by birth and death,
purification of simple things, such as dog bites, purification on killing, cleaning of
utensils made of metal, wood, etc, council formation, the rules regarding what to eat
and what not to eat etc.

Based on the above discussion and the topics deliberated we can conclude that
almost all the smytis have a homogenous index of topics. They discuss the code of
conduct, ethics, the concept of dharma, atonement, distinctive welfare activities, duties
of the king and citizens, purification systems, economics and financial aspects, religious
conditions, customs and traditions, the culture of marriage, its types and family

structure, social norms, inheritance, the status of women etc.

4. Introduction to Manusmpti
Intellectual genius Acarya Manu is not only considered the father of mankind
but he is also reckoned to be the undisputed scholar (sasta@) of human conformation.

The word sasta is derived from the word sastr (Sasa + tr) which implements the
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meaning of teacher, educator, instructor, master, king*, ruler®®, lord and father. There
is no room for difference of opinion in the fact that Manu is highly respected in all the
above senses and is accepted as the cicerone of mankind. Rgveda proclaims Manu as
the primordial father of mankind*’. He is inbred in the lineage of manasa sons of
Brahma. Therefore, being born from Manu, we are all called manusya or human“,
Panini in his grammarian satra also affirms a similar fact*®. The Puranas have also
described Manu as the Guru of mankind, declared him to be instituted in every
manvantara and described the apprehender of the religious duties of mankind®°. Acarya
Kautilya, the author of Arthasdastra a pioneer in economics and commerce, has used the
word ‘manavah’ as the followers of Manu. Maharsi Yaska infers Manu as a
smrtikara®. Manu determined the system of life and the ethics of humanity. The social
management system established by him laid the path of welfare for future progeny®. It
is clear that the system constituted by Manu for social welfare and public discipline
provided it in the form of a bequest to the future generation®. There is a considerable
difference of opinion among scholars regarding the authenticity of smrtis, but still, the
authenticity of MS is universal. It would be expedient to accept that multitude of smytis
were written in accordance with the changing social dynamics and to cater to the needs
of different periods. Therefore, the appropriateness, adequacy, authenticity and
usefulness of the smrtis should be perceived in the context of different eras and time
periods>*. Keeping a similar principle in view, maharsi Parasara has described the
major smrtis to be valid in different eras®. As far as the historical authenticity of MS is

concerned, we shall scrutinize the ancient sources. It is aforementioned in the
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Mahabharata that the Brahma constituted the DS text consisting of 1 lakh verses, in
which the propounded dharma is professed by the svambhi Manu. It is distinctly
accepted in MS that Brahma first taught this scripture to Manu and then he further,
preached it to other sages such as Marici etc. Similarly, It is said in Naradasmrti, that
Manu composed the DS consisting of 1 lakh verses, 1080 chapters and 24 episodes.
Manu gave it to Narada, who abbreviated this scripture into 12000 verses. Narada
passed it onto Markandeya who subdued it to 8000 verses. Followed by,
Sumatibhargava, who received this DS from Markandeya and further summarized it in
4000 verses. From the above-aforecited excerpts, it can be concluded that the DS which
svambhii Manu composed on the basis of the scriptures received from Brahma, is the
foundation and origin of the presently obtained MS. It would also not be inconsistent
to accept here, that according to the time afflux and changing of requirements from time
to time, some new interventions must have been added to the original MS.

The importance of the smytis such as those of Manu and Y3ajnavalkya including
their commentaries and digests remains intact even today. In the smyti tradition, MS,
also known as manava dharmasastra or manu samhita, is considered to be the most
ancient, valid and authentic compendium. Its position is unprecedented in Indian DS
tradition. In other smrtis, also it has been accepted as a certified scripture. The
recognition of its superiority has been indispensable in the Indian knowledge tradition.
The Vedas have clearly coronated the teachings of Manu as the ultimate welfare of
humanity. This smrti is approved by the vedas, comprises of an explanation relevant at
all times and is the best legislation for Indian lands. It is a composite text including all
the focal elements of sociology, ethics, economics, politics, administration, philosophy
and theology. It is thus, regarded as the fundamental text of the social system.
Brhaspati®® and Laugaksi®’ credit special recognition to MS amongst all other smrtis.
Hemadri has also penned remarkable words declaring the primacy of MS°. The
importance of MS has been accepted (1964) not only by Indian scholars but also by

western scholars. Mackenzie says “To the western world, the code of Manusanhita is
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the best work of its kind. It is the oldest known book on Hindu law” (Brown, 1964). The
ascendancy of MS can literally be witnessed outside India as well. The influence of MS
can be clearly witnessed in the South Asian counterparts as the present legal codes and
laws of Burma, Cambodia, Laos and Thailand still have elements of law indigenous to
MS and related law compendiums (Bhattacharya, 1993). Many verses in an inscription
of Champa match with the sloka of MS. Similarly, The doctrine of dharma known as
“Dhammarhas” in the Burma region is also based on the ancient principles of Manu.
The contemporary Burmese government still functions and administers on the basis of
the primitive fundamentals of Dhammarhay. Likewise, the law of Bali is based on the
principles of MS.

The first and the foremost aim of Manu was to preserve the Vaidika thoughts by
comprehending the MS. The second most important aspect was to present the outline
of a society in which issues of caste, racism and personal disputes are comparatively
less and a healthy society can be formed with the superlative development of the
individual. Just as Brahma constituted the four varnas; Brahmana Ksatriya Vaisya and
sudra, for the purpose of enhancing the world, his son Manu composed the DS to make
that enhanced world well organized, well regulated and well developed. The code of
conduct established by Manu in his MS is relevant even today. It is articulated that the
purpose of Manu’s sermon was not only to protect the vaidika dharma, ethics and
ideological system but also to develop a society completely deficient in caste and ethnic
disputes, as well as the virtues like cooperation, harmony and affection can be

established in the society.

4.1 Period of Manusmrti

There is no unanimity amongst scholars regarding the time frame of the creation
of MS. Nowhere in the book, has been explicitly mentioned its creation, so the
arguments presented by the critics regarding the time-determination of MS are on the
basis of internal and external evidence. Biihler (Maxmuller, 1896) determines the time
period of the text probing the second century BC as the eastern limit and the second
century AD as the western limit. Bihler (Maxmuller, 1896) opines that the present form
of MS has been resolute and stable after several amendments, but Kane (1930)

propounded that the amendment betides only once and determined the time frame of
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MS to be from 200 BC to 200 AD. Jayaswal (1934) accepts the eastern boundary of the
time period as determined by Bihler (Muller, 1886), but narrows the western limit and
proclaimed it to be the beginning of the AD era.

In the form of external pieces of evidence, among the many commentators of
MS, the oldest commentator is Medhatithi, whose time is considered to be 925-1000
AD. Therefore MS, as per this probation is a composition prior to his commentary
Manubhdasya. Likewise, Visvariipa, the commentator of Yajriavalkya Smyti, has quoted
multiple examples from MS, hence MS is supposed to be a composition before him.
Acarya Samkara has duly mentioned Manu in his commentary of Vedantasiitra and the
ideas propounded by him seem to be based on MS. Therefore, the composition of MS
dates back previous to Acarya Samkara. Kumarila Bhatta proclaims MS as the most
ancient text, in his work “Tantravartika”. Therefore, the availability of MS before
Kumdrila Bhatta is absolutely certain. In the ninth chapter of Prchhakatik®® (7th
century) the punishment alleged by Siidraka for a sinful Brahmin is propounded
according to MS, hence it is reckoned as a composition former to Mycchakarikam.
Dharasena the king of Vallabhi (571 AD) also mentioned MS in his inscription.
Similarly, the Mimamsaka Sabara Svami (500 AD) cited the evidence of MS in the
commentary of Jaimint Siitra. The great Buddhist poet ASvaghosa (3rd century) quoted
several verses found in MS, in his work Vrajakopanisad speculating that MS might
have been available prior to Asvaghosa. It is, therefore clear that many writers, after the
second century, have cited or instanced MS directly or indirectly in their works and
they have considered it as an authentic book.

A thorough understanding of the references in the original text puts forward
some iterations which facilitate internal pieces of evidence. Many castes such as
Yavana, Kamboja, Saka, Pahalava etc. have been mentioned in MS. The origination of
these classes is from outside of Bharat. Yavana, Kamboja and Gandhara have also been
mentioned in the fifth stone inscription of the Maurya ruler Ashoka (3rd century BC),
so chronologically, it would be inappropriate to fix the time of MS prior to the third

century. Secondly, the subject rendering of MS far is more extensive than the other
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DSs, whose time is fixed between 600 BC-300 AD. It is thus, assumed to be a later
creation than the 600 BC (Pralayankar, 2004).

Almost all scholars hold unanimous views about the eastern time limit and have
come to terms with the argument that MS was inscribed after the composition of AS.
The time of Chandragupta Maurya has been assumed to be 326 BC. The mutual relation
between Chandragupta Maurya and Kautilya is an established historical fact. Jayaswal
(1934) made an informed comparison between the AS of Kautilya and MS, witnessing
the extraordinary dominance of brahmana in MS, (Jayaswal, 1934) concluded that MS
was drafted during the period of brahmana king Pusyamitra and his descendants. He
further indicates that the influence of Kautilya on MS is evident and Kautilya’s opinion
has also been refuted in various instances. Rangaswami (Aiyangar K. R., 2019) puts
forward a rebuttal to Jayaswal’s view and states that it is not appropriate to determine
the relation between Kaurilya and MS. Similarly, hundreds of verses are found in
Mahabharata, which are similar to MS. Although there is no mention of Manu there.
Bunhler perorates that in three parvas namely; vana, santi and anusasana, there are 260
such verses of MS, which are either transcribed as whole or in parts. Kane thus, proves
that in this regard, MS is stronger in antiquity than Mahabharata (Kane, 1930). Kane
is of the clear opinion that the present MS is composed prior to the present
Mahdabharata.

Smith (2003) mentioned, that MS is dated 200 BC, according to the Hindu way
of life. William Jones has dated MS to 1250 BC, while Schlegel mentions it to be 1000
BC. Monier Williams dates the time of MS to 500 years BC, while Weaver mentions
the time after the Mahabharata as the time of MS (Berry, 1971). Based on the above

deliberations, we can conclude that MS was constituted somewhere around 200 BC.

4.2 Structure of Manusmpti
The appellation of Manu has been infested at various collocations in the

Vedas®, scriptures and the following literary traditions. Taittiriya Samhita reckons that
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Manu®! entrusted his property to his sons. Bhagavadgita mentions the name of
Vaivasvata Manu and his son Iksvaku®?. Likewise, Yaska has mentioned the name of
Manu in his reputed composition Nirukta®® and Gautama has directed the opinion of
Manu in his dharmasitra®. Thus, the authority of Manu is conspicuous and
incontestable. It is also a proven fact, that Manu was the originator of dharma and his
opinion has been accepted by almost all the later preachers of dharma. The present form
of MS is based on archaic traditions and it is a collection of rules propounded by
svayambhuva Manu. Radhakrishnan (2004) considered MS as a book similar to the
Mahabharata and the puranas. He interprets the MS as a bridge between law and
religion. Explaining MS further, he said that it is basically a scripture and a set of moral
rules. Similarly, Gairola (1978) says that Vedic method and philosophical ideologies
are included in the discussion of the subject of MS.

The explorations done by Western scholars such as Buhler and Max Miller
despite being commendable are considered to be erroneous in various segments. The
major reason for the exegesis to be flawed is that these western laureates lack
wholesome knowledge of the Indian text creation style as well as are unfamiliar with
the primitive traditional sensibilities. Hence, unable to develop an understanding of the
Indian perspective accurately.

MS is a primary text of the DS, it is an ancient legal text divided into 12 chapters
(adhyayas). The text is composed in metric slokas (verses), in the form of a dialogue
between an exalted teacher and disciples who are eager to learn about the various
aspects of dharma. The first 58 verses are attributed to Manu, while the remaining more
than two thousand verses are attributed to his student bhirgu. (Olivelle, 2005). It
contains special sections on social laws, consumer laws, tribal community laws and
related legal procedures. While there are a total of 2703 slokas in MS, Blhler

(Maxmuller, 1896) has considered many segments of the present MS as praksipta
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(projected to be appended later). Content-wise distribution of each chapter is as
discussed:

The first chapter discusses the genesis of the universe, the conscience of
righteousness and falter, the creation of heaven and land, the conformation of the Veda
trio, the creation of divine deities, the advent of five elements of nature and their
characteristics, the origin of living beings and living organisms, the essence of life,
creation of man and women, origination of ten Manus, division of time and centuries,
calculations of light-years and eras, the fourfold system of varnas and asrama, duties
of four varpas, the superiority of brahmins, four types of yugas, quadrilaterals of
dharma and its decrement in corresponding eras.

The second chapter explains about features and sources of dharma,
characteristics of dharma, vedicism of dharma, 4 major authentications of dharma,
definition of sruti and smyti, geographical mapping of parts of ancient Bharata such as
madhyadesa and aryavarta, concept of samskara, namely; Garbhadhana, Jatakarma,
Namakarana Niskramana, Annaprasana, Ciadakarana, Karnavedhana, Vidyarambha,
Upanayana, Vedarambha, Kesanta or godana, Samavartana vivaha, antyesti, acamana
vidhi, guru vamdana (adoration or singing praises) vidhi, etiquettes of eating and
prohibition of overeating, methodology of studying the vedas, procedure and methods
of observing vows and performing ceremonies, student- guru bond, service to guru,
rules of greeting the guru and elders, precept regarding the ethics of begging alms,
methods of greeting and its results, morning and evening worship, results of yajiia,
importance of dacarya, upadhyaya, guru, rtvika, concept of vratya, brahmacarya vidhi
and attributes of brahmana, types of brahmana, precepts of brahmana, pranayama and
its importance, the code of conduct with respect to guru’s son and wife, prohibition of
condemnation of Guru, commendation of prazava, condemnation of fools and atheists
and so on.

The third chapter talks about the griastha and brahmacharya dharma and
grhastha asrama, the entry-level phase of grhastha asrama, descriptions of defects in
women, characteristics of girls eligible to marry, eight types of marriages; brahma,
deva, arsa, prajapatya, asura, gandharva, raksasa and paisdaca, condemnation of
paisdaca and asura marriage, prohibition of selling of girls and usurping of women’s

wealth, five types of mahayajiia
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The fourth chapter is a continuation of the previous chapter discussing the
grhastha asrama, the concept of edible and non-edible, charity and prohibition of
charity to the undeserving etc.

The fifth chapter elaborates on the grhastha asrama, its time period and
various duties and responsibilities attached to it, householder-ship and its objectives,
selection of the clan, concept of edible and non-edible, methods of eating non-
vegetarian, process of sauca and suddhi, condemnation of meat-eating and garlic
worshipping and paying respect to women in the society, purification of natural
resources, grains, clothes, land and water, purification of utensils made of wood, conch,
ivory, leather, copper etc., 12 types of faeces, the dharma of women, hospitality towards
guests, service to the master, commendation of the master, types of marriages,
pacification of the deceased, livelihood aspect of life, good and bad conduct.

The sixth chapter deals with the vanaprastha vidhi, rules of vanaprastha,
hosting of guests, parivrajaka-dharma, samnydsa, prohibition of honey, meat, scents,
kohl, umbrella etc, abstemiousness, abstaining from senses of pleasures, period of
begging alms, appreciation of pranayama, the concept of mahaprasthanam, moksa
)salvation), methods to attain salvation, the superiority of grhastha asrama,

The seventh chapter talks about the ruler, state-ship and kingdom, duties of the
king and its subjects.

The eighth chapter deals with vyavahara darsana i.e monetary, financial and
fiscal department, revenue and expenditure, commercial activities, oaths and truth,
witnesses, 18 types of vyavaharas namely; indebtedness, deposits, non-proprietary sale,
resurgence, pay exchange, contract default, merchandising rules, border dispute system
theft, adultery, frauds in business etc.

The ninth chapter discusses the duties of the men and women, division of
property, twelve types of sons, niyoga, property or inheritance of women known as
stridhana, elimination of criminals and treatment of vaisyas and sidras.

The tenth chapter liberally discusses the inter-caste marriages and duties of
four varnas during emergency times. It condemns the inter-caste marriages, six deeds
of brahmana, modes of livelihood for brahmana, and deeds of ksatriya and vaisyas.

The eleventh chapter is dedicated to the arrangement of donations, charity and

penance. This chapter describes the method of atonement for various sins such as killing
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or a brahmana, consumption of alcohol and drugs, murdering a ksatriya, consumption
of foods that are prescribed inedible, and adultery and having intimate relations
(physical or marital) with degenerates.

The twelfth chapter describes the penance that a man must observe to repent
the sins he had committed either knowingly or unknowingly. It talks about both direct
and indirect penance, means of salvation, the concept of sins, deeds and misdeeds,
sinful conduct, charity, the concept of the soul and unification with the supreme soul.
It elucidates the appreciation of Vedas, three types of qualities; sattvika rajasika and

tamasika and their features.

5. Commentaries of Manusmgti
There are numerous commentaries composed on the MS to date. There are 25

commentaries available. These commentaries are broadly divided into three categories.
Initial 11 commentaries and digests are completely available and also printed
manuscripts are obtained. Out of which the 3 namely; Medhatithi, Govindaraja and
Kulliikabhatta are very prominent as these are the most read and critiqued. Another
probable reason for their prominence is that continuous editions and repeated
publications of these explanations are being done. Apart from the previously named
three commentaries, approximately 10 to 12 other digests are also available which are
comparatively lesser-known. Nonetheless, a brief description of the various
interpretations of MS available today is being discussed below.

Description of the most prominent commentaries:

1. Manubhasya by Medhatitht - Medhatith1 mentions the name of Kumaril in his
commentary and by proclaiming the name of Medhatithi by Mitaksarakara
Vijfianesvara, the time period of Medhatithi can be apprised between the kraistabda
of ninth to the tenth decade. Out of all the available interpretations of the MS, the
commentary of bhartavirasvamisinu Medhatithi is the most ancient and well
renowned. It was printed in the compendium called “Manavadharmasastram” by
Visvanatha Narayana Mandalika in Mumbai in the vikrama samvata 1943. This
commentary is elaborate, extensively detailed, critical and very significant in the
field of DS studies, but in some places, especially in chapters eighth, ninth and

twelfth, there are a few textual variations. Jagannatha Raghunatha Gharapure also
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got the interpretation of Medhatithi published. Manubhdasya was also printed under
the editorship of Ganganatha Jha between the vikrama samvata 1989-1996.
Manasukharaya Mora of Kolkata also got it printed between the vikrama samvata
2026-2028.

. Manvasayanusarint Manutika by Govindaraja - The time of bhattamadhavatmaja
Govindaraja, a resident of Gangatira, is deliberated to be later than Vijiane$vara
but prior to Jimtitavahana. Therefore, his time is considered to be the kraistabda of
the 11" century. Kulliikabhatta has repeatedly cited Govindaraja’s exegesis in his
commentary “Manvarthamuktavali”. Manvasayanusarint 1s printed a bit
differently in the “Manavadharmasastram” by Visvanatha Narayana Mandalika. It
is also published in the 6 volumed MS containing 9 interpretations and is published
from Bharatiya Vidyabhavan which is established in Mumbai. This commentary is
very brief and is basically a gist of Medhatitht annotation providing a complete
essence of Manubhdasya. It is also published in the 6 volumed MS containing 9
interpretations and is published from Bharatiya Vidyabhavan which is established
in Mumbai. This commentary is very brief and is basically a gist of Medhatithi’s
annotation providing a complete essence of Manubhasya. It is also published in the
6 volumed MS containing 9 interpretations and is published from Bharatiya
Vidyabhavan which is established in Mumbai. This commentary is very brief and
is basically a gist of Medhatithi annotation providing a complete essence of
Manubhdasya. However, this commentary holds special characteristics of its own.
The manuscripts of this commentary is extremely rare to find. The text is also
profane in some instances. From the 72nd verse of the ninth chapter until the
termination of the ninth chapter, this commentary is unavailable.

. Manvarthamuktavali authored by Kullikabhatta - He was a brahmana resident
of Varanasi belonging to the Varendra clan of Bengal. His time period is articulated
to be between the vikrama samvata 1207- 1357. It is abbreviated, compendious,
logical and very clear. Although Kullikabhatta has cited Medhatithi and
Govindaraja approximately 80 and 100 times consecutively, however, at various
instances, he has also severely criticized Medhatitht and Govindaraja. Exegesis of
Bhojadeva is also mentioned by Kulltkabhatta. The verses and sentences of

Govindaraja have also been cited innumerable times. It is published in Calcutta in
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vikrama samvata 1887. It was inscribed in vikrama samvata 1915 in Mumbai by
Sadashiv Shetty. In vikrama samvata 2003, the tenth edition of MS along with the
Manvarthamuktavalt  was printed from Nirnayasagara Printing Press.
Manvarthamuktavalr is also included in the Mandalika’s edition. Over fifty
manuscripts of the MS are known today, but the earliest discovered, most translated
and presumed authentic version since the 18th century has been the commentary of
Kullikabhatta is the most hyped, publicized, read and studied.

4. Manvarthavivrti authored by Sarvajianarayana - Sarvajfianarayana’s time
period is said to be between vikrama samvata 1157-1357. This explanation too has
been incorporated in the “Manavadharmasastram” of Mandalika. It is a very
concise explanation and the influence of Medhatithi and Govindaraja is apparent.
In various instances, this commentary proves to be providing a way better
explanations than Medhatithi, Kulluikabhatta or Govindaraja.

5. Manusastravivarapa authored by Bharuci - This interpretation finds its mention
in the Mitaksara of Vijianesvara. Although this interpretation (obtained from the
ninth verse of the sixth chapter till the end) was made available by the scholar
named John Duncun Martin Derett (Derrett, 1973) and also, based on the only
procured manuscript folio which is scribed in Malayalam script, printed in
Germany. This interpretation is not well-known. J. D. M. Derett states Bharuci’s
time period to be between 500 to 650 AD. The scholars belonging to
Prajiiapathasalamandala indicted his time to be between vikrama samvata 800-
882. It is also called Rajvimala. It is published in the 6 volumes, MS containing 9
interpretations, which is published from Bharatiya Vidya bhavan, Mumbai. The
manuscript of Bharuci’s “smytisarasamuccaya” is said to be existent in the
Sarasvatimahala Library of Tanjore. Medhatithi has mentioned Bharuci’s name®® at
the cessation of the eighth chapter of the german printed manuscript.

6. Manvarthacandrika authored by Raghavanandasarasvati - Raghava’s time
period is said to be after vikrama samvata 1457. His exegesis has also been

published in the “Manavadharmasastram” of Mandalika. This is a very brief
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10.

11.
12.
13.

14.

explanation and has some special features of its own. The allocation appears to be
congruent with the Advaitavedanta.

Nandinitika authored by Nandanacarya - This commentary is also published in
the “Manavadharmasastram” of Mandalika. It is a very brief explanation with
special features of its own.

Sukhabodhint authored by Maniramadiksita - This explanation is published in
the classical description of MS stated in the third part of the Kane's theological
bibliography. It is also published in the 6 volumed MS containing 9 interpretations
and is published from Bharatiya Vidyabhavan which is established in Mumbai.
However, it is cited in the bibliography of Apharekta, much is not known about this
interpretation.

Exegesis of Ramacandra - This exegesis is also published in the
“Manavadharmasastram” of Mandalika. It is a very brief explanation with few
special characteristics.

Ciraprabhavyakhya (Vanganuvadadisahita) authored by Kasicandra
Vidyaratna - This interpretation was printed in vikrama samvata 1977 and is
currently available in the Kasivi§vanatha library (also known as Goenka
Pustakalaya) established by Gaurishankar Goenka. In this interpretation, the
opinion of Medhatitht is said to be supported.

Exegesis of Krsnanatha - It is mentioned in the bibliography of Apharekta.
Exegesis of Rucidatta - It is also cited in the bibliography of Apharekta.

Exegesis of Narayana was written in 1497 A. D. and is cited by Bhattoji in his
commentary on the caturvimsatimata.

Exegesis of Kasmiraka — Dr. Jolly published some excerpts from this explanation
which were initially made by an anonymous Kashmiri Pandit in Manuikasangraha.
The evidence of this publication is found in the description of MS stated in the
Kane’s theological bibliography. Julius Jolly published a short collection of MS
interpretations of Medhatithi, Govindaraja, Narayana, Raghavananda, Nandana and
a Kashmiri Pandit (whose name is unknown) up to three chapters from Asiatic

Society in the vikrama samvata 1942- 1946.
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In addition to the previously discussed 14 commentaries, there are few interpretations

and commentaries of MS which are known by their aforementioned names only.

1.

9.

© N o o B~ w DN

Exegesis of Asahaya is mentioned by Visvaripa and Medhatithi.

Exegesis of Upadhyaya

Exegesis of Yajva

Exegesis of rju (this can supposedly be the Manusastravivarana of rjuvimala)
Exegesis of Dharanidhara is mentioned by Kulltkabhatta.

Exegesis of Bhaguri

Exegesis of Udayakara is mentioned in Vivadaratnakara by Candesvara.
Exegesis of Srikara is also mentioned by Candeévara in Rajanitiratnakara. It
is also mentioned in Mitaksara of Vijhanesvara.

Exegesis of Vi§variipa

10. Exegesis of Bhojadeva is also mentioned by Kullikabhatta.

11. Exegesis of Madhavacarya

12. Exegesis of Sridharasvami

Visvanatha Narayana Mandalika has written in the preface of the first segment of his

edition of MS that the names of the last four explanations (Visvartipa, Bhojadeva,

Madhavacarya, Sridharasvami) listed above are mentioned in their corresponding DS

essays.

6. Translations of Manusmpti

Sacred Books of the East: The Laws of Manus (Muller, 1886): It is an English
translation of all twelve chapters of MS by G. Bihler.

Manusmyti with the “Manubhasya” of Medhatithi (Jha G. , 1920):
Ganganatha Jha's multi-volume MS, originally published by the University of
Kolkatta between 1920 and 1939 is a deciphered by its subtitle “The Laws of
Manu with the commentary of Medhatithi”, is predominantly an edition and
translation of the original text together with the exegesis of the most celebrated
commentator. Medhatithi’s Manubhdasya has been characterized as a large
repository of fundamental issues of Dharma and Law by one of the leading
scholars on DS named J. Duncan M. Derrett (Derrett, 1973). The present work

is divided into three segments; the mila )original( Sanskrit Text, its Translation
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in English and the third segment including notes and footnotes. These three
segments comprise two, five and three volumes respectively, making it a total
of ten volumes. The first two volumes are entirely devoted to the miila. The first
volume consists of the initial six chapters and the subsequent volume carries the
remaining six chapters. It also includes a detailed Index for both volumes. The
succeeding five volumes (ie. Vol. 3 to 7) are concerned with English
Translations. VVol. 3 carries chapters one and two, Vol. 4 contains chapters three
and four, Vol. 5 has chapters five to seven, Vol 6 consists of only chapter 8 and
Vol. 7 has the last four chapters ninth to twelfth. Each of the volumes contains
a detailed Index. The last three volumes 8 to 10 are devoted to detailed notes,
textual explanations and comparative analysis conducive to understanding the
theme of the smyti and making the subject more interesting and understandable.
Manusmyti with Commentary of Kullukabhatta (Shastri & Banerji, 2010): It
is an English translation of all twelve chapters of MS by Jagdish Lal Shastri.
The first edition was rolled out between 1972- 1974 and has been reprinted
by Motilal Banarsidass ever since.

Manu’s Code of Law: A Critical Edition and Translation of the Manava-
Dharmasastra (Olivelle, 2005): Itis one of the most important texts in the
Sanskrit canon, indeed one of the most important surviving texts from any
classical civilization. It paints an astoundingly detailed picture of ancient Indian
life, covering everything from the constitution of the king's cabinet to the day-
to-day routine of humans, domestic life, economical aspect and its law-based
doctrines have been central to Indian thought and practice for over centuries.
Despite its importance, however, until now no one has produced a critical
edition of this text. In this volume, Olivelle has assembled the critical text of
Manu, including a critical apparatus containing all the significant manuscript
variants, along with a reliable and readable translation, copious explanatory
notes, and a comprehensive introduction to the structure, content, and socio-
political context of the treatise. The result is an outstanding scholarly
achievement that will be an essential tool to understand the law annexures and

construct the chronologically correct history of classical India.
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v.  Manusmyti with a commentary called Manvarthamuktavalr (Pandya, 1913):
This is also an English translation.
vi.  Manusmyti (Alakhadhari, 1879): is an attempt to translate the selected institutes

of Manu into the Urdu language.

7. Topics in Manusmrti

DS has made a huge contribution to the field of social institutions (SI). DS or
theological texts cover a wide range of subjects. Sl is an eminent and an integral topic
of DS. Sl ensures the social structure and mechanism for positive growth and formation
of the society. Sl organizes, directs and executes the multifarious activities required to
fulfill basic human needs. Although the concept of social formation and SI was
conceived in the Vedic period itself, it was appropriately recognized and documented
in the DS literature. Our society includes individuals from different castes, creeds,
races, religious groups and socio-economic backgrounds. Every individual practices
their own culture, family traditions and customary norms. The cultural traditions of
India are considered to be the oldest and richest. Since ancient times, India has
represented a very distinct tradition of civilization, social development and community
life. According to sociologist Bogardus (1924), Sl is a structure of society that is
organized to meet the needs of people chiefly through well-established procedures. The
concept of social structure embraces the concept of SI. The social values of India are
based on certain principles from ancient India. Traditions, customs and principles are
the basic instruments that bind society together. The most imp Sls deliberated in MS
are Varna, Apaddharma, ASrama, Purusartha, Mahapataka, Anupataka, the concept of
marriage, the birthing of progeny, Rajadharma etc. DS embraces both traditional moral
values as well as modern scientific aspects. Concerning the traditional Sls, many
contents and topics are contemporary such as medical sciences, environmental sciences,
cleanliness and hygiene, mathematical sciences, social management and economics,
law and legal studies etc.

Brief descriptions of a few of the above-mentioned topics are as follows:
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7.1 Varna

Although the word “varpa” endures multiple meanings, the connotation of the term
“varpa” here refers to the bifurcation of human beings into four categories. There are
only four varpas in the sociological arrangement system as propounded in MS namely
brahmana, Ksatriya, vaisya and sadra. The first varpa belongs to the brahmana, who
is the creator and controller of the dharma (duties or responsibilities) of the society.
The rules and regulations prescribed made by him are valid for all. He holds no interest
in luxuries and nor is he entitled to accumulate wealth. He subsists on fruits-root-tubers-
herbs and shrubs. Engaged in penance, religious practices, acquisition of knowledge
and vision is his only focus. Brahmana was assigned six deeds namely studying and
the teaching of the Vedas, performing holy sacrifices for themselves and others, giving
and accepting alms®. Three out of the six prescribed deeds namely; teaching of the
Vedas, performing yajiias for the householders and receiving charity are associated with
the livelihood or the social subsistences of brahmanas®’. The ksatriyas were duly
assigned with the social responsibility to protect the citizens, to bestow gifts (donations
and charity), to offer sacrifices, to study (the Vedas, six vedangas, Dhanurveda,
Nitisastra, warfare, weaponry, administration etc) and to abstain from attaching himself
to sensual pleasures®®. The ksatriyas are endowed with the specific characteristics and
qualities of bravery, brilliance, stamina, efficiency, immovable tendency in battles,
warfare, weaponry and charity etc. Accordingly, he collects the tax and spends the
amount collected from the tax in the interest of the people. The ksatriyas are only the
follower, administrators and protectors of the rules. The right to be a king, according to
the varpadharma, is the ksatriyas, therefore Manu has represented the ksatriyas sect as
rajadharma. The ruler protects the society from anti-social elements. It is the right of
ksatriyas to punish the criminal and reward the virtuous. He punishes the wrongdoers
but does not himself frame the rules regarding punishments. The vaisyas are responsible
to tend cattle, donations and charity, offering sacrifices, studying (the Vedas, six

Vedangas, Arthasastra (AS), Vanijyasastra, commerce, accounting, trading,
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craftsmanship etc.) to trade, to lend money and to cultivate the land (agriculture)®®. It
was only the responsibility of siidras to provide service™ to the previously mentioned
three varpas. Among the several occupations as deliberate, the most commendable is
the teaching of the Veda for a brahmana, protecting the citizens or a ksatriya and trading

for a vaisya'.

7.2 Apaddharma

Manu is a visionary theologist. He imparted the concept of “Apaddharma” for the
sustenance of the varpas in the circumstances of emergence. The concept of
“Apaddharma” elucidates that if a brahmana is unable to sustain himself by the deeds
and modes of livelihood prescribed for the brahmanas, then in times of distress he can
subsist on the ksatriya’® and vaisya’® disposition. A brahmana can earn his livelihood
through the means of agriculture, rearing of cattle and prescribed mode of business
activities of pure pursuits. Yet, sudravrtti i.e. act of service and labor has been

completely forbidden for brahmanas even in times of calamities’.

7.3 Asrama and Purusartha

Asrama is an important institution of Hindu social organization which is intimately
associated with varpa. The term asrama depicts the idea of human training, which is
unique in the entire history of world ideology. The life of every human being is believed
to be of training and self-governance. During this phase of training, humans supposedly
pass through four stages. Each of these four stages is called Asrama. The origin of the
word “dsrama” is from the root “srama” which means hard work or effort. The
commentator of Amarakosa, Bhanuji Diksita has defined the word “asrama” as a

pitstop where appropriate kind of efforts is made for the successful performance of

69 qoIAT TEAV ITATHSATSEATTHS = | 0T FHlE 9 9767 FIUHa 7 || AgEq i 1.90

70 e UA q T T FH AATR | TAO UF FOTAT ST AT | AT 1.91

7L SETSYATHT FTEITET A=TET o LA | ararhi g aeaeq [Afererfs &=ag 1| Ag=fa 10.80

72 FISTEH T TATHA FATET: T FHOT | STeq AEFTeH § ged Teaawa<: || Feqrad 10.81

73 IATFATHAS (A9  FF TR 95 T | FIOAATEITT STag 997E7 ST || Ageqid 10.82
74T sF AT FATAA || AIE(A 4.4

47



one’s own duties’. Thus, asramas are the phases or steps where the efforts are made.
Acarya Manu has also divided the dsramas into similar similar cognition. He has
presented a well-planned system, in the form of four asramas for the simple, clear,
organized and uninterrupted operation of the life of the individual as well as the smooth
working of the society. Through this program, Manu has tried to systemize the life of
the individuals for society to function ideally. Manu has divided the asramas into four
equal parts and each part has been linked to one asramas. Manu conceptualized the
span of ages to be varied in corresponding eras. In Kaliyuga, considering man’s entire
age cycle to be of hundred years’®, every asrama phase is subjected to be of 25 years.
The Aitareya brahmana also supports the claim of Manu in this context’”. The number
of asramas discussed in MS is four- Brahmacarya, Grhastha, Vanaprastha and Yati’®
which is synonymous to Samnyasa. Manu has planned the entire human life in such a
way that the problems such as generation conflict, unemployment (lack of livelihood),
population growth, criminal nuisance, and student and labour unrest which are haunting
the whole world today are automatically resolved. The psychological- moral basis of
the asramas system is purusarthas namely the dharma-artha-iama-moksa which helps
in organizing and operating the individual’s life through asramas. Asramas are
considered to have a close relationship with purusarthas. According to the Hindu
dharmakosa (Pandey R., Hindi Dharmakosa, 1998), asramas were related to
developmental work as well as the fundamental aims of life reckoned as purusartha.
Thus, asramas and purusarthas are intimately associated with each other. The principle
of purusartha is introduced to fulfill human needs through dharma in ancient Indian
society. The various efforts that a human undertakes to achieve his desires are known
as a purusartha. It makes a person aware of his ultimate goals and inspires him to
perform their fundamental duties (Singh R. , 2013). In the upanisada, gita and smrti;
dharma, artha, kama and moksa are addressed as purusarthas. It is only by attaining

these four purusarthas that a man can free himself from the repeated cycle of birth and
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death (Rani, 2004). Toomey (1976) states that rtha and kama are basic yet essential
needs of every human and they should be achieved as per the prescriptions of dharma.

The stage of brahmacharya is the initial preparation for salvation whereas, the
samnydasa asrama is the stage dedicated to attaining final salvation. Manu has duly
discussed the asrama system. Although the period from birth to twenty-five years of
age is considered the period of brahmacarya, however, the name “brahmacarya” is
annotated only after some preliminary rites. In this asrama, the child is sent to the
Guru’s hermitage to receive education. This ritual is an initiation into education. MS
propounds a detailed description of the brahmacarya asrama and prescribes specific
rules and regulations ranging from conduct, ethics and behavior to food, clothes and
even the methodology for appropriate worship. In fact, “brahmacarya asrama” is the
time to acquire knowledge, develop the characteristics of self-control and learn the art
of conduct-behavior. It is directed that the celibate scholar should study for thirty-six
years (12 years in the order of each Veda) or half of it or quarter of the time or till the
period he has grasped the three Vedas in the presence of his teacher’®. Manu prescribes
the second phase of the age cycle as the period of “Grhastha asrama”. In this second
asrama, Manu ordains that a celibate scholar who just graduated his academics is now
primed and equipped to shoulder the responsibilities of a family. He should marry a girl
with scriptural qualities and allowed her to reside as a householder, produce progeny
and earn livelihood for their sustenance. Manu opines that Grhastha dasrama is superior
in comparison® to all other asramas. MS mentions a comprehensive and exhaustive
description of the ethics and rituals prescribed for the householders. The other three
ashrams namely; Brahmacarya, Vanaprastha and samnyasa asrama are dependent on
the householders for alms, food, water, basic amenities, agricultural produce®® etc.
Regarding the third asrama, Manu annunciates when a householder reaches the age of
50, his skin is wrinkled and aged, his hair has turned white and has witnessed the birth
of his grandchildren, then he must resort to the forest-dwelling®, renunciate the worldly
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pleasures and begin to live his as a celibate®®. He should perform the five great sacrifices
according to the prescribed rules and sustain various kinds of pure food fit for ascetics
such as herbs, roots and fruit®. The vanaprasthi shall wear a skin or a tattered garment
and bathe twice in the evening as well as in the morning, his hair locks should always
be braided®®, and he should perform the Bali-offering and give alms according to his
ability. The vanaprasthi must honour all those who come to his hermitage with alms
desiring water, roots, herbs and fruits®. Thus, having passed the third phase of his age
cycle, the vanaprasthi may continue to live as an ascetic during the fourth part of his
existence; the age of 75-100, following the strict regimen of celibacy®” and devoting his

life to the attainment of salvation.

7.4 Samskaras

The word samskara is composed using the prefix ‘ky’ and adding the suffix
‘ghaii’ in the root, which literally means sophistication, purification, cleanliness or
purity. In the traditional Hindu system, rituals were prescribed to purify the body of an
individual so that it could become suitable for personal and social development.
Samskaras is a central concept in social science. They play an important role in society.
DS explains the rites as the basis for human beings to lead a better life. Samskaras are
those religious activities that purify the body, mind and intellect. The parallel term used
in English for samskara is “Sacraments” which means religious rituals. There are
different views regarding the number of samskaras in different Hindu religious texts.
These are approximately about 16 to 40 in number. Grhyasitras have mention 18-21
samskaras. While 13 of them are explained in MS and 40 in Gautama Grhyasiitra. The
16 samskaras promulgated by Maharsi Dayananda are widely accepted and the same
sixteen samskaras are also accepted and explained by Ayurvedic scholars (Arun Raj ,
Shailaja, & Rao, 2013). These 16 samskaras are often known as the sodasa samskaras.

The 16 samskaras are majorly divided into 5 types-
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= Pre-birth rituals: Garbhadhana (conception), Pusamvana,
Stmantonnayana.

» Infancy Rituals: Jatakarma, Namakarapa (naming of the newborn),
Niskramana (Stepping out in the external environment for the first time),
Annaprasana  (Introduction to solid food items), Cudakarana,
Karnavedhana

= Educational rituals: Vidyarambha, Upanayana, Vedarambha, Kesanta or
Godana, Samavartana (graduating ceremony)

= Domestic rites: Vivaha (marriage)

= Posthumous rites: Antyeszi (funeral)

According to Manu, the sacraments purify the body and promote an all-around
advancement of the personality of man. Though MS has not provided any specific
number of total samskaras but has aforementioned their names such as; By the
performing of oblations, Jatakarma (the ceremony after birth), the Cidakarana
(cutting the newborn’s hair for the very first time) and the ceremony of
maudijinibandhana® in which the sacred girdle of Munga grass is tied during (the
mother’s) pregnancy, helps to eliminate the defects pertaining to fertilization of the
ovum, sperms and the bearing of the child in the womb®. The ritual called
Jatakarma is performed before the detachment of the placenta (attached to the naval
cord), thereafter along with the recitation of mantras the newborn must be fed with
a mixture of gold particles, honey, and curd and ghee or clarified butter®® (Nigam
& Chandra, 2022). MS then talks about the namadheyam ceremony, the father
performs the ritual of naming the child on the tenth or twelfth (day after the birth of
the baby), on an auspicious day in an auspicious time frame and under an auspicious
constellation®. The naming of the child should be done in such a way that it reflects
his personality traits such as a name of a brahamana child should denote

auspiciousness, ksatriya’s be connected with power, vaisya’s with wealth and that
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of Siidra’s must express something contemptible®?. Brahamana’s name shall
include Sharma, ksatriya’s name shall include words that imply a sense of
protection, vaisya’s must incorporate a term expressive of thriving and a sudra’s
name must have an expression denoting service®®. Similarly, The names of girl
children should be easy to pronounce, shall not imply anything dreadful, have a
simple meaning yet auspicious, be pleasing to hear, end in long vowels and contain
a word of benediction®. These sacraments are followed by the Niskramara and
Annaprasana®®. MS instructs the performance of the Niskramara ceremony in
which the mother and child step out of the house for the first time since the child is
born to be performed in the sixth month and the Annaprasana ceremony in which
the child is fed solid food such as rice, kheer etc for the first time. The Cadakarana
must be performed in the first or third year after the birth of the child®®. Manu has
been very liberal in the context of samskaras as he has provided the options to the
family to follow their customs and traditions and perform the auspicious ceremonies
as per their will. MS has directed the age limitations for the performance of the
Upanayana ceremony. It is the rite pertaining to the initiation of a child into
education. It states that in the eighth year after the conception, the bhrahamana’s
Upanayana must be conducted, in the eleventh year after conception that of a
ksatriya and in the twelfth year of a vaisya®. Exclusive provisions for the
conduction of Upanayana have been prescribed in MS under special requirement
conditions such as a brahamana who desires proficiency in sacred learning, his
Upanayana should be conducted in the fifth year instead of eighth after conception,
that of a ksatriya who desires power and strength in the sixth year and a vaisya who
longs for wealth, his Upanayana shall take place in the eighth year after

conception®. The cessation time period of Upanayana samskara is also instructed
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in MS%. The ceremony called Kesanta in which chopping of the hair is ordained
for a brahamana in the sixteenth year from conception, for a ksatriya, in the twenty-
second year and for a vaisya, two years later than that®. After the successful
completion of Upanayana samskara the child is granted the right to study the Vedas
of his tradition. This educational ritual is called the Vedarambha samskara®*. Then
with the permission of his teacher, the celibate student should take the final bath,
which is performed according to the prescribed rules and this rite is called
Samavartana Samskara, in which the child leaves his teacher’s hermitage and
returns home after graduation. He is then expected to enter into grhastha asrama,
marry an auspicious woman?, perform the domestic rites and carry the social

responsibilities and fulfill all the prescribed social obligations.

7.5 Vivaha

The concept of marriage is a major Sl as it maintains the social structure and
ensures family development. Manu has propagated eight types of marriages
namely; the rite of brahma, that of the deva, that of the arsa, that of prajapatya, that
of the asura, that of the gandharva, that of the raksasa and the eighth kind of
marriage known as the paisdaca'®. Manu asserts that the first six types of marriages,
according to the order stated above are considered lawful for a brahmanas, and the
last four are considered lawful for a ksatriyas. For vaisyas and sidras, out of the
last four types of marriages, barring the raksasa tradition, the remaining three kinds
of marriages are declared to be following the dharma'®. The sages recommend the
first four types of marriages (brahma, deva, arsa and prajapatya) are approved for
brahmanas. Only the raksasa tradition of the marriage is recommended for

ksatriyas and vaisyas and siidras, only the Asura marriage is stated'%. The offering
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of a daughter after decking her up with expensive silken garments and royal jewels
as a bride to a man (groom) who is well learned in the Vedas, is of good conduct
and admirable character, whom the father himself invites, honours and offers

madhuparka is called as the brahma tradition of marriage®

. The daughter who has
been decked with ornaments is gifted to a priest who is duly officiating at a sacrifice,
during its performance; is called the Deva tradition of marriage!®’. When the father,
gives away his daughter by accepting one or two pairs of cow and oxen according
to the rule, for the fulfillment of the dharma, it is named the arsa tradition of
marriage'®. When the father gives away his daughter to the groom, honors him,
blesses the couple and addresses them by saying that “may you both perform your
duties together”, it is termed as the prajapatya tradition of marriage®®. When the
groom marries a girl only after having given as much wealth as he can afford and
is willing to pay for the bride and her kinsmen, it is called the Asura tradition of
marriage!!®. The voluntary union of the bride and the groom is known as the
gandharva tradition of marriage!!; as it springs from desires of lust and the purpose
of sexual gratification. The forced abduction of a girl from her home, while she
cries, weeps and protests, killing or slaining her kinsmen and breaking the doors,
windows or walls of her house to marry her, is called the raksasa tradition of
marriage!!2. If a man seduces and conforms to sexual intercourse with a girl who is
deeply asleep, intoxicated, intellectually unstable or is incapable to protect her
modesty, her valor or stealth, is known as the paisaca Vivaha. It is the most sinful

tradition of marriage!*3.
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8. Scientific Concepts in Manusmyti

DSs are an extraordinary amalgamation of arts and science. It consists of
traditional and scientific knowledge of all major fields, hence, the importance of
DSs is well renowned. In the passing years, there has been a tremendous body of
work which is being conducted on various scientific fields with respect to DS such
as computational linguistics and spatial data mining, medical sciences, military and
mathematical sciences, environmental sciences etc. The philosophical influence of
Sanskrit is visible in the field of psychological studies health and physiological
sciences. The ancient asceticism and healing traditions of Sanskrit scriptures have
found their way into modern health and clinical sciences. These concepts are studied
not only by Sanskrit scholars but also by sociologists, experts of management
sciences, political scientists, economists, legal experts, ayurveda dacaryas, and

various science experts globally.

8.1 Environmental Awareness

The environment has been given utmost importance in ancient Indian culture.
Traditional Indian society has always been spiritualistic about the environment,
thus, it is environmentally friendly. The lifestyles and conventions of the practice
for the environment by individuals were the supreme motive of the ancient society
administrators, thinkers, intellectuals and rulers for the sustainable development of
the society. The people of the DS period were duly aware of the environmental
concepts, natural resources and measures to conserve them. Indian society has
always protected natural resources through its unique religious practices and
appropriate behaviors as a way of environmental management. Many references are
found in the DS and other eminent texts of ancient Bharata on environmental
protection, ecological balance, weather cycle, the occurrence of rainfall,
hydrological cycle and all the subjects related to them. The concern for the
protection of environmental health, preservation of natural resources, proper public
sanitation and the concept of cleanliness is deeply rooted in the MS. The entire

chapter 5th of MS is dedicated to the concept of external cleanliness and sanitation.
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MS verses 5.11114-1121%5 and 5.114%° have given various measures on how to
sanitize and purify the vessels made of valuable natural resources MS presents
perception on viable environmental perspectives, new approaches and dimensions
to enhance the knowledge of ancient aspects of environmental science, natural
healing techniques, conservation, climatology, and preservation measures of natural
resources. MS verse 5.1247 elucidates the traditional methods of cleaning the floor
and sanitizing the residential areas by sweeping, coating of soil liquids by sprinkling

water, scratching or raking and by the abode of cows for one whole day and night.

8.2 Natural Resource Protection

The principal components of the environment namely; Sun, Moon, vegetation,
medicinal herbs and roots, water, energy, air, heat, land, fuel and minerals are called
natural resources. A very modern contemporary concept of “live and let live” has
been highlighted by an ancient text like MS. Verse 5.458 has strictly forbidden
violence and killing of animals. Wildlife is also one of the major natural resources.
Conservation of wildlife promotes biodiversity and prevents the entire ecosystem
from being harmed. The few animals such as cows, goats and sheep were also major
sources of milk products, and oxes, camels, elephants and horses were used as
transportation and in warfare. DS texts have ordained poaching and killing of
animals to be illegal and a sin.

8.3 Medical Sciences

Ancient India was very advanced in the field of medicine. The main objective
of the samskaras is the proper development of the child after birth, to develop
proper eating habits, to ensure adequate nutrition, to develop its physical and
intellectual capabilities, to successfully prepare him for life and to build a strong

character. In a nutshell, samskaras refers to those religious rites and procedures by
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which the body, mind and intellect are sanctified. All the sacraments mentioned in
the DS play a major role in child health and overall development at each stage of
life. Some glimpses of medical science and health management prevalent in ancient
India have been presented in MS. It provides references that explore child
development, old age health, medicinal ideas, environmental cleanliness, defecation
and sanitation in ancient India. In DS, sanitation is considered an important element
to lead a pious and healthy life. Hindu scriptures repeatedly emphasize the
importance of cleanliness. It is clearly stated MS, the literal meaning of sauca in
both cleanliness and purity. sauca refers not only to the cleanliness of one’s own
surroundings but also to the purity of mind and healthy functioning of the body. MS
emphasizes the importance of the health system in ancient India and annunciates
the significance of Lifestyle changes for healthy living, purification therapies,
spiritual and mental health and a positive attitude. MS gives strict instructions to
avoid overeating®'®, consume a seasonal diet'?° and practice yoga. MS propounds
the medicinal properties of gold and discusses the importance of gold ash in

svarnaprasana for child’s immunity.

8.4 Mathematical Science

DS encapsulates features of mathematical sciences, which are distinctively
described in chapter one of MS. It showcases the division of time, centuries and
calculations of light-years and eras mathematically.

Apart from the above-discussed topics, there are uncountable topics in MS that

will be listed in the appendix.
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Chapter Two
Brief Introduction of Indexing and Online Indexing,

Concept Mining and Literature Review

Indexing is a list or an arrangement of words in a designated order. Indexing is a
methodical arrangement of names, definitions or titles, typically, in an alphabetical
order to assist or guide researchers to find craved content with as less time as possible.
The word “index” has a Latin origin (Knight, 1979) and it denotes the meaning “to
indicate”. It exhibits an alphabetical list of names, subjects, etc. with reference to the
pages on which they have appeared or an alphabetical list by title or author. J. Rothman
(1974) defined an index as “A device that serves as a pointer or an indicator, more often
an alphabetic list that includes subjects and names of people and places that are
considered to be of significance in a graphic record”. According to Harper (2017),
“Indexer is the one who points out, discloser, discoverer, informer, forefinger (indicates
its use in pointing), pointer, sign, title, inscription, list”. Anderson (1997) defines it as
“a systematic guide designed to indicate topics or features of documents in order to
facilitate retrieval of documents or parts of documents”. Taube (1953) furnishes a
technically evasive definition of an index as an array of symbols, systematically
arranged, together with a reference from each symbol to the physical location of the
item symbolized. The items themselves may be stored in any arbitrary arrangement and
yet located by virtue of the correspondence between them and their symbols. When
names or verbal descriptions constitute the symbols, the established order of letters in
the alphabet provides a convenient, searchable order of arrangement. Weinberg (2017)
suggested that an index leads from a known order of symbols to an unknown order of
information. It is in a different order from the document or collection to which it
provides access. A few of the synonyms used for the term “index” are register, listing,
directory, sequencing of contents, etc. In terms of publishing, an “index” is a list of
words or phrases and associated pointers or assigned locators to discover useful
information related to that particular heading to be found in a document or an extensive

collection of documents. An Index is a systematic guide to items contained in, or
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concepts derived from a collection (Mani, 2008). These items or derived concepts are
represented by entries in a known or stated searchable order such as alphabetical,
chronological, or numerical (Borko & Bernier, 1978). In general, the listing of topics,
phrases, technical terms, contents and themes and placing them with information in a
particular group or collection is called indexing. Nowadays, traditional indexing is
being replaced with online indexing and search. It is the process of analysing the
informational records of knowledge and depicting the informational content in the
language of the indexing system (Mani, 2008). It plays an important role in search
engines and databases. It involves:

a) Selecting indexing concepts in a document

b) Expressing these concepts in the language of the indexing system such as index

entries and an ordered list.

It is the set of designated procedures prescribed for organizing the contents of records
of knowledge for purposes of retrieval and dissemination. It can be done manually or
by the means of a machine. Indexing originally referred to as “Cataloguing”, is the
oldest technique to identify the contents of items to assist in their retrieval. The
objective of cataloguing is to give access points to a collection that are expected and
most useful to the users (Baburaj, 2020). It was formerly known as a “Concordance”.
A concordance is an alphabetical list of the principal terms used in a compendium or
an enormous body of work, listing every instance of each word with its
immediate context. Concordances are compiled only for compositions of exceptional
eminences, such as the Vedas (Bloomfield, 1990), Bible, Quran or the works of
Shakespeare, James Joyce or other classical Latin and Greek authors (Wisbey, 1962).
India has seen excellent strides in Information and Communication Technological
(ICT) applications for Indian Languages in general and for Sanskrit in particular. Since
Machine Translation (MT) from Sanskrit to other Indian Languages is often the desired
goal, traditional Sanskrit lexicography and indexing have attracted a lot of attention
from the ICT and Computational Linguistics (CL) community. While several attempts
are being made to build word nets, search engines and indices on traditional Indian

epistemological and logical principles, there have been no serious efforts for generating
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a cross-referential indexing system to create lexical resources for knowledge tradition
(Mani, 2008).

1. Indexing in Sanskrit Knowledge Tradition

Memoirs of nature, chronicles of mankind, religious instances, philosophy,
ethics and cultures, scientific traditions and the genesis of the world have been
extensively compiled in Vedic literature and following primitive DS texts. The proper
knowledge of which is possible only through the perusal of Vedas. As previously
discussed in chapter one, the studying and teaching of Vedas, since ancient times, has
been conducted under the sruti tradition, due to which Vedas are reckoned as sruti
(Witzel, 2008). Vedas are utilitarian for human welfare and beneficial from the
perspective of history, religion, philosophy and culture. Vedas were composed to
understand the meanings and sentiments of enlightened sages. Vedangas, the auxiliary
texts of Vedas, facilitated the understanding of Vedic mantras, deliberations of the
divinity, sages and appropriations (Rawat, 2015). Multiple efforts were made to
preserve the eminent knowledge stream. In order to preserve the Vedic knowledge
tradition and to prevent the possibility of errors, fend the flaws and incommode the
disparities in the meanings, alterations and interpolations of Vedic mantras over due
course of time, the primitive sages composed exemplary index literature in addition to
the six Vedangas.

Indexing in Sanskrit literary tradition was also introduced to maintain the
enumeration of the mantras, their chronological order, and the numerical sequencing,
to keep track of the number of times a verse appears and to assure the universal
knowledge approach of the text. The indexes are also comprehended to indicate the
authenticity of the available text of the Vedas (Upadhyaya & Pandeya, 1997; Rawat,
2015). Thus, it is appropriate to state that indexes were first proliferated for the perusal

of Vedas and to intercede the true knowledge of the DS scriptures (Kumar, 2016).

1.1 History of Indexing in Ancient Indian Tradition
The term used for indexing in Sanskrit and Hindi is “Anukramanika”. The word
“anukramanika” is composed of two terms; prefix “Anu” conjoined with the verb root

“Krama”, in summation it denotes the meaning of pursuance or to follow. The literal
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meaning of index is a systematically organised, methodically ordered bibliography or
a list of contents in a book or a table of subject headings (Upadhyaya & Pandeya, 1997;
Rawat, 2015). Fundamental lists of each mantra, letter, verse, deity, rsi, term etc. of the
samhitas are categorically maintained in the anukramanika and all these mantras are
catalogued in the same order as they have been accustomed in the Vedic Samhitas
(Sahay, 1978; Tiwari, 2014). Each samhita has its unique index in the form of
aphorisms, in which the complete description of rsis, deities, verses etc. related to that
samhita is given in a designated sequence (Avasthi, 1983; Goel, 1999). The symbol of
each hymn, the reference number of the mantras, the verses, the name of the sages, the
gotra and the description of the narratives adapted according to the context are also
found in the indexed literature. The emergence of index literature is perhaps, the reason
that even after the passing of a millennium, defects in the form of omissions, alterations
and lapses have not appeared in a single line of the Vedic literature (Rawat, 2015;
Upadhyaya & Pandeya, 1997; Dwivedi, 2010). Following the indexed literature,
Western and Indian scholars of the present era have also understood the importance of
such works and have garnered awareness in this direction (Rawat, 2015; Upadhyay,
2006). In the present context, Vedic Concordance and Vedic Padanukramakosa are the
authentications and valid proofs of this.

The above discussion advocates that, the tradition of indexing rudiments from the Vedic
period. The first available index is the Rgveda Anukramanika authored by Saunaka.
Among the ancient indexers; Saunaka, Katyayana and Madhavabhatta are the most
prominent and Saunaka are acclaimed to be the pioneer of the three. There are ten
indexes accredited in the name of Saunaka such as; Arsanukramani,
Chando'nukramani,  Devatanukramani,  Anuvakanukramani,  Suktanukraman,
Rgvidhana, Padavidhana, Brhaddevata, Pratisakhya and Saunakasmrti. Vayupurana
(Shastri, 2005) proclaims Saunaka to be the son of Bhrguvamsi king Sunaka. He is
called “Ksatropetam”, “Dvija”, “Mantrakrt’, “Madhyamadhvaryy” and “Kulapati?!
(Satavlekar & Sharma, 1968)”. Katyayana is the author of the renowned index called
Sarvanukramani. Baldev Upadhyaya (2006) alleges that Panini had borrowed his

technical terminologies from Vajasaneyi Pratisakhya, which is composed by
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Katyayana. Upadhyaya (2006) considers Katyayana, the creditor of Vajasaneyi

Pratisakhya, to be distinct from that of the Vartikakara Katyayana and prior to Panini

(Upadhyay, 2006). Madhavabhatta is the author of Rgarthadipika (Swaroop, 1939).

The name Madhavabhatta is mentioned in the Rgveda commentary composed by

Sayana. The tradition of indexes has been very extensive since ancient times. Even

today, the significance of indexes remains intact and integrated as it was in ancient

times. Beginning, from the Vedic Concordance of Maurice Bloomfield written in the
year 1906 until “Prasthana Trayt Padanukramakosa™ authored by Prof. Gyanprakash

Shastri and Dr. Vijay Kumar Shastri in 2014 propounds the importance of hierarchical

corpus indexes. These indexes have been published under different names, but all are

similar in terms of methodology, structure etc. but have rendered some new topics in it.

Most of the indexes and corpus texts published between 1906 and 2014, of which, the

Vedic Index of names and subjects (Macdonell & Keith, 1958), the Vaidika Kosah (Dutt

& Hansraj, 1926), the Taittiriva Samhitayah Padanukramant (Shastri P. , 1930), the

Vaidika Padanukramakosah (Vishvabandhu, 1955), A Practical Vedic Dictionary

(Kant, 1981), the Vaidika Kosa (Upadhyay & Upadhyay, 1995), the Vaidika

Padanukrama Kosa (Bimali & Upadhyay, 2005), An Update Vedic Concordance

written in the Roman script (Franceschini, 2007), Brhad Vaidika Samhita Dhatukosah

(Kumar P. , 2011), Vaidika Kosa (Kant, Vaidika Kosa, 2012), Rgbhasya-Padartha-

Kosa (Shastri & Kumar, 2013), Prasthana Trayr Padanukramakosa (Shastri & Tyagi,

Prasthana Trayi Padanukramakosa, 2014) and Vedic Index (Rai, 2014) are the

prominent ones.

Names of the earliest and most eminent indices available in Sanskrit Literary Tradition

are as follows:

1. Rgvedic Indices: Arsanukramani, Chando'nukramani, Devatanukramani,
Anuvakanukramani, Suktanukramant, Rgvidhana, Padanukramanit  or
Padavidhana, Brhaddevata, Rksarvanukramanika and Madhaviyanukramant (Also
known as Rgarthadipika), Rkpadavarnanukramani/Astaksart or Baitha Paribhasa
or Padavarpalaksanaparibhasa, Rgvediya hilanukramani, Nitimanijari, and
Caranavyithasiitra.

2. Yajurvediya Indices: Sukla Vajasaneyi Sarvanukrama (Sarvanukramasitra or

Sarvanukramani), Sukla Vajasaneyi Anuvaka Savkhya (Anuvakanukramani Ya
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Anuvakadhyaya), Sukla Kanpva Kanvanukramasitra, Krsna T aittiriya
Kandanukrama and Carayaniyarsanukramanika or Mantrarsadhyaya.
3. Samaveda Indices: Samasarvanukramani,  Naigeya Sakhanukraman,

Samavedarseya Dipa, Kalpanupadasiitram, Upagranthasiitra, Anupadasiitra,

Nidanasiutra, Upanidanasitra, Tandyalaksanam, Dhatulaksanam,
Paricavidhasutram, Matralaksapam, Stobhanusamhara and
Gayatravidhanasitram

4. Atharvaveda Indices: Brhatsarvanukramanika, Paricapatalika  and
Dantyoszhyavidhi

1.2 History of Indexing in Western Tradition

Modern printing technology emerged in 1440, which resulted in a wide array of medical
texts being published. In 1460, the era of printed book indexes emerged and the first
Bible concordance was published in the year 1544. Among all the versions of
concordances, “Complete concordance of the Holy Scriptures” published in 1737 by
Alexander Cruden is currently available today. The first-ever index introduced in the
English Language was printed in 1755 in “A dictionary of the English Language” by
Samuel Johnson. In 1877, the Index Society was founded in London with the intention
of creating a general index for universal literature. With the assistance of Dr Henry
Wheatley, an eminent bibliographer, author, editor and indexer with a strong interest in
language and literature, the aforementioned society continued up to 1890. Eventually,
women began contributing to the codifying of indexes, which resulted in the formation
of the “Society of Indexers” in Great Britain in the year 1957. While Britain was
advancing on this front, William Frederick Poole commenced his index in the United
States which was published under H.W. Wilson Company (Holley, 1976). It was during
this time that a visionary indexer Paul Otlet instituted a universal index known as the
Universal Bibliographic Repertory. This was the only index that incorporated over
eleven million entries. He also anticipated the emergence of the internet in which he
described that an individual would be able to access indexed knowledge via a digital
medium (Otlet, 1934). Since the conception of computers and the internet, primary
printed indexes have assisted remarkably in creating huge databases of digital indexes.

It has facilitated in making a paramount of information accessible to researchers and
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scholars making the profession of indexing crucial. There are various types of indexing

that have emerged over time, as a way of sharing knowledge and ideas (Maliakkal,

2019).

1.3 Types of Indexes

Based on the introductory deliberation on general indexes, indexes may be classified

by three overall sets of criteria:

Criteria related to the kinds and attributes of source documents: This
includes indexes of disparate domains and genres, such as historical (Towery,
1998), medical (Wyman, 1999) and legal indexes (Kendrick & Zafran, 2001) or
indexes of court decisions. Such indexes are known to incorporate analytical as
well as comprehensive entries. The most important categories of index that falls
under this criterion are book indexes (Mulvany, 2010), journal indexes
(Fugmann, 1997), image indexes for both still (Jérgensen, 2017) and moving
images (Turner, 2017), sound and music indexes (Keyser, 2012), multimedia
and non-text indexes (Rafferty, Pauline & Hidderley , 2005; Neal, 2012),
database indexes and computer-web indexes (Keyser, 2012; Lewandowski,
2014). There are journals devoted entirely to web indexing namely; the Journal
of Internet Cataloguing from the year 1997 to 2007 and 2008 named Journal of
Library Metadata.

Criteria related to the attributes of the target documents: The type of
indexes that plummet under this category may be broadly classified according
to their organization such as; alphabetical indexes and systematic indexes.
Systematic indexes can be arranged according to a subject, chronology or place
classification or according to the kinds of signs used. This is particularly, visible
in the case of picture indexing. A back-of-the-book index is generally based on
the same signs as used in the book itself (Chu, 2001). According to the
information they provide in annotated indexes and naked indexes. According to
their medium/physical form, e.g. printed indexes, card indexes and electronic
indexes. Lastly, According to whether they are static in the form of a printed
index or dynamic in which new links between source documents and indexes

are added, deleted or changed.
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= Criteria related to the indexer, the indexing process, the context in which
the indexing is taking place and the tools used: Indexes may be classified as
human-based indexes and computer-based indexes (Smiraglia & Cai, 2017).
Softwares are often used in indexing, either for automatic indexing or as a tool
in the manual indexing (Browne, Glenda & Jermey , 2007; Schroeder, 2003). It
can also be categorised as a “derived” (Stock & Stock, 2013) or an “extracted”
index where all the symbols used as headings in the index are taken directly
from the source documents versus the “assigned” index where the indexer

assigns terms or symbols that do not occur in the source documents.

2. Introduction to Online Indexing
Due to the acute growth of the development of IT, traditional indexing is now being
supervened by online indexing and search engines etc. In the digital network era,
information sources are growing at an exorbitant rate, available in many forms and
formats, and accessible through various channels (Bichindaritz & Akkineni, 2006).
Moreover, recent advancements in Information and Communication Technology (ICT)
help in the integration of different information sources and processing them on a larger
scale. The results of ICT applications in library activities are related to the development
of wider and more efficient information services. Remote database search service
(RDBS) can be both bibliographic as well as full-text databases, it is possibly one of
the most prominent products of ICT-enabled library services. The investigations of
computerised indexing date back to the late 1950s. With the introduction of digital
information retrieval technologies in the 1950s, Hans Peter Luhn, an IBM engineer,
presented a computer-produced index in 1958 called KWIC (Key Word in Context)
indexing. The system was based on simple, mechanical manipulations of terms derived
from document titles. It was the earliest and the most primitive form of computerised
indexing method relying on the power of computational technology. The initial stage
of online indexing which commences from 1957 to 1958, its peak can be seen from the
beginning of the 21% century.

Computers are now being increasingly used to aid indexing, relying on stored
dictionaries of synonyms and homonyms etc. They are also used for automatically
arranging entries in alphabetical order or subordinating subheadings and cross-

66



references in exact sequence under a heading, and performing many other functions
that previously had to be done manually and therefore were quite expensive, time-
consuming and often subjected to errors. In the late nineties, after the introduction of
Unicode (a 2 byte-oriented) encoding standard that can represent all characters of all
scripts of the world) as a text encoding standard, computerised indexing systems are
able to store, process and retrieve multilingual documents available in different scripts.
Digital Indexers effectively index large electronic document depositories, thus, making
data searchable Online. Automatic indexing became essential to maintain the ability to
find relevant information. Building on Weinberg’s (2017) definition, an index can be
considered a kind of document, whether an independent document (e.g., printed or
electronic as a database), a part of a document (e.g., a back-of-the-book index) or a
structure embedded in a document (e.g., in an XML document). The function of indexes
is to provide access to information in or about other documents. (Hjgrland, 2018).

The process of collecting, parsing and storing data to provide immediate and accurate
retrieval of information, is called indexing. Depending on the data collected, several
indices may be created. The process can be manual or automatic. Manually generated
indices include web directories, back-of-book-style indices, and metadata.
Automatically generated indices are normally associated with the infrastructure of
search engines (Moura & Cristo, 2009).

2.1 Importance of Online Indexing

The basic function of indexing is to aid in finding relevant information from one or
different documents in very less time. Online indexing is currently embedded in all
search engines, through which it takes very little time to search (Tiwari A. , 2011).
Automatic indexing has greatly contributed to the increase in the promulgation of
information globally. Technological advancements have resulted in an explosion of
information and made information quickly and easily available to potential users. The
availability of innumerable documents on the web leads to the search for “state-of-the-
art” technologies, which reduce the time taken to process and disseminate information.
Thus, the way has been paved for quick dissemination, automatic information

acquisition, processing and retrieval of information. Therefore, automatic indexing is
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helpful as it helps to obtain accurate information from various materials in less time

(Adetoro, 2014). The benefits of indexing are described in the following indicators:

10.

Provides guidance to the user for articles and other documents.

The index provides the exact content that the user wants to access in a very short
time. Even the information which is unknown to the user can also be obtained
through it.

Online Indexing saves up a lot of time, by providing relevant information to the
searcher, thus, motivates in the actual search. Without indexing, it would be
practically impossible for the searchers and researchers to extract the required
information of a specific concept from various different documents. This would
hamper the user’s time to search for the required content. They would have to
read and study the textbooks page-by-page, search every related text, sort, label,
list the references, catalogue the study materials, and physically make the efforts
to visit libraries, study centres, translations and epigraphy hubs to collect
information. Thus, digital indexing is very time effective.

Through the index, useful information about the research area, subject fields,
words etc. is obtained with concrete evidence and accurate references.

Facts of any subject area can be searched in cross-reference through an online
index. The search can also be done through the synonyms of the words that have
been searched.

An index helps the user to get the latest information about any subject and the
results are obtained expeditiously (Seth, 2004)

Indexing surpasses the language barrier, the main function of the index is to
solve the problems arising in the published materials in different languages.
Indexing plays a major role in helping the user determine the actual content of
an article.

Presently there is a multitude of documents available on the web. In all these
documents any single word and concept can be adroitly searched in less time
through online indexing.

Indexes are very important for researchers. For example, if a researcher is

willing to do research on an area of DS, then he can easily procure information
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about DS through any popular search engine, whereas without an index it would
not be possible.

2.2 Types of Online Indices

Automatic text analysis became a subject of significance in the late 1950s and
a major focus within the then-emerging field of information science. Initially, the goal
was to provide expedited and wholesome access to the scientific and engineering
literature. The second factor was the availability of computers and the recognition of
the fact that these machines are capable of processing words as well as numbers. The
third influence was the emergence of a new field of study called computational
linguistics, led by notable laureates such as Noam Chomsky (1957) and Zelling Harris
(1962). Lastly, the fourth thrust was the research developments and advances in the
fields of artificial intelligence and self-organizing systems. Studies on automatic
indexing, automatic abstracting, machine translation and various other information-
processing and retrieval activities blossomed during this period. The literature on
automatic indexing is voluminous. Two excellent state-of-the-art reviews have been
prepared by Stevens (1970) and Sparck-Jones (1974). In addition, there is the series
Annual Review of Information Science and Technology, as well as a number of relevant
books (Machine Indexing, 1961; Borko, 1967; Salton, 1971).

The E-index is a computer program that collects, parses, and stores data to facilitate
fast and accurate information retrieval. Index design incorporates interdisciplinary
concepts from linguistics, cognitive psychology, mathematics, informatics, physics and
computer science. An alternate name for the process in the context of e-index designed
to catalogue any document on the Internet is Web indexing. The e-index is embedded
in two modes;
= Static indexing system: it shows queries on the basis of compiled data. A static
indexing system stores the data in a simple text file and displays the result if the
query exists in the file database (Carmel, et al., 2001; Buttcher & Clarke, 2006).
= Dynamic indexing system: it works on a running data basis. It is based on
RDBMS technology in which data are stored in several tables and all the tables

are adjoined to each other.
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Automatic indexing is the process of determining and organizing index terms (lists) for
natural language without human intervention (Tiwari, 2011). It is constructed using
algorithms, a method of CL. This method works on the basis of the collection of
databases, which includes the full text of the document, reference list, images, audio
and video etc. Automatic indexing is a digital skill by which a large number of
documents are searched for terminology, classification, lexicographies or dictionaries
or ontologies. This search process happens very quickly and effectively. With the
increasing number of documents on the Internet nowadays, automatic indexing has
become imperative for search engines. Without this, it may not be possible to find the
word and related information in all the documents immediately. Automatic indexing is
based on two assumptions:

1. Itisacollection of documents in which each document contains information on

one or more subjects.
2. This collection also contains a list of indexes in which one or different terms are

described.

Thus, online indexing can either be “keyword indexing”, “derived or derivative

indexing” and “assigned or assignment indexing” (Gibb, 1992).

2.2.1 Keyword Indexing

It is based on the usage of Natural language terminology for generating the
index entries. The term ‘Keyword’ refers to a significant or memorable word (also
called ‘catchword’) that serves as a key term in denoting the subject taken from the title
or abstract or text of the document. It is, therefore, called the title index. Although,
common words like articles (a, an, the) and conjunctions (and, or, but) are not treated
as keywords because they are inefficient in doing so. This system is also known as
Natural or Free Indexing language. It is to be pointed out here that the concept of
keyword indexing is not new and it existed in the nineteenth century as a ‘catchword
indexing (Harter, 1975; Olsgaard & Evans, 1981; Hulth, Karlgren, Jonsson, Bostrom,
& Asker, 2001).
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2.2.2 Derivative Indexing

Derived indexing is a method of indexing in which a human indexer or a
computer extracts the required information from the title or the text from a document
under which entries are made such as one or more words or phrases to represent the
subject theme of the work (Gibb, 1992). It is also known as extractive indexing. In
derivative indexing, terms that are to be used to represent the content of the document
are derived directly from the document itself. Here only the information which is
manifested in the document itself is mined for the user’s perusal. Index terms are
derived directly from the title or text of the document. It requires the least intellectual
effort on the part of the indexer. Mechanical devices and computers are used in
abundance to carry out the burden of index preparation as well as the tasks of matching
these with the queries put to the system by the user. Examples of derivative indexing
are keyword indexing, citation indexing, automatic indexing, etc. (Balasubramanian et
al, 2004).

2.2.3 Assigned Indexing

Assigned indexing is also known as “concept indexing” because it involves
identifying concepts associated with the content of each document. It is a method of
indexing in which a human indexer selects one or more subject headings or descriptors
from a list of controlled vocabulary to represent the various subject ideations of a work.
The indexing terms selected to represent the content need not appear in the title or text
of the document indexed. Yet, it is accurately catalogued and furnishes the appropriate
information. Here, an indexing language is designed and it is used for both indexing
and searching. Some notable examples of assignment indexing are chain indexing,
PRECIS, POPSI, classification schemes, etc (Field, 1975; Burnett et al, 1979).

2.3 Features of Online Indexing

Computerised indexing can be defined as the process whereby a computer is used to
process a natural language text that is already in machine-readable form so that indexing
terms are allocated to its content without direct human intervention (Grishman, 1986;
Mitkov, 2004). The features of computerised indexing are:

= Computerised indexing is instant indexing of any words.

71



= |t usually results in much better performance.
= |t makes it possible to quickly and instantly retrieve the data and information.
= As the computer generates the result instantly so it is dynamic. The result

appears based on the size of the data.
2.3.1 Manual Indexing Versus Online Indexing

Described below is the comparison between Manual and Computerised Indexing and
highlights the features of both the indexing systems (Sahoo & Kumar, 2020; Salton, A
comparison between manual and automatic indexing methods, 1969);

Manual selection and analyses of texts and terms for indexing. Semantic,
syntactical as well as contextual considerations govern the selection of indexing terms.
Disagreement among indexers on the determination of the subject of a document as the
process of determination of subjects may vary from one indexer to another indexer.
Selected index terms less in numbers. It is extremely time-consuming and expensive. It
is very difficult to maintain consistency in manual indexing. Relevancy of results is not

always ensured. Generally shows high recall and low precision.

Computers can select words by employing statistical techniques. Computer
algorithms are drawn to select or exclude a term by following the rules of semantic,
syntactical and contextual connotations. Determination of the subject of the document
is a mechanical process, hence the output will be congruent and consistent. Selected
index terms are far more in number. It is very time efficient and index entries can be
produced at a minimal cost. Consistency in indexing is dexterously maintained.
Relevancy and accuracy of results are ensured. Generally maintains a balance in recall
precision (Mani, 2008).

3. Introduction to Concept Mining

Concept mining is the process of searching documents or unstructured text for
ideas and topics. Similar to text mining and data mining, concept mining involves
creating a mining model and applying artificial intelligence (Al) to it. However, concept

mining focuses on finding intent and deep-rooted meaning rather than extracting
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explicit information. Text mining is the process of extracting important information and
knowledge from unstructured text. This was first proposed by Feldman and Dagan
(1955). Text Mining is a field that is at the intersection of many other research fields
and is christened with disparate terms like data mining, knowledge discovery from
databases, information extraction, information retrieval etc. (Feldman, Dagan, & Hirsh,
Mining text using keyword distributions). The main difference between text mining and
data mining is that data mining tools are designed to deal with structured data from
databases or XML-based files. However, text mining deals with unstructured or semi-
structured data such as text documents, HTML files, and emails. Thus, text mining is a
much more generalized solution for text, where large volumes of different types of
information should be consolidated, managed, merged and retrieved. To facilitate
effective and efficient learning, text mining attempts to discover new, previously
unknown information by applying techniques from natural language processing (NLP)
and implying data mining techniques (Shehata, 2009).

4. Literature Review

This segment deals with the survey of research performed and published
previously. It furnishes a detailed description of such researches. The focus of the
research survey is that it summarizes and organizes recent researches resulting in a
novel understanding of work in that specific subject field. The survey section of any
research dissertation is a theoretical exhibition of general knowledge of the subject area.
It emphasizes the classification of the existing literature, developing a perspective on
the area and evaluating trends. To provide a structural form to any research work, it is
imperative to conduct a comprehensive research survey as it helps in differentiating the
present research theory from other related works. A meticulous research survey also
supports the authentication and validation of the research being conducted. It dispenses
a systematic discussion on the related topics and inspiration for interdisciplinary
researches. It also furnishes an insight into different perspectives, new angles and
dimensions to the previously deliberated concepts and provides state-of-the-art views
about the researches already conducted (Fischer et al, 2020).

The major concepts collected in this survey are structured on the basis of

published conference proceedings, chapters and abstracts published books, research
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papers, scholar and journal articles, reading materials, government-aided research
projects, published and unpublished M.Phil. dissertations and PhD theses of scholars
all around the world. In the present survey, a brief survey of research works related to
DS, MS, its concepts and ancient philosophy, terminology, contemporary contents with
respect to the scientific streams, computational linguistics, digital indexes etc. have
been carried out.

Descriptive, analytical, exploratory, comparative, critical, theoretical and
qualitative research methodologies have been adopted including the study of secondary
or auxiliary sources to make this study well organised and multidimensional. Majorly,
historical analysis and comparative fundamentals have been perused in formulating the
present research diagnosis.

The detailed exhaustive survey is broadly classified under following three headings:
1. A brief survey on traditional aspects and concepts of MS.
2. A brief survey of contemporary themes of DS
3. A comprehensive survey on the computational aspect of indexing, search and

concept mining

4.1 A Brief Survey on Traditional Aspects and Concepts of MS.

So far, innumerable works have been conducted on the traditional aspects and
significant concepts of MS in the country and abroad. Comparative, critical, descriptive,
theoretical and qualitative research have been carried out in this subject area. In this
section, a detailed survey of the research works done on the traditional subjects and
major concepts of MS have been interrogated.

4.1.1 Dharma

An in-depth discussion of dharma has been done in the previous chapter,
following is a brief theoretical survey of laureates in this regard. Lee (2022) is in
agreement with the definition of dharma as stated by the eminent theologist Kane
(1930) but presents it as the principle of self-denial and emptiness. Srivastava’s (1968)
Indian Social Structure, Kane’s (1930) History of Dharmasastra, Dubey’s (1964)
perspective of social system, Bhatt’s (1965) views on ancient Indian culture and Swami
Vivekananda’s important book named “Hindu Dharma” are the most notable texts with

regard to the definition and description of dharma. The views of few other scholars
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(Mishra & Mishraa, 2001; Mishra V. N., 2008) on the status of Indian society, Hindu
customary traditions and sanatana dharma are also noteworthy. Sturgess (2015)
presented a comprehensive and engaging account of rajayoga and kriyayoga. These
authentic forms represent true Yoga, and their practice provides spiritual seekers with
the ultimate pathway towards self-realisation, inner freedom and ineffable peace and
joy. He depicted sanatana dharma as a spiritual path to attain eternal truth.

4.1.2 Varna System

In ancient Indian civilisation, to make human life civilised, cultured and well-
planned, the varpaasrama system was introduced. Varpa is considered as the
classification of the major responsibilities held by the individual of the society in
Ancient India. It basically manages the society through appropriate distributions of the
duties to everyone ensuring their rights and safeguarding the interests of every
individual in the society. Brahma created four varpas namely brahmana, Ksatriya,
vaisya and sidra from his mouth, arms, thighs and feet respectively'?2, If we demurely
study and contemplate the arrangements of MS, we receive a clear insight that
fundamentally the number of varpas was not four, but two. The supposedly two varznas
are dvija or dvijati and siidra'®. Dvija or Dvijati covers the first three of the four major
varnas: brahmana, Ksatriya and vaisya. Manu also conformed to the same varnpa
classification on the basis of the citizens bearing the corresponding social
responsibilities. Manu says that this segmentation is divine division. In all the scriptures
such as MS, yajiiavalkyasmrti etc. brief but accurate description of Vedic, Sanatana,
Hinduism, domestic rituals (Elder, 2006), varpaasrama dharma, the origin of varna,
prescribed duties and responsibilities for each varpa, asrama system and human
conduct are provided (Chaubey, 2005).

Dwivedi (2018) has given the classic description of varza and Hindu marriage,
varna and social corruption and the relation of varpa to Hindu deities and their duties.
Over the course of time, rapid changes and distortions began in the varra system and
the caste system was then, formed out of those varras. Based on this system, Saxena

and Indoliya (2011) did an analytical study on the characteristics, merits, qualities and
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possibilities of varpa, caste and clan has been presented. It also gives detailed
information about the five basic principles of the origin of the varna system. Apart from
this, the qualitative analysis of varra, caste and the importance of varpa in the
contemporary perspective is also presented. Béteille (1965) outlined the structural
changes in castes and changes in the inter-caste power structure. Damle (1955) has shed
light on the peculiarities of the caste system in Indian villages. Olcott (1944) postulated
an exhaustive theory on the caste structure of India, based on the substrata of primitive
DS prescriptions. He has exhibited the hierarchy based on birth and reincarnation,
talked about the minorities and outcastes, compelling religious sanctions, endogamy
etc.

Tiwari (2014) discusses the Origin of varza and brahmana institutions, the
concept of brahmanism in smyti, brahmana institution in Indian politics and its social
status. He further implores the contribution of brahmana in the field of education and
preservation of culture. In Sanskrit literature, the brahmanas have been described as
the most supreme out of the four varras. Since ancient times, their position in society
was the most respected and the special rights to study as well as, to teach were reserved
exclusively for the brahmana. The position of brahmana in the traditional Brahminical
society, followed by its social institution in Indian politics (Elder J. W., 2006) is widely
explored. Elder (2006) analyses the main elements of the traditional Brahminical
society, followed by the instructions for human conduct and domestic rituals described
in the DS. In ancient Sanskrit literature from Vedas to smyti, sudras have been
considered as minor division. Acarya Manu refers to siidra only as servants. According
to MS, the only duty of the sidra is to serve the three upper divisions, whereas, Kautilya
acknowledges the sidra to be an integral part of the Aryan community. Jaiswal (1980)
presented a credible sociological research study of sidra in chronological order. They
attain a complete demonstration of how the pitiable conditions of sidra changed from
the Vedic period up till the commencement of the medieval period. They further
outlined the concept of the medieval varpa system and varnpa samkarata.

There are a lot of noticeable disparities in the education system in India.
Education in India may be widespread but not everyone has equal access to it. The
lower-middle and working labour class of our society refrain from sending their

children to school and rather have them work and earn as daily wagers. The three
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imperial Sls namely vidya (education), Vedas (religion) and varpa (caste) are
interlinked in our society. These three are considered to be mutually dependent on each
other. Borooah & lyer (2005) presented an article that examines whether, and to what
extent, the enrolment of children at school in India is influenced by community norms
such as those of religion (Hinduism, Muslim, Sikhism, Christianity etc. ) and varra or
castes (Scheduled or non-Scheduled).

4.1.3 ASrama System

Just like the ancient Indian society was distributed into four varpas. Similarly,
an individual’s life was divided into four stages known as the asrama system.
According to the DS, an ideal life span of a human is a minimum of 100 years. This
period of 100 years is divided into equal parts of four. These were given the name of
asrama. It includes brahmacarya (training and education period), grhastha
(household), vanaprastha (retirement) and samnyasa (life of renunciation) (Olivelle,
1993). The concept of the asrama system in accordance with dharma is also very
popular in ancient scriptures (Jayapalan, 2001). According to the AS, the strict
observance of the duties of the four varza and asrama system ‘leads us to heaven’ and
bestows eternal bliss (Chander, 2015). The Vedic seers gave deep thought to the
problems of old age and evolved a social order, which provided social security and
respect to the elders. It is natural for the physical and mental health of a man to
deteriorate in old age. Texts like ayurveda, Susruta Samhita, Carakasamhita, Smrtis,
Patanjala Yogadarsana and Upanisada etc. impart advice on the appropriate way of
life and importance of astamga (the eightfold system of) yoga for the elderly people
who are in the stage of vanaprastha and samnydsa asrama. Indian health system
emphasises lifestyle changes for healthy living, purification therapies, spiritual and
mental health, positive attitude, seasonal diet, exercises, yoga and virtue for people in
old age (Tiwari & Pandey, 2013). Presenting the concept of karma and dharma, this
paper focuses on the four asramas, and the duties assigned to them, followed by the
vanaprastha and samnydsa asrama. Raveesh (2014) has explored the scientific
dimensions of the asrama system such as old age and Indian culture, the concept of life
cycle, organisation of health systems, inter-generational relationships, nature of family

life etc. Jayapalan (2001) laid out detailed work on varnpasrama dharma. Apart from
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this, he further talks about the characteristics of Indian society, Hindu social
organisation, caste, the social importance of the asrama system, values of the Indian
social system, marriage, efforts, rituals etc. Bronkhorst (Olivelle, Reviews of books-
The Two Sources of Indian Asceticism by Johannes Bronkhorst, 1995) gives a very
unique spin to his deliberation of the a@srama system. He puts forward a perspective of
Indian asceticism in connotation with the ancient asrama system.

Sarada et al (2018) provided a new direction in showing the relevance of the
asrama system prevalent in Indian Vedic culture. It provides a comparative view of the
Indian asrama system and Maslow’s study. This research provides a holistic universal
approach, spiritualism and psychological dimensions of the studies conducted by
Maslow. Scholar Lee (2022) postulated a sui generis theory by depicting dharma as a
doctrine of self-denial and emptiness. He further elucidates dasrama dharma and
purusartha as the core of Hindu ethics. Excogitating self-denial and self-sacrifice as the
essence of dharma is an eccentric approach towards the primitive theological axioms
(Lee, 2022).

4.1.4 Purusarthas

The principle of purusartha is introduced to fulfill the basic needs of the human
being under the control of dharma in ancient Indian society. The various efforts that a
human undertakes to achieve his desires are known as a purusartha. It makes a person
aware of his ultimate goals and inspires him to perform their fundamental duties (Singh
R. , 2013). In the upanisada, gita and smyti; dharma, artha, kama and moksa are
addressed as purusartha. It is only by attaining these four purusarthas that a man is
able to free himself from the repeated cycle of birth and death (Rani, 2004). Toomey
(1976) states that Artha and kama are basic yet essential needs of every human and they
should be achieved as per the prescriptions of dharma. Purusartha is the cause of both
worldly pleasures and welfare during his lifetime and achieving eternal happiness in
the afterlife. All-round development of human life is possible only through these
purusarthas. The concept of purusartha signifies the aims and objectives of human
endeavour (Singh S. , In Progress). Critical and psychological analysis of purusartha
reveals that purusartha usually refers to the fulfillment of human needs, without which

proper physical and social development is not possible. Artha and kama are the most

78



important out of the four purusartha. Kama is a physical necessity which is also helpful
in carrying forward the generation. Artha is the factor for performing all kinds of social
work. Dharma is the way for man to attain artha and kama. Moksa is the result of
dharma-based artha and kama. Bhatt (2018) provides a scheme of value-based
education. The cardinal Indian theories of purusarthas and karma are discussed with
their educational implications. The four purusarthas are expounded in their proper
perspective. These values of life are further reinterpreted in terms of contemporary

needs and aspirations.

4.1.5 Samskaras

Samskaras hold a very important place in human life. Actions that emanate
merit are called sacraments. Chastity, purity, righteousness and theism are the main
characteristics of the samskara. Samskaras are those activities and religious rituals
which enhance the beauty of the soul. The life of each individual is arranged in a
harmonious manner according to different phases. These are various types of religious
rituals which bring continuous positive changes in the physical body, intellectual
capacity and personality development. The first classical description of the samskara is
found in the brhadaranyakopanisada. According to Gautam dharmasitra, the number
of samskaras is considered to be 40, MS considers 13. But Swami Dayanand, Vyasa
and Smrticandrika consider the number of sacraments to be 16. In the Indian tradition,
the 16 samskaras are broadly divided into five parts; pre-natal rites, childhood rites,
educational rites, family rites and posthumous rites (Guar & Ojha , 2018). Roya (2017)
attempts to explore the need for rituals in modern society and the importance of human
and moral values in a global society. Likewise, Sitholey et al (2013) describes the 12
samskarars on the basis of MS and state that the samskaras not only instil good qualities
in a child but also remove bad habits. The work of Rajbali Pandey (2004) on the
scientific and relevance of these 16 samskaras is commendable. Similar work has been
presented by Prasoon (2009). Similarly, Gatrad et al (2004) also present a critical study

of ancient rituals.
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4.1.6 Vivaha (Marriage), Family Arrangement and Household Ethics

Marriage is a socially approved way of establishing a medium of procreation.
Although its purposes, functions and forms may differ from society to society, it is
present everywhere as an institution (Johny, 2003). Marriage is a universal institution
where the qualities of love, devotion, cooperation and sacrifice are found (Paul, 2017).
Marriage is not merely a sacred union, but a sacrament to sanctify the body (Harman,
1987). The work of Singh (1992) on the marriage ceremony propounds its social and
scientific importance. Marriage is imperative to produce progeny and begin a family,
which further leads to the growth of society. According to the Hindu tradition, the need
for progeny can only be fulfilled by a marriage. Merchant’s (1935) book “Changing
Views on Marriage and Family” is an important compendium in regards to the Hindu
Marriage system. He distinctively authored his ideology on marriage and family based
on the thought process of young women. Hindu women’s legal right to inherit property
has been restricted from the earliest times in Indian culture. DS provided women with
property known as stridhan which mainly comes from gifts like clothes and jewellery
bestowed during the wedding rituals. The present laws are more liberal than those of
the ancient Hindu society (Kumar & Halder, 2019). They critically examine the
evolution of Hindu women’s succession from ancient to modern times from a feminist
point of view. It also scrutinizes the present status of women as the owners of the
property whereas Adhikari (2020) analyses the status, power, and authority of females
in terms of the explanation of MS. Borah et al (2020) examines the interplay between
femininity, the over the assertion of misogyny and psychological oppression of women.
They state that MS is responsible for the derogatory position conferred to women and
sheds light on the vilification of women and sexist slurs across contexts and the social

acceptability of it.

4.1.7 Rajadharma, Politics, Ruling and Duty of the King

The concept of good governance in the ancient Hindu system is based on
Brahminical notion of ‘Yogaksema’ which means the wellbeing of people. The
administrative system of ancient India can be traced back to Hindu jurisprudence texts,
which describes the characteristics of a global society and the legal system. In all the

scriptures like MS, Yagjiavalkya, AS, Sukraniti, Rajadharma has been a very crucial
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topic. Major topics which come under rajadharma such as the concept of state and
nation, concept of religion, art of governance, duties of the ruler, democracy or public
happiness, social philosophy of fundamental rights, art and science of governance,
electoral reforms, National unity, religious minorities and secularism, yogaksema and
pamcayati raja etc. are all included in these smytis (Sankhder, 2003). AS, deals
extensively with law and order, political and bureaucratic accountability, elaborate
legal framework, human resource management and prevention of corruption.
Traditional Indian culture and administration have laid emphasis on peaceful and
harmonious social order, delivery of justice, checking corruption, citizen participation,
maintaining a balanced environment and collective welfare. Similar issues are
described in MS, yajiiavalkyasmrti, Atrismyti etc. MS and AS are two prime examples
of the DS which deals with state policy and theory of punishment so that society does
not deviate from the dharma. It is the responsibility of the state government to ‘regulate’
its subjects yet ensure their welfare. Regulations help in achieving social goals, provide
consumer protection and improve economic performance by promoting commercial
competition. However, it also creates barriers for trade and business. Modern state
regulators are often confronted with many dilemmas as to whether where a decision
must be rolled out or not. Anuradha (Guru, 2008) dwells on this topic and discusses the
neoteric regulatory act with age-old policy-making procedures. She compares the
contemporary Regulatory Impact Assessment (RIA) with the traditional legal
prescriptions. It further articulates that the DS provides the best possible solutions for
problems such as policy issuing dilemmas, accountability etc. (Guru, 2008). The ideals
of governance and the main elements that constituted the art of the ancient Indian rulers
such as people-centred, minimal corruption, sensitivity, eco-friendly activities, global
society, and the administration system of ancient India on the basis of Bhagavad Gizq,
Mahabharata, S'dmtz’parva, Ramayana, AS, MS, Atrismpti and have been well
described by Nath (2019). Goel (2003) has presented exemplary research in this area.
The work is divided in to nine chapters covering the wide range of topics such as good
governance, leadership, financial and personnel administration, administrative ethics
and human excellence on the basis of ancient Sanskrit texts. The fundamental principles
for effective governance are participation, accountability, maximisation of citizen’s

welfare and protecting their dignity and honour, justice and sensitivity towards the
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aspirations of the common people (Goel S. L., 2007; Mukherjee, 2010). Dwivedi (1990;
1987) talks about the contemporary administration and politics in the light of the ancient
dharma system. He discusses the five main aspects of the duties of elected and
appointed public officials, administrative theology, the role of politicians in the
administrative domain and nation building. MS is considered a symbol of the
organisational philosophy of law and governance.

In MS, danda is superior to dharma. Dharma can legitimise the use of the power
of punishment. The state is the promoter of dharma but protects dharma by maintaining
discipline through issuing danda (Meena, 2005). Kumar and Halder (2019) presented a
critical analysis of the criminal justice principles as depicted in the MS. There is a
detailed discussion on the expected characteristics, ethics and qualities required of any
leader in the DS. The king has been described as dharmaraja, glorious, powerful and
the protector of the subjects in MS. According to atrismrti (Verse-28) to punish the
wicked, to respect the good, to enrich the treasury by fair means, to be just to the
litigants and to protect the state, these are the five yajiia (i.e. Selfless duties) to be
performed by the ruler. According to Sivakumar and Rao (1996; 1996) perseverance,
humility, patience, consistency, non-violence, self-restraint, sense of universal
goodness, positive attitude, quick-witted, sense of justice, sharpness of mind,
enthusiasm, generosity, punctuality are the supreme qualities of a respected king.

4.2 A Brief Survey of Contemporary Themes of DS
The previous segment depicts the survey of research works that have been
conducted on the traditional aspects. In this section, a detailed survey of the research

works done on the contemporary concepts from MS has been interrogated.

4.2.1 Cleanliness and Environmental Awareness

The environment has been given utmost importance in Hindu culture. The Vedic
age is considered to be the oldest and the most ancient in the world. Vedic literature is
a storehouse of various types of knowledge and science. The people of the Vedic period
were duly aware of the environmental concepts, natural resources and their
conservation measures (Sarma, 2015). The concern for the protection of environmental

health and proper public sanitation is deeply rooted in ancient Indian customs and
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traditions. Many references are found in the DS on environmental protection, ecological
balance, weather cycle, the occurrence of rainfall, hydrological cycle and all the
subjects related to them. Which indicates the extreme level of environmental awareness
of the sages of the time and their remedies (Padhy et al, 2006). Various references to
environmental concepts are found in the Vedas and other Sanskrit texts.

The sanctification and purification of holy rivers are discussed in DS signifying
the perpetual value of the rivers, ponds and fountains and their eminence for nature, the
environment and mankind. Natural resources are considered to be sacred. So that it can
be protected and used only as needed. The protection of essential elements for society
is well described in the Indian traditional texts like MS, AS etc. The concept of
cleanliness and hygiene is not new to the world. The knowledge about cleanliness is
firmly rooted in Indian tradition since the beginning. The term used for cleanliness in
ancient texts is svacchata which holds a very profound meaning. Kannan (2017) has
proposed the solution for waste management as mentioned in DS texts. AS emphasises
that sanitation is essential and inviable. Likewise, MS prohibits the contamination of
water bodies and has made it to be a punishable offence (Kannan, 2017). The research
presented by Pushpangadan et al (1987) on environmental health is very useful to
understand the traditional way of environment conservation. In MS, concepts related to
waste management and water conservation have been presented through Sl and duties.

The environmental rules of the time were taught as a medium of behaviour,
moral responsibilities and remedial instructions. Along with this, there was also a law
of supernatural and transcendental punishment (sins and virtue) so that citizens realise
the importance of the environment (Padhy et al, 2006). AS talks about rainfall patterns,
forest inhabitants, soil types as well as appropriate irrigation techniques. It has divided
the world’s landmass into seven major parts (Anand, 2020). He further ordains
appointing supervisors for protecting wildlife and preventing poaching of wild animals,
ensuring adequate rationing and proper care of animals. Anand (2020) states that both
MS and AS mention punishments of different kinds for causing harm to plants and
trees. He states that forest areas and water reservoirs are prominent ecological spaces
and an indispensable part of the agrarian economy. These should not be destroyed by
human intervention. Rajkhowa (2020) presented a detailed study on MS and its

environmental reciting. It provides moral lessons to take care of the nature and
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protection of ecological reserves, especially water and trees. In this paper, an effort is
made to understand the environmental awareness that was prevalent in the MS.
Surender Kumar (1988) discusses the definition of dharma, various fasts, festivals,

samvatsaras, days, months etc. all based on the theological texts and Puranas.

4.2.2 Economics and Management Sciences

For every society, the vital task is to arrange and maintain the provision of food,
clothing, and shelter for its members. Business management, finance psychology, and
accounting all are imperative for a country’s economic condition. Kautilya highlighted
the relevance of economics and management science to contemporary society. Its main
subjects are economy, state, the science of business management, financial
management during the Maurya period, education and training for effective
governance, marketing strategy, management of political economy for contemporary
society as described by Manu and Kautilya etc. (Chamola, 2007). It deals with diverse
economic affairs such as commerce, accounts and the coinage (lrani & Silver, 1995).
Saputra and Anggiriawan (2021) explore the concepts of Accounting, Auditing and
Corruption from Kautilya’s point of view and also suggests ways to prevent corporate
corruption and tax evasion as per the guidelines of AS. Bobade (2019) highlighted the
ancient Indian administration system based on MS. Basu and Sen (2008) presented their
views on the current relevance of the ancient Indian economic system as explained in
MS and Kautilya AS. A review article on Basu and Sen (2008) was also presented by
Panchmukhi (2010). According to AS, the complete economic policy was regulated and
under the control of the state. The economy was divided into 3 major blocks agriculture,
cattle breeding and trade. Byramjee (2005) did his research in the field of marketing
and economic policies. He presented an exemplary outlook describing the functional
principles and processes of the marketing field during the medieval period which
includes a broad discussion on the role of transportation, warehousing, monopoly and
consumer rights based on the rules of AS. Sivakumar (2009) gives complete
information on Corporate Governance and Laws. His research paper further emphasises
the value-based corporate governance structures and the protection of all investors and
stakeholders. Sharma (2016) talks of growth in taxation, finance and revenue collection

on the basis of AS and MS etc. Research carried out by VVadapalli (2019) propounds the
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importance of Kautilya’s economic structure, economic ideals, ancient state and
military strategies etc. for students in the field of commerce and management. These
articles throw light upon the Kautilya’s social, economic, management and
developmental ideas which are relevant to the curriculum of business schools.
Similarly, to understand the proper way of conducting trade and commerce, the study
of ancient scriptures is necessary for students studying commerce, business studies,
financial management, economics etc. Similarly, Donald (2017) imparted knowledge
on business ethics, capitalism, livelihood, government, means of existence, trade and
merchant world, production, commerce, ancient Indian economy and commercial
exchanges on the basis of scriptures like Mahabharata, MS, Naradasmrti, AS etc. He
talks about the commercial laws prevalent in medieval India and draws parallels
between the profit-maximizing capitalist businesses and the ancient system of
marketing based on needs and ethics. Sukranitisara addresses issues such as
governance, expansion of businesses and sciences, public finances, prices, markets,
contracts, labour relations, etc. Some of the economic policies mentioned in
Sukranitisara are elaborate, though different from AS but are still relevant today. Based
on this text, Deodhar (2020) explained his views on ancient economic policy in detail.
The relevance of economic elements, in particular, has been considered in the second
section of the paper. Further, in the third and fourth sections, the governing structure of
the economy, the industrial and scientific complexities of economic structures have
been highlighted and the religious role of the king and his ministers in the smooth
working of the economy has also been discussed. Similarly, unique descriptions on the
subjects of economy, financial management, tax system, penal system, revenue
collection etc. are provided by Sharma (2016). Modern public finance is regulated by
government measures to establish a rational relationship and balance between national
income and expenditure. It discusses the taxation and revenue collection in
Mahabharata, financial administration in MS, public finance in Sukranitisara and
laudable discussion on revenue collection in AS. The labour theory of property as
proposed by Kautilya and the contract envisaged by him, economic laws relating to
property and promote ethical behaviour and economic efficiency. Apart from this, it
also covers social order and prosperity, general access to justice, emerging capitalism,

urbanisation, the relationship between morality and economics, business ethics, validity
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or sanctity of contracts, requirements for a valid contract, agreements on loans and
deposits, the liabilities of debtors and creditors, debt contracts etc. Sihag (2009) carried
out extensive research to find out the status of economic analysis of laws related to
property and contracts in India during ancient times.

Sivakumar and Rao (1996) presented different components of value-based
management such as organisational philosophy, value-based leadership, internal
corporate culture, fulfilment of corporate objectives, crisis management, community
development work, insurance against loss, employee and consumer welfare, feedback
from stakeholders etc. on the basis of the guidelines from the famous ancient Sanskrit
text Kautilya’s AS. It discusses value-based business management and an application
of Kautilya’s social management. MS is a very valuable resource related to leadership,
in this we can get important insights about various aspects of leadership. One can also
see the understanding of ‘transformative’ and ‘visionary’ leadership in MS. Bansal
(2010) imparts the concepts and practical processes of self-management and lessons on
leadership delivered by Manu through Indian psycho-philosophical ideas. Wani (2017)
laid out a unique explanation of the judicial system prevalent in ancient India. It studied
how our ancestors understood the complex problems of society and laid down rules to
regulate society and social behaviour. It further discusses the ancient Indian judicial
system, administrative units, judicial process, appointment of judges, panchayats, and
various crimes in the Maurya period and the appropriate penal system. DS has proved
its eminence not only in India but also in foreign lands. The development of indigenous
law in Asian counterparts namely; Burma, Laos, Thailand and Cambodia is strongly
influenced by the legal theory of Indian DS. This influence is still visible in their present
legal codes. In all these countries, the name Manu is associated with the origin of law.
Bhattacharyya (1993) has derived the commonalities showcasing the influence of
ancient Indian DS on Burmese Legal texts. The research of Gray (2014) critically
examines the realistic political views of Kautilya and Machiavelli and employs a new
analytical approach. It is a uniquely critical and comparative study between the secular
ethics of Machiavelli and the political-religious ethics of Kautilya, who followed the

traditional Brahminical beliefs.
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4.2.3 Medical and Health Sciences

The samskaras are important from the perspective of child health and provide
an opportunity for regular monitoring of the baby’s growth and developmental pattern
at regular intervals. The purpose of the various samskaras is to provide the infant with
the right food, the ability to adapt to the external environment, ensure adequate
nutrition, prevent diseases, strengthen immunity and educate the child (Guar & Ojha,
2018). These samskaras are basically the powers inherent in a man and help him in
achieving his goal. They also remove the obstacles in the life of a person and ensures
the path of his progress is smooth. It is also a medium of spiritual development. For the
development of a healthy child, it is essential that the mother is healthy. Garbhadhana
samskara is, therefore, one of the most important samskara that is done to ensure
maternal care which leads to the birth of healthy progeny. Patil and Kesur (2020) opine
that the physiological and psychological development of pregnant women is necessary.
In their article, the three eminent stages (before, during and after conception) of
garbhadhana samskara are presented. They have further mentioned the benefits of
Yoga during the period of pregnancy and provided a list of specific asanas
recommended in each trimester. The scientific purpose of samskaras is that they should
be carried out at the right time to fulfil the needs embedded in the physical and mental
development of the child. The 16 samskara prescribed by Maharishi Dayanand are
widely accepted even by ayurvedic acarya (Arun Raj et al, 2013). Many research works
have been done on the scientific and psychological aspects of samskara. Kumar (2017)
believes that newborn care, adolescent health care, mental health problems, behavioural
disorders, stress, anxiety, depression etc. can be taken care of by proper implementation
of the samskaras. Guar and Ojha (2018) and Tale (2020) have propounded the medical
importance of these samskaras. Chakrapani (2013) has acknowledged the medical
importance of jatakarma samskara and believes that it helps in increasing the initial
immunity of the newborn. Ayurvedic acaryas have described the concept of
phalaprasana and annaprasana. 1t is important for fulfilling the need for nutrients and
micronutrients required by the baby (Kumar, 2017). Swaminathan (2015) considers
samskara to be innate in the nutritional aspect. She states the utility of food in the rituals
and proposes measures to remove malnutrition. She conveys the Vedic view of nutrition

and the continuing importance of food and nutrition which resonates appropriately
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through the practice of samskaras. The concept of immunity is of utmost importance in
the daily well-being of human beings. Annaprasana is one such traditional ritual in
which the infant is fed edible food for the first time. The intake of gold has always been
considered to have strong therapeutic efficacy. From ancient times, gold is believed to
have medicinal properties. For this reason, extract of the gold, honey and ghee are fed
to the infant during his annaprasana samskara (Singh & Verma, 2012). Many scholars
believe that the mixture of gold, honey and ghee is useful in increasing intellectual and
digestive powers (Somaji et al, 2014). Ancient paediatrics mention that svarnaprasana
enhances immunity, and nutrition, improves memory, intelligence and appetite and
tones up the skin (Chakrapany, 2013). Kumar et al (2013) and Nelaturi et al (2021)
discussed the therapeutic benefits of this samskara at great length. The classical
description of Kumar et al (2013) implicates that the ingestion of gold extracts
modulates the immune mechanism of the newborn and helps him to fight any sort of
ailments. Individual resistance to any infectious disease in clinical terms is known as
immunomodulation (Nelaturi et al 2021). Warad et al (2014) made an attempt in
proving the significance of svarnpaprasana by supplementing a shred of statistical
evidence and its analysis. They presented a study that aimed to prepare and evaluate the
traditional formulation, svarpaprasana for its nootropic efficacy on learning and
memory by employing external and interceptive behavioural models. The importance
of health, vitality, nutrition and healing is deeply embedded in the native medical
systems of ancient India. Likewise, even western medicine has now partially, adopted
a holistic approach to psychology and medicine. Thus, giving rise to clinical
psychology, positive psychology, health psychology, and developmental psychology.
Sitholey et al (2013) studied ancient Indian mental concepts of children and adolescents
in the light of MS. He gathered information from the MS on the basis of samskaras and
proclaimed that adopting samskaras from the beginning to develop child’s mental
strength and eliminate the chances of psychological disorders. Kapur (2018) has
attempted to draw upon the distinctive features of Ayurveda, Unani, Siddha and Tibetan
medicine and propound its relevance in the contemporary times. Sitholey et al (2013)
aetiology and treatment of physical and mental disorders was in accordance with the

overall scientific development of those times.
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4.3 A Brief Survey of Computational Aspects of DS

Computational linguistics is the technical, scientific and engineering discipline
concerned with understanding written and vocal language from a computational
outlook and constructing artefacts that helpfully develop and generate language, either
in bulk or in a dialogue setting. (Schubert, 2019). Sanskrit Computational Linguistics
is an interdisciplinary emerging area of study where the computational model, logic,
techniques and principles are applied on the Sanskrit language for linguistic analysis.
The works on Machine Translation (MT) started in the 1950s and 60s. It brought into
the picture a more complete term which could include the fundamental research in
languages as well along with mechanistic processes (Ruslan, 2005). Especially, the
work on MT gave birth to Computational Linguistics in the 1960s. This field is
advancing day by day with increasing automation capacity and started focusing on
practical applications in the field of Cognitive Science and Artificial Intelligence.

The survey of research works that have been conducted on the traditional and
contemporary themes was discussed in the previous segments. In this section, a detailed
survey of the research works done for DS in technological advancements such as
searching in texts, digitization, digital access, online indexing, knowledge mining and
other computational applications have been presented. There are a plethora of
traditional and technological research works conducted in various languages and
eminent texts of disparate subjects other than Sanskrit are carried out worldwide.
However, very few works in the field of CL are available on texts appertained to
Sanskrit DS texts.

The history of traditional textual indexing is very rich in India. Saunaka, a great
scholar of Vedas, made a Vedic index named Sarvanukramani. Book Indexing of
Mahabharata is an ongoing project at Sanskrit evam Prdacya Vidyasansthana,
Kurukshetra University. They did the indexing of first two Parvas (i.e., Adiparva and
Sabhaparva) of Mahabharata which is based on BORI’s critical edition of
Mahabharata. A western scholar S. Sorensen created an index of “Names in the
Mahabharata” published from Motilal Banarasidas. For Sanskrit Informatics, it is
necessary to make indices available online. Commentaries presented by western
scholars on Rgveda, Yajurveda, Atharvaveda, Samaveda, Satapatha Brahmana, MS,

Grhyasiitra, Visnu Sitkta, Purana, Mahabharata, Ramayana, Bhagavata Gita, Vedanta
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Sutra, Kalidasa etc have been included in the web indexes of Internet sacred text
archive'?*. This web page contains an independent available collection of texts in
electronic form about religion, mythology, legends, folklore, and occult and esoteric
subjects. The texts have been translated into English and wherever possible they have
also been presented in the original language. The Linguistics Research Centre'? of the
University of Texas has made various subjects available in Roman script in an effort to
keep the supposedly dead languages alive.

Unfortunately, the area of electronic indexing for Indian Heritage is not well
explored. However, a brief discourse of some efforts that are investigated in this area is
accounted for in this survey section. There are many research institutes not only in
Bharat but abroad that are working in the area.

The foremost work in the area of digitization and automatic indexing is the
Online Indexing of Indian heritage which has been conducted at the University of
Goettingen, Germany. It includes the complete word indexing of Mahabharata in
Roman (IAST) transliteration. The database used is stored in the form of text files. The
work is in two styles, one is in alphabetical order and another is in Parva style?®.
Another module named “Multimedia Database to Sanskrit drama” has been developed
by the Indology Department of the University of Wuerzburg, Germany. The developed
system is mainly focused on word indexing of Bhasa’s drama but also includes
Mudraraksasa of Visakhadattal?’. Professor John Smith of Cambridge University
developed an electronic text of the Critical Edition of the Mahabharata. The unique
feature of this digital system is that it is available in downloadable text format in several
commonly-used encodings such as; Unicode Devanagari, Unicode Roman, ISCII,
ASCII, Norman etc'?,

In Bharata, the leading institutes working in the area of computational Sanskrit
are School of Sanskrit and Indic Studies, Jawaharlal Nehru University, New Delhi?°,
The Department of Sanskrit Studies, University of Hyderabad®*® and Department of

124 http://www.sacred-texts.com/index.htm

125 http://www.utexas.edu/cola/centers/Irc/
126http://www.sub.unigoettingen.de/ebene_1/fiindolo/gretil/1_sanskr/2_epic/mbh/sas/mahabharata.html
127 http://www.indologie.uni- wuerzburg.de/bhasa/index.html

128 http://bombay.indology.info/index.html

129 http://sanskrit.du.ac.in

130 https://sanskrit.uohyd.ac.in/scl/
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Sanskrit, University of Delhi, Delhi!3!, The contribution of Sanskrit World website, the
Sanskrit world*®? Place for Sanskrit Lovers by Mr. Dhaval Patel in the area of Sanskrit
computation is also worthy of finding its mention here. Dr. Dhaval Patel has developed
a web portal for Sanskrit language technology. Books and texts, laghusodha, digital
Sanskrit literature and Sanskrit tools related to Sanskrit language and literature are
available on this web portal. These electronic tools are- Sandhi Nirmapaka (Sandhi
Generator), Subanta Nirmapaka (Subanta Generator), Tiranta Nirmapaka (Tiganta
Generator), Uccarana Nirmapaka (Accent Generator), Kosa Khoja (Thesaurus/
Dictionary Or Lexical Search) etc. This website consists a huge collection of 229
religious Literature, 82 poetry, 21 puranas, 198 philosophical texts, 14 DS texts, 5
grammatical texts, 10 Epics etc.

IT Bombay*®, IIT Hyderabad'*, Indian Language Technology Centre for
Dissemination and Extension, Technology Development for Indian Languages (TDIL)
etc. have also done commendable work in the field of Sanskrit CL. The government of
India provides ample funding for conducting research and development related to
Indian languages, under which many tools for Sanskrit languages have been
developed™®. Apart from India, much research related to the Sanskrit language is also
being done in foreign countries. Many works related to computational Sanskrit are in
progress such as; Sanskrit Sentence Seema System, the Sandhi System (Hellwig, 2015),
Sanskrit POS Tag (Hellwig, 2007; 2008) Sanskrit Corpora (Hellwig, 2010) have also
been developed (Hellwig, 2016). Systems developed by Gérard Huet (2005) such as
Sanskrit Language Analyst (2003; 2006; 2009), Sanskrit PoS Tagger (2003), and
Sanskrit Lexical Database (2004) are notable works.

The Department of Sanskrit Studies, University of Hyderabad®3® is striding
forward in developing various computational tools for the analysis of Sanskrit texts of
Indian grammatical tradition. Many tools related to Sanskrit grammar are also available

on the website called “Samsadhini**". The lexical tools developed by this department

131 https://cl.sanskrit.du.ac.in

132 https://www.sanskritworld.in/
133 https://www.iitb.ac.in/

134 https://www.iith.ac.in/

135 http://tdil-dc.in/san

136 https://sanskrit.uohyd.ac.in/scl/
137 https://sanskrit.uohyd.ac.in/scl/
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under the guidance of Prof. Amba Kulkarni are Amarakosa*® and Dhatuvrttis*®. A
search engine for Sanskrit scriptures has also been developed by this centre through
which words from Sanskrit texts can be searched. The E-version of the Amarakosa
allows the search of synsets and provides access to various other related words in the
Amarakosa is developed by Sivaja S. Nair (Nair 2011). This web tool is an effort to
make the implicit knowledge in Amarakosa explicit. Further, the lexical entries in
Amarakosa are also classified according to extended Vaisheshika Ontology“.
Amarakosa can be used for a variety of Natural Language Processing tasks including
information retrieval, semantic tagging, disambiguation, ontologies etc. this web-based
system provides access and easy searching of various related terms in the Amarakosa.
Similarly, the work Concordance of Paninian Dhatuvrttis by N.Shailaja (N. 2014)
displays the dhatus with pada and set/anit information with links to Madhaviya
Dhatuvrtti by Sayana, Ksiratarangini by Ksirasvamin and Dhatupradipa by
Maitreyaraksita to explore the knowledge of Sanskrit verb roots'*!. The system for
Dhatuvrttis are very informative and produces the reference numbers to the sitras in
the three vrttis which is linked with a corresponding part of the commentary. The verb
roots are also linked with the verb conjugator after clicking on it, the user gets the
generated forms of the verb. The first Search Engine for Sanskrit called Gaveshika
allows users to search a Sanskrit word in various Sanskrit corpora developed by the
centre through pratipadikam and dhaatu#?.

The School of Sanskrit and Indic Studies, Jawaharlal Nehru University is a
prominent institute working on Sanskrit language technology under the supervision of
Prof. Girish Nath Jha. The school started their journey from 2002 and developed many
tools for Sanskrit. The primary focus of this institute initially was on Sanskrit-Hindi
Translator (populary known as SaHiT). Any machine-oriented translation incorporates
two major components. Analysis of a source language and the creation of target
language. For the fulfilment of this objective, the purpose of analyzing the Sanskrit

language, a number of tools and resources have been developed under the scope of

138 https://sanskrit.uohyd.ac.in/scl/amarakosha/frame.html
139 https://sanskrit.uohyd.ac.in/scl/dhaatupaatha/index.html
140 https://sanskrit.uohyd.ac.in/scl/amarakosha/frame.html
141 https://sanskrit.uohyd.ac.in/scl/dhaatupaatha/index.html
142 https://sanskrit.uohyd.ac.in/scl
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MPhil and PhD research. These tasks mainly include four types of syntactic tools. First
Language Processing Tools, Second Lexical Resources and Search, Third Online
Corpora and Fourth Multimedia Based E-learning tools. This department is accredited
with the introduction of Sanskrit CL in Bharat namely, the Subanta Vislesakal®®
(Chandra, 2006; Chandra, 2007; Chandra, 2007; Chandra, 2011 & Chandra And Jha,
2006), Sandhi Vicchedaka And Nirmapaka* (Kumar S. , 2007), Tinanta Vislesaka®®
(Agrawal, 2007), Krdanta Vislesaka'®® (Singh, 2008), Karaka Vislesaka'*’ (Mishra S.
K., 2007; Mishra & Jha, 2004), Stripratyayanta Vislesaka (Bhadra, 2007), Subanta
Nirmapaka'*® (Jha, 2003), Tinanta Nirmapaka'®®.

Online indexing and search are very essential tools developed for various texts
by the school. An Online Multilingual Amarakosa system is based on the archaic text
Amarakosa, the Sanskrit thesaurus ascribed to Amarasirha. It is developed using
RDBMS techniques. The system facilitates storing up to 50 synonyms with category,
gender, number information and detailed glosses, with cross-referencing among
synonyms, search capability in the supported Indian languages and ontology display.
Any word found in the text of Amarakosa can be searched online'® using this system.
It is designed to produce multilingual output, in which the word can be searched as well
as, the translation of the searched word is received in many languages like Sanskrit,
Hindi, English, Bangla, Punjabi, Assamese, Oriya, Maithili and Kannada etc. After
searching for a word, its context along with other information like synonyms, grammar,
etc. is also made available to the user in the form of the output (Jha, Girish Nath, 2006;
Chandrashekar et al, 2010; Chandrashekar et al, 2009).

Similarly, Tripathi (2008) conducted the task of online search and indexing for
Mahabharata Search. Through this system any word available in Mahabharata can be
searched online at any given time. All the search words are hyperlinked and thus,

provide the complete reference and context of the searched word. By clicking on the

143 http://sanskrit.jnu.ac.in/subanta/rsubanta.jsp
144 http://sanskrit.jnu.ac.in/sandhi/gen.jsp

145 http://sanskrit.jnu.ac.in/tanalyzer/tanalyze.jsp
146 http://sanskrit.jnu.ac.in/kridanta/ktag.jsp

147 http://sanskrit.jnu.ac.in/karaka/analyzer.jsp
148 http://sanskrit.jnu.ac.in/subanta/generate.jsp
149 http://sanskrit.jnu.ac.in/tinanta/tinanta.jsp
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link, the corresponding verse is also obtained (Mani, Singh, Sinha and Jha, 2009; Mani
& Jha, 2006). Likewise, the Ayurveda Search system®®! is based on the composition of
Caraka and Susruta samhita. Rajnish Kumar Pandey (2011 and 2012) worked on
Susruta samhita*>? and Archana Tiwari (2011) worked on the Carak samhita*>.
Through this system, any word in these texts can be accurately searched online.

Vedanta Search®™ is a digital search mechanism wherein any given word in
Vedanta texts in Vedas. Indexing work for the Bhavaprakasa-Nighantu (Khandoliyan,
2009-2011), Arthasastra (Nripendra, 2009), Nirukta (Soni, 2009), Medinikosa
(Dwivedy, 2009), Halayudhakosa (Khandoliyan, Pandey , Meena, Pandey, & Kumar,
2009), Mankhakosa (Kumar A. , 2009) are also conducted, these systems aid enhanced
searching and any word used in these texts can be traced at any time (Mani et al, 2009;
Jha, 2010).

Department of Sanskrit, University of Delhi started research and development
in the field of Computational Sanskrit in 2014 with the objective of developing online
tools for Sanskrit and creating an e-learning platform for Sanskrit. The department has
developed many grammatical tools for Sanskrit. It includes a variety of systems. The
Subantarupsiddhi system (Chandra et al, 2015; 2016; 2017; 2018) provides a web-
based analysis of any Subanta verse in described in Laghusiddhanta Kaumudi based
Subantaprakarana. This system is a hybrid model, based on the rules and examples
mixed methods. It is an online system that accepts input in Unicode Devanagari (UTF-
8) format with the help of a user interface. This system performs three functions: firstly,
identification of the Subanta, secondly its analysis and thirdly, the formulation of the
derivational process. The derivation is displayed in a tabular format in which each of
the sitras and verbs used are hyperlinked. Complete explanation is displayed on a new
webpage. This system is very useful for Sanskrit students and teachers. In the field of
online indexing and search the department has developed Pauranika Search. It is an
instant search system where information related to available puranas can be extracted

by this system®® (Chandra & Anju, Puranic Search: An Instant Search System for

151 http://sanskrit.jnu.ac.infayurveda/index.jsp
152 http://sanskrit.jnu.ac.in/susruta/index.jsp
153 http://sanskrit.jnu.ac.in/caraka/index.jsp
154 http://sanskrit.jnu.ac.in/vedanta/index.jsp
155 http://cl.sanskrit.du.ac.in/purana
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Purana, 2017). It is a web based information extraction tools from the Puranic texts.
Right now this system is limited to Agnipurana only. User can search any word
available in any purapas and get the complete reference of that word. Data of the
puranas are stored in a database with complete detail in UTF-8 format in Devanagari
script.

Likewise, Rgvedika Search is an instant search system for Rgveda®®. The main
objective of this system is to develop a web-based search and online indexing system
for Rgveda by preparing a computerized database of Rgveda samhita. Through which
the mantras and words of Rgveda samhita can be searched at any time to get immediate
reference (Kumar J. , 2016). The information form any of mantra of Rgveda can be
searched in many ways such as deity, mandala, rst etc.

The creation and continuous use of definitional terms has been prevalent in the
world of Sanskrit knowledge tradition and philosophy since its inception. The list of
words used in a particular discipline of knowledge with their appropriate definitions is
called glossary. Indian philosophy also uses disparate palate of definitions to establish
a specific concept of ancient Indian Philosophy. Usually, some words in colloguial
language denote a particular meaning but, the exact same word conveys a different
meaning in a specific area of knowledge. There are many definitional dictionaries
available in the printed format related to Indian Philosophy. In this era of information
technology, everyone is willing to share and receive information via digital platforms.
For this purpose, e-kosha and an online search system is developed for the definitions
used in the philosophy of samkhya-yoga. Through the system “Digitization and Online
Search for Terminological Knowledge of samkhya and yoga Philosophy” knowledge
of samkhya-yoga can be made available in just one click. For this purpose, the online
search system has been developed for the terminology used in samkhya-yoga
Philosophy. This system is completely different from all the definitions available in
printed and other online forms. Words related to samkhya and Yoga Philosophy can be
searched. In this system a total of 385 definitional words have been analyzed. In this
study samkhya sitra, samkhya karika, samkhya pravacanabhasya have been made the

basis of samkhya philosophy. The Yoga sitras, Vyasabhasya, Bhojvrisha, Tatvayavadi

156 http://cl.sanskrit.du.ac.in/rveda
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and Yogavarshak have been made the basis of Yogadarshan. This system presents the
characteristics of any given terminology word with its associated origin, commentary,
exegesis and its full reference with Hindi translation. With this system, the user can
easily understand any technical term and can also get more useful information in that
context. (Anju & Chandra, 2018).

Computational lexicography emerged as a separate discipline within CL with
the appearance of machine-readable dictionaries, starting with the creation of the
machine-readable tapes of the Merriam-Webster Seventh Collegiate Dictionary and the
Merriam-Webster New Pocket Dictionary in the 1960s at System Development
Corporation (Webster, 1967). Computational lexicographies have contributed to the
enhanced understanding of the content and surpassed the limitations of print
dictionaries for computational purposes. Online Macdonell Sanskrit-English
Dictionary®®’ system is developed on ‘A practical Sanskrit dictionary’ authored by
Arthur Anthony Macdonell with transliterations, accentuations and etymological
analysis throughout. The system includes both Devanagari and Roman alphabets.
Cologne Digital Sanskrit Lexicon & Capeller’s Sanskrit-English Dictionary lexicon®®
developed by the Institute of Indology and Tamil Studies, Cologne University, is based
on Monier William’s Sanskrit-English dictionary and contains 166,434 entries while
the online Capeller’s dictionary is based on Capeller’s 1891 Sanskrit-English
Dictionary which includes 37,413 entries. In both the digital dictionaries, the English
description contains translation, grammatical and other information listed in their
respective printed form. One may search it in its entirety from both languages. For the
Sanskrit query, the transliteration is based on the Harvard-Kyoto (HK) convention. The
Online Apte English-Sanskrit Dictionary is a computerized program®®® built by the
Institute of Indology and Tamil Studies, Cologne University elicited on the Vaman
Shivaram Apte’s English-Sanskrit Dictionary. The output can be seen in Unicode
Devanagari, Roman Unicode, HK and ITRANS. It also contains a scanned copy of the
original dictionary by clicking the page numbers which is attached in the parenthesis

along with the English words. The Online Apte Sanskrit-English Dictionary is also an

157 http://dsal.uchicago.edu/dictionaries/macdonell/
138 http://webapps.uni-koeln.de/tamil/
159 http://www.sanskrit-lexicon.uni-koeln.de/aequery/index.html
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online dictionary, similar to the previous work, which is based on the revised and
enlarged edition of Vaman Shivaram Apte’s (1858-1892) The Practical Sanskrit-
English Dictionary. This program, which takes input in Devanagari and Roman
alphabets, is developed by the ‘South Asia Language and Area Centre’ at the University
of Chicago, Columbia University, and the Triangle South Asia Consortium in North
Carolina under a project entitled ‘Digital Dictionary of South Asia’. The main
definitions of all the sects of Indian Philosophy have been compiled in alphabetical
order in a dictionary called ‘Bharativa darsana pirabhasa kosa’.

Simultaneously, the etymology of those words and their literal meanings have been
considered so far. Only the main definitional words are included in this book, consisting
of 296 pages. In this, the meaning of each term is given very briefly. Another Lexical
“Vyakarana Darsana Kosa” is such a text, in which there is a collection of 282 words
related to Grammar Philosophy and references have been given to all the lines
expressing the ideas propounded in various Grammar Philosophical texts about these
words (Panda, 2017). In this, the lines of the texts have been mentioned from the
epistemological order.

Many people have worked in the field of digitalization of Sanskrit texts. The
primitive technique in this area is of scanning the ancient Sanskrit texts and making
them available online. Some of the works namely; Arya Prakash®, established by the
Aryasamaj Jamnagar, have made concerted efforts in providing scanned transcripts of
all Vedas, Satyarthaprakasa, Rgvedadibhasyabhiimika, Vaidika Samskara, Astadhyayr,
texts composed by Dayananda, Yoga, Nydya, Samkhya, Vaisesika and Vedanta
Darsana etc. and making them available for the general public. A web page called
Literature'®® incorporates the scanned copies of all the Vedas and other texts which can
be helpful for researchers and learners. Many texts*? have been included in this, out of
which scanned scripts of four Vedas nuncupated by Shri Ram Sharma, Puranas,
philosophy, scientific spiritualism, inspirational stories, amrzavani etc. have been

included®®®. The contribution of Vedicgranth'® website in this area is also

160 http://www.aryasamajjamnagar.org/
161 http://literature.awgp.org/

162 http://literature.awgp.org/books

163 http://literature.awgp.org/hindibook/
164 http://www.vedicgranth.org/
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commendable, where scanned copies of texts related to the four Vedas, Upvedas,
vedanga, brahmana, aranyaka, sitra, smrti, Philosophy, Upanishad, History, Policy
etc. are made available for the public use. A web page named “Sanskrit web” has been
established which includes the scanned transcripts of four Vedas, Ramayana,
Mahabharata, upinasada, kosa etc. “Digital Library in India” provides online access
to the documents of many languages and areas through the internet with its 21
participating centres for the Govt. of India'®®. A website for Sanskrit documents® is
available in which many texts are received, some of which are available in the form of
scans while some are available in Unicode script. Scanned copies of works related to
sruti, smyti, History, sastra, Language, Literature, Tantra, Vedanta, Yoga, kosa,

Grammar etc. have been installed in this system.

4.3.1 E-learning Tools

All the previously mentioned pioneer institutes working in this field namely,
The Department of Sanskrit, University of Delhi'®’ under the supervision of Dr.
Subhash Chandra, School of Sanskrit and Indic Studies, Jawaharlal Nehru University,
under the supervision of Prof. Girish Nath Jha and the University of Hyderabad under
the supervision of Prof. Amba Kulkarni have touched extreme greatness in the area of
the modern learning environment by developing various useful E-learning tools. The
main objective of these departments of premium institutes is to create tools for online
teaching and the development of e-tools to enhance the Sanskrit teaching-learning
process in this age of information technology. Sanskrit Dictionary®®® website has
prepared some online tools, in which Sanskrit OCR, Panini Research Tool, Root search,
Sandhi Calculator etc. This calculator expects two characters or words in the language
of IAST, Harvard-Kyoto, ITRANS, SLP1, Devanagari or English as input.

“Ontological Knowledge Base for selected verbs of Sanskrit and Bangla™ this
ontological system was developed for an exclusive selection of verbs related to Sanskrit
and Bengali languages (Chandra, 2012; Chandra, 2016; Chandra & Bhattacharya, 2011;
2010; Chandra & Jha, 2010).

185 http://dli.iiit.ac.in/

186 http://sanskritdocuments.org/
167 http://cl.sanskrit.du.ac.in

188 sanskritdictionary.com
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Sanskrit text to speech (TTS) is another eminent research work carried out by
this department. This research resulted in the conversion of Sanskrit-specific language
text into speech (Mishra et al, 2011; 2013; Mishra, 2012; 2015; Kumar et al, 2008).
This system proves to be extremely useful and imperative for visually impaired
students, research scholars and teaching faculties. Kumar (2007) has completed his
dissertation ‘Sandhi Splitter and Analyzer for Sanskrit (with special reference to aC
sandhi)’ under the direction of Prof. Girish Nath Jha. This dissertation is divided into
four chapters. The purpose of this computational research is to create and develop a
system that identifies the term of the sandhi and presents its exact breaking points, as
well as the formula of the sandhi on the basis of which the term of the sandhi is formed.
This system is a major e-learning tool for analysis and identification of the Sanskrit
sandhi knowledge. Another sandhi-based e-learning system titled “Issues and
Challenges in Computational Processing of Vyasjana Sandhi” was developed by
Diwakar Mishra (2009) at the School of Sanskrit and Indic Studies, Jawaharlal Nehru
University under the chairmanship or guidance of Prof. Girish Nath Jha. This
dissertation, divided into four chapters, describes the construction of a system that
identifies the junctions in the disjunctive terms and presents the syntactic term analyses.
K. Kalpana (2016) completed her “Sandhi Based Grammar Checker for Tamil
Language using Classical information retrieval of Natural Language Processing” thesis
under the direction of Assistant Professor K. Nirmala, Department of Computer Science
Research, University of Madras. Through this research, NLP using classical
information retrieval, a grammar checker for the Tamil language has been built, based
on sandhi grammatical rules This dissertation is divided into seven chapters and covers
NLP, Tamil Unicode, Tamil Language Computation, Character Analyzer and Word
Analyzer. There is a detailed discussion of Sandhi Analyst in this thesis. Similar,
sandhi-based research was done by the Department of Computer Science and
Engineering, at the Indian Institute of Technology, Kanpur (Nangia, 1996). The title of
this research is “Sandhi Analysis using two-level rules”. This dissertation is divided
into five chapters. In this research, the computational techniques and method of the
Paninian sandhi rules have been demonstrated in detail. In the list of sandhi E-learning
tools, another sandhi vicchedaka system is being developed by the Karnataka Sanskrit
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University. The system is currently under development. This work is being developed
to analyze the accurate sandhi junctions (Kulkarni, Ramanuja, & Riemen, in progress).

Many works related to Computational Sanskrit were completed by these
institutions and made available in the form of e-tools. In the present times of
information and communication technology, the Sanskrit R&D department of
Jawaharlal Nehru University plays a major role in digital research related to Sanskrit.
Many works related to the Sanskrit language have been executed and successfully
achieved in this centre. Most of the tools developed by this centre are on Sanskrit
grammar and are also available online.

Various computational tools have been developed through research and
development in the last six years by the department of Sanskrit at Delhi University. To
make the teaching and learning of Sanskrit grammar easy and accessible, the
department developed a set of tools for different types of CL approaches. The five types
of computational tools are namely; the Language Analyzer tools, Language Generator,
E-Text and Search, E-Learning and Research tools etc. Almost all the tools have been
developed with the aim of making Sanskrit grammar accessible and adaptable as per
the Delhi University curriculum. The Subant-Rupsiddhi (Chandra et al, 2015) system
is a specialized e-learning tool which presents the Sasutra derivational process of any
Subant verse prescribed under Laghusiddhantakaumudrt subanta prakarara. The user
can enter the input in Unicode Devanagari (UTF-8) format to get the complete
derivational process of the given Subant term based on the formulas of Panini. Every
sutra and vartika used in this system is hyperlinked. Then the meaning of a sitra or
vartika appears when the cursor is moved and its complete explanation is displayed on
a new webpage when clicked. Example and rule-based methods have been used in the
development of this system?%°. The Sanskrit tinantaripa siddhi process (Kumar, 2019),
has been developed for the derivation of verbs'’®. The Sanskrit stripratyayantasabda
ripasiddhi process (Upreti, 2020) deals with the derivational process of feminine
words'’t. To understand the meaning of Sanskrit texts, it is imperative to understand

the concept of sandhi. Therefore, to garner the knowledge of sandhi, a system has also

189 http://cl.sanskrit.du.ac.in/supSiddhi
170 http://cl.sanskrit.du.ac.in/tinSiddhi
1 http://cl.sanskrit.du.ac.in/stri
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been developed for the derivational process of sandhi’2. In Sanskrit literature, the use
of participles is seen in abundance. Therefore, for its knowledge also,
Krdantaripasiddhi process system’ has been developed, through which its knowledge
can be easily obtained. The Research and development of Chandasiicana system under
the e-learning undertaking of this department is noteworthy. With the help of this
system, the knowledge of the rules and identification of Chandas included in the
syllabus of Delhi University’s B.A programme can be obtained very easily with
examples of all the verses (Meena R. K., 2015)

The present survey is a collection of the secondary research data works,
summarises and meticulously organises the research conducted on various aspects of
Sl as depicted in DS and specifically MS. It further, analyses the available literary
concepts in MS and helps the upcoming researchers to explore this research area more
effectively. The discussion above clearly highlighted the fact that different scholars
presented diverse ideas and very different aspects of the traditional concepts of MS.
Different types of research theories and trends were introduced, investigated, envisaged
and analysed to explore new ideas of research. It also explored the avant-garde
dimensions concomitant to philosophical, political, economic, psychological, medical
and environmental aspects. Research works of Elder (2006), Kumar (2014), Sankhder
(2003), Saxena and Indoliya (2011) deals with the primitive knowledge tradition
implored in the MS. On the other hand, Bansal (2010), Chamola (2007), Donald (2017)
etc. discusses the modern themes of MS.

On evaluating the trends, it was found that majorly the researchers conducted in
the past are theoretically exhaustive and qualitative in nature. Comparative, critical,
analytical and descriptive methodologies have also been adopted globally to study the
various concepts found in MS. Critical and analytical evaluation of the research is
imperative as it helps building integrated understanding of different perspectives in DS.
Thus, on the basis of the above survey it can be concluded that lot of digital efforts and
computational researches have been conducted on disparate areas but digitalisation of

DS is barely touched upon. Hence, information retrieval system for MS including

172 http://cl.sanskrit.du.ac.in/LearnSandhi
173 http://cl.sanskrit.du.ac.in/kritSiddhi
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features like online indexing and concept mining will prove to be pioneer and

paramount in the field of Sanskrit CL.
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Chapter Three
Data Collection, Digital Databases and Research

Methodology of Online Indexing and Concept Mining

The objective of the present research is to develop a web-based system for
instant information retrieval from the MS text. Information retrieval system retrieves
the information from the unstructured data of MS text (Anju and Chandra, 2019). In the
case of current research, the data extracted is the entire text of MS which includes 2700
verses categorised into 12 chapters denoting various concepts related to social
management and institutions of ancient India. These texts not only expound knowledge
on social management but it can be also considered as the viable source of various
sciences. The protection of natural resources were key focus of the society mentioned
in MS. The MS was selected for online indexing because it incorporates several
branches of knowledge including philosophy, law and legal aspects, management and
economics, ethics and rules for greeting, government, politics, electoral system,
statecraft, warfare, history, religion, elements of social management such as; family-
marriage-kinship-household norms, environment and health care and ethnology etc.
MS text is not only eminent but is also very large. Therefore, it becomes impossible for
someone to search for a specific keyword in it. The main objective of this research is to
gain familiarity with the phenomenons in DS and to achieve new insights into MS.
Online indexing and information retrieval will be of tremendous use to the researchers
and users to work on any specific concepts and to procure accurate data and information

of the particular terms of MS.

1. Data and the Data Collection

The foremost requisite to conducting any research is the collection and sorting
of data. Data collection is the gathering of useful information related to the topic of the
research (Wilson & Fox, 2013). It is invariably an essential part of conducting any
research. The most critical objective of data collection is ensuring that the data collected
is information-rich, accurate, valid, authentic, relevant and reliable (Morgan & Harmon,

2001). To carry out the present research 2703 slokas have been rendered from MS
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(Sapsford & Jupp, 1996; Weller & Romney, 1988). The chapter-wise distribution of the
verses data of MS is shown in table 3.1.

CHAPTERS NO. OF VERSES
1 119
2 249
3 286
4 260
5 169
6 97
7 230
8 420
9 336
10 131
11 286
12 120
TOTAL 2703

Table 3.1: Manusmriti Verses Data

1.1 Primary and Secondary Text used for Data Collections

The MS text explained by the Kaundinnyayana (2014), Pravin Pralayankar
(2010) and Visuddha Manusmrti by Prof. Surendra Kumar (1996) have been selected
as primary texts for original text and Hindi translation. Though the English translation
is done by the researcher based on translation done by Buhler (2004). The exegesis of
all the slokas has been done using the Medhatithi Manubhdsya (Jha, 2016) and
Kullukabhatta’s Manavarthamuktavali (Kaundinnyayana, 2014). The other eminent
texts in this field are MS authored by Rajveer Shastri (2000), Pt. Rameshwar Bhatt
(2015), Manusmrti  With Manvartha Muktavali by Rakesh Shastri (2005),
Conceptualizations in the Manusmrti by Parnasabari Bhattacharya (1996), Manu-
Manusmyti an Appraisal by Dr. Urmila Rustagi and Dr. Sudesh Narang (1996), Sixteen
Minor Smrtis (Vol. 1 and 2) by Manmatha Nath Dutt (2006), Manusmyti: Sanvay
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Anuvadmanushyabhasikabhavavagaahineebhashatikopata by Dr. Urmila Rustagi
(2003), Manusmrti Eka Mulyamkana and Manusmrtih (Vol. 1-13) by Dr. Urmila
Rustagi and Kalyana Visesamka Dharmank published by Gita Press, Gorakhpur was
used as secondary texts for the data collection, translation, explanation and analysis.

As these texts are available in printed form. First, all the above-mentioned
textbooks were collected, their contents were extracted and then the verses of the entire
MS text were digitized in UTF-8 Devanagari format and stored in an exclusive text file.
These text files incorporate the chapter and verse information for accurate referencing.
Each and every verse in the MS database is assigned a unique id. The format and
description of the digital databases are shown in section 2.

2. Digital Databases for MS

As discussed above, the information mining system mines information from the
MS text. Therefore, to extract the exact information various databases are created for a
specific task. Currently, the data is stored in text files and finally, it will be exported in
the database. In computational terminology, a database is an organized collection
of data stored and accessed electronically. Small databases can be stored on a file
system while large databases are hosted on computer clusters or popularly known as
cloud storage. Digital Databases are a set of computerised collections used to record
and store information digitally and accessible through the computer program for
specific purposes. These are a comprehensive, sometimes exhaustive, collection of
computer files or computer records pertaining to a specific subject. Thus, Verses of MS
are stored in a digital database with its reference in UTF-8 format in Devanagari script.
In layman’s language, data or the collection of MS slokas are extracted, proofread and
digitally stored.

The entire collection of all the original verses of Sanskrit, references, the
concepts extracted from the verses, Its Hindi and English translation and the detailed
analysis of each sloka is based on the above texts. All the databases are designed in a
specific format and that particular database structure has been replicated in the
databases to follow. Each database contains a serial number, verse, English or
Devanagari translations, chapter number and verse number, all of which are separated

by a single tab, as demonstrated in table 3.2. The major reason for following the similar
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structure in all the different databases is that it ensures the analogous relationship
between different computational axioms, maintains affinity and homogeneity, and
perpetuates the congruence and parallelism between all the divisions imperative to the
research data. There are various digital databases developed to serve disparate purposes,

yet, it streamlines and perseveres the smooth working of the web-based system.

SR | Sanskrit Verse Chapter No. | Verse No.

. ATHR AT AR AguT: | . .
TS TATAEHE F=aHga |

, T FAAUAT TATTETLAL: | . ,
AALTTATIN = &HI AT aGHG T ||

5 TTHET [T qaT [T e I | . ,
A IR ATSTHAET FrAacarefad T4 ||

. q T I T9T TRETTHATSIT HSTH T | . .
THATATSS] AT FATH HSH (S HIATHI 1|

: AR THTTATATTAALA | . :
AT AT qad: ||

6 T FIIFL AT T<H ongm?lqﬂl . 5

TETSATIR TSI TG qHE: ||
JTSHTAT e T AT : GEHTSAThH: TATAT: |
HAAAATST T 7 U TG |
qrstoreamr o warq fegeqy e a=m: |
T UF TESSSET AT & STHATSHSq ||

TIUSHAT &H TEaTEHTAH |

FTEAs] ST T TR AR aarTg: ||

SATIT AT =T T ST o 3EHa: |
10 . 1 10
qT ATEATSAT & o AT T |

Table 3.2: Sample of MS Database
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2.1 MS miila slokas Database/Text File:

A total of 2703 miila slokas from MS as depicted in table 3.1 have been
digitalized. The development structure for this database is developed in the format of a
series of the serial number (SR), the original verse in the Sanskrit language, chapter
number and verse number, all of which are separated by a tab. The entire collection of
the verses along with its corresponding reference data has been preserved in properly
designated databases. This database is maintained in the Devanagari script. The sample
of tabular format is given in table 3.2.

2.2 English Translation Database / Text File:

This system is capable enough to provide the English translation of each verse
of MS or any concept available in the MS. The English translation is done by the scholar
herself on the baselines of Buhler (2004). The developmental structure for this database
is also similar to the previous database. It is formatted in the orderly fashion of a serial
number (SR), followed by the English translation, chapter number and verse number,
all of which are separated by a tab. The entire collection of the English-translated verses
along with their corresponding reference data has been preserved in designated
databases. This database is maintained in roman (IAST format) script. The sample of
tabular format is given in table 3.3.

SR | Translation of the Sanskrit Verse Chap No. | Verse

The great sages (saints) approached Manu, who was
seated very calmly and with a collected composed mind.
They paid their tributes and having duly worshipped

Manu, spoke as follows:

The Rishis (sages, saints) requested Manu (the divine
one), to explain the tenets of Laws and sacred principles-
practices, pertaining to Varn-division (caste system);

and of the intermediate ones.

The Rishis praised Swayambhu Manu for the

knowledge-enlightenment attained by him. According
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to them he alone, was aware of the purport (wish, object,
tenor, longing, desire, intent, significance, knowledge)
of the soul. They desired to know the whole ordinance
of the Self-existent (Swayambhu), which is unknowable
and unfathomable.

He, whose power (knowledge) is measureless, pleased
and obliged by the high-minded great sages, duly

honoured them, and answer; listen!

The (universe) existed in the complete Darkness,
unperceived, destitute of distinctive marks, unattainable
by reasoning, unknowable, wholly immersed, as it were,

in deep sleep.

Then the divine Self-existent, Almighty (Svayambhu),
indiscernible, appeared with (creative) power, revealed-
evolved himself along with the basic elements
(components essential for life; earth, water, fire, sky and
air) dispelling the darkness.

He who can be perceived by the internal organ (alone),
who is subtitle, indiscernible, and eternal, who contains
all created beings and is inconceivable, shone forth of

his own will.

With the resolution of the genesis of the universe, he,
desired to produce beings of many kinds. Thus, from his
own body, created the waters, and later, placed seed in
it.

That (seed), in brilliancy equal to the sun; manifested
into a golden egg. From that egg Brahman; the
progenitor of the whole world, the creator of all abodes

self- evolved from it.

10

The waters are called narah, (for) the waters are, indeed,
the offspring of Nara; as they were his first residence

(ayana), he thence is named Narayana.

10

Table 3.3: Sample of English Translation Database
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2.3 Database / Text File for Hindi Translation:

The Hindi translation of MS has been done on the basis of Medhatithi’s

Manubhdasya (Jha, 2016). Initial working of the translations was carried out in separate

text files in the UTF-8 Devanagari format. The development structure for this database

is also similar to the previous databases in the format of a series of the serial number

(SR), Devanagari translation, chapter number and verse numbers, all of which are

separated by a tab. The entire collection of Hindi translations along with the

corresponding reference data has been preserved in designated databases. This database

is maintained Devanagari script. The sample of tabular format is given in table 3.4.

Chapter
SR. | TRANSLATION OF THE SANSKRIT VERSE N Verse No.
0.
THWET T @ § 95 g0 A A & 98 ST
1 | F=a €9 | IAqe Fieeh HgY ART 26 a9 1 dref 1 1
I
g WA, SRS =T F0TF o (AT, &=, 997 3T
9[F ) ST AU % ST=q<TA H SAH gU qeTareh, e,
2 1 2
fAuTe, 94, @mTHy, 998 TATR STaAl & | gl &
TATHET § FHHLT: TATH o [T T TR )FHA( B
& THT, 3T 3Tohel B STTorecd ST SATHT TaTE AT a0 (
3 | 3T F onATAEIR FOET T WAgAAET O T 1 3
ST AT & 1
HETCHT AU ZTT 39 TohTT | I T ST HT ot arel
4 | 39 99 T 39 asft wgftat w1 R Fh AT ST U= 1 4
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10 ATIT AT S TIhT ST o J9ga: | a7 Taed1sa+ 4 . 10
AT ATLTAOT: T ||

Table 3.4: Sample of Hindi Translation Database

2.4 Database / Text File of Concept List:

The system is extremely efficient in mining the query of each concept.
Therefore, a list of the concepts depicted in MS is collected manually and kept in a text
file in specific format with unique id of each concepts. This database boosts concept
aided searching and thus, provides relevant and appropriate information. Since the users
can search any concept of the MS, complete listing of concepts and themes from MS is
created and along with its unique identification (ID) tags, it is also stored in a separate
database. All the concepts listed in this file are maintained in Hindi (Devanagari UTF-
8 format) and International Alphabet of Sanskrit Transliteration (IAST) which is
equivalent to global English language. It also helps to validate the concepts researched
in MS and unique ID helps in finding the exact information corresponding to it.

Descriptive Samples of the aforementioned databases are shown in table 3.5.
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SR CONCEPT IAST ENGLISH
1 o7 Varna Varna
2 EhTL samskara Sacraments
3 afafs w9 naimittika karma
4 AT A$rama Ashrama
5 TISTerH rajadharma Duties of king
6 EEIRET mahayajiia Sacred oblations
7 SR purusartha Purushartha
8 HEATHET Bhaksyabhaksy Edible and non-edible
9 9= Sauca Cleanliness
10 E -4 Asuddhi Impurity
11 e stridharma Duties of women

Table 3.5: Sample of the Concept Database

2.5 Database / Text File of Concept Tagging:

Concept mining mines the information from unstructured data. MS contains
many concepts but the word denoting the specific concepts does not necessarily, appear
in the text directly. In such cases, direct indexing methods completely fail to render the
conceptual information. Therefore, the concept mining techniques are used to mine
such types of verses of MS. A database of the concept tagging is created and stored in
a text file in a specific format. This database helps to mine the complete information

for any MS concepts. The sample of the database is shown in table 3.5.

manu_id Concept_id
1 11
2 58,20
3 41
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5,6
20, 82
20, 82, 32
20, 82
7,10
1,5

10 3,8

O O N| o o >

Table 3.6: Sample of the Concept tagged Database

3. Research Methodology Adopted for Online Indexing and Concept
Mining

There is a huge amount of data available in the Information Industry today. This
data is of no use until it is converted into useful information. It is necessary to analyze
the huge amounts of data and extract the most relevant and appropriate information
from it. Due to the increase in the amount of information, the number of text databases
is growing tenfold. Data Mining as defined in the previous chapter is the procedure of
extracting information from huge sets of data. In other words, we can say that data
mining is extracting relevant knowledge from the pool of data. Text databases consist
of a huge collection of documents. They collect this information from several sources
such as news articles, books, digital libraries, e-mail messages, web pages, etc. In many
of the text databases, the data is semi-structured. For example, a document may contain
a few structured fields, such as title, author, publishing date, abstract etc. But along with
the structured data, the document contains unstructured text components as well
(Mohotti, Lukas, & Nayak, 2019). Without knowing what could be in the documents,
it is difficult to formulate effective queries for analysing and extracting useful
information from the data. Users require tools to compare the documents and rank their
importance and relevance. Therefore, text mining has become popular and an essential
theme in IR. IR deals with the retrieval of information from a large number of text-

based documents (Aggarwal, 2015).
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Data mining deals with the kind of patterns that can be mined. Based on the kind of
data to be mined, there are two categories of functions involved in Data Mining
= Descriptive

= Classification and Prediction

Thus, this research aims to develop a web-based search (Anju & Chandra, 2018), IE,
and an instant IR system for MS. This IR system automatically extracts the available
information from mechanical documents or other e-sources. This process is
accomplished through a “Natural Language Processing (NLP)”. (Chandra, 2021). It is

an automated or implicitly, digital system of accepting inputs and generating outputs.

3.1 Research Methodology Adopted for Online Indexing for MS

Online indexing for MS searches the whole database of MS verses where the
searched text appears directly and produces the information with complete reference.
Web Search engine techniques are applied to produce the result (Patil, Pawar and Patil
2013). The system does not use any sort of pre-developed index to search the query in
MS text. It searches instantly when a query from the user interface is received and
generates the result corresponding to the query for display (Bhatia, et al. 2011).
Traditionally any search engine works in three stages:
Crawling: Search engines collect text or information available in another format such
as images, and videos from the internet. Typically it collects the information with the
help of automated programs called crawlers (Olston & Najork, 2010; Raghavan &
Garcia-Molina, 2000).
Indexing: Search engines analyse the crawled text, images, and video files and store
the information in the search engine index list. A search index is a large database for a
particular search engine.
Serving Search Results: The search engine returns the information that is relevant to
the particular user’s query. Relevancy is determined by many factors such as the user’s
location, language, mode of the device, etc.

The current system follows all three stages mentioned above to produce the
research of searched query. The only difference is that search engines produce the
information of the documents, where that particular word appears. But this system
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furnishes the particular verses where the searched text appears. As this process does not
serve the complete task, it only produces the verses that are directly available in the
search query, it does not show the result of those sentences in which the tagged verse
is not directly available. Therefore, concept mining techniques are applied here.

To search any given word in MS, the system creates the word index of each
verse of MS automatically and instantly. For information extraction, the first step is the
verification of the input. If the input is found to be accurate, then the index of each word
is automatically generated. Based on this index, the information is searched in
associated databases. The received information is sent to display. For creating an index
list of each verse, preference is given to those words which are found in the form of
exact and complete words as inscribed in the sources of the texts. Second preference is
given to the words starting with the searched word coming in first in the string of sloka.
Similarly, the searched word appearing at the end of the string is ranked in the third
order and lastly, if the word searched is found in the middle or anywhere else, in the
sloka string is ranked fourth. The system uses four types of major methods to create the

instant index and display the result.

3.1.1 Search by whole Word

In this method, the index of all the words in which the word searched by the
user is automatically generated in the format of a whole word. The term matching is a
very important subject in the wider domain of text processing. This is particularly
evident in literature or linguistics where data are composed in huge corpus and
dictionaries. This applies as well to computer science where a large amount of data are

stored in linear files. For example, if the input query of the user is “varna or avi”, then

the result will contain an index of all those verses wherever the term “varna or avi”

appears as a complete word*™®. This technique is popularly known as an exact word

search.

174 oGt I SR[H AT 571 201 AaH | SH AGEAEad q99 g1 ad || g 1d 8.374
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3.1.2 Search by Starts with Input Word

The second method of automatic indexing is the method where the result for the
input query submitted by the user, is produced based on the hierarchy of the position or
placement of the term in that particular word of any verse. In such case, the
automatically created index will consists of those verses where the words searched by
the user will be placed at the beginning of the word displayed in the slokas. For

example, if the input query of the user is “varna or aut”, then the result displayed in this

case will contain an index of all those verses beginning with the term “varna or a1,

3.1.3 Search by Ends with Input Word

The third search technique is online searching of input query by ends with. By
this method, the concept or the term that the user search, appears at the end of the word
adduced in the slokas, thus, the index is automatically generated with that particular
word in focus. For example, if the input given by the user is “varna or avi”, then
wherever the words ending with “varpa or awi”, are found in the slokas, all those verses
will be automatically indexed!’® and the result obtained will be displayed in the form

of the output.

3.1.4 Search Input Word anywhere in the Word.

In this method, the term or the concept searched by the user is placed in the
middle of the word received in the slokas, then the index is automatically generated
with the whole word. For example, if the input given by the user is “varna or awi”, then
the word “varna or avi”, is found in the slokas, all those verses will be automatically

indexed’” and the result obtained will be displayed in the form of the output. The

methodology can be understood with the help of the flowchart shown in Figure 1.

175 T AT AT T FATHT Thifar | S9aaTe qae7 20 gai=arad || Ageqia 2.137

176 7Tt AT AT g U AT | T e AT SO U AT 1| He i 11.91
77 gt aTaatoae TaTd steauid JUITH | T 0 TaTeaT CaeoT Jfead = || Aegid 8.25
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nput in Devanagari or IAST \

Pl'eprucesso r

Script Validator

IAST to Dev
Script

Information Generator
Dev to IAST

: Output Data
Meaning Generator
\
\ Display the Result

Figure 1: Flowchart of Online Indexing

3.2 Research Methodology Adopted for Concept Mining from MS

Concept mining is a subtask of information extraction that mines the

information automatically and extracts relevant terms from a given corpus (Bichindaritz
& Akkineni, 2006). There are many methods used for concept mining. Text Clustering
(Cutting, Karger, Pedersen, & Tukey, 2017; G & Lekha, 2014) methods are used to
extract information from unstructured data. In the case of this research, the concept
tagging is done manually for each verse of MS. Based on tagging technique, the system
produces an accurate result. We present the algorithms for the tag-based text clustering
method (Zamir and Etzioni 1998). The tag is created manually in MS verses to denote
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the particular concepts. The sample of the tag is shown in table 3.5. Based on these tags
all verses of the MS are tagged with the unique id based on the subject matter discussed
in each verse of MS. The sample of this database is shown in table 3.6.

To mine the verses of any concept from MS, the system first check the input
concept and assign a unique id, then the system searches for this unique id in the tagged
verses. After matching any tags, the system collects the corresponding verses and sends

for further process.

a

Input in Devanagari or IAST \x

Pl'?pl‘OCE‘SSO r

Script Validator

TAST to Dev
Script

Dev to IAST
Output Data
Meaning Generator
\ Display the Result g

o

Figure 2: Flow Chart of Concept Mining
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Chapter Four
Computational Platform for Online Indexing System for

Manusmriti

The extensive cultural history encapsulates the treatises of Ancient Indian
Social Institutions (SI) and is widely discussed in MS. It carries viable ancient Indian
knowledge tradition as depicted in MS. It incorporates a variety of genres for sciences
and arts such as family law and legislation, civilization, culture, ritualistic procedures,
environment, economics, commerce and finance studies, management, mathematical
and medical sciences etc. Sl represents a distinct tradition of civilization formation,
society development and community living. The texts of the MS are in the Sanskrit
language and due to its expansive subject stream, it is later translated into various other
languages globally. With the emersion of the internet, the advancement of digital
technologies and the IT boom, information is accessed and exchanged via digital
platforms. MS texts are studied not only by Sanskrit scholars but also referred by
historians, sociologists, political scientists, economists, law enthusiasts and linguists
globally. Despite its eminence source of knowledge and variety of topics, there is a
major setback in digitizing and online information mining for MS texts. The major
problem is that the MS text is neither available online to access nor any information
mining systems are available where researchers can find the information for further
research. Therefore, the objective of digitization and development of an online system
for instant information retrieval for the MS text is to provide access to the MS globally.

To achieve this goal, the text of MS is digitized and other information is stored
in a specific format as discussed in chapter 3. The web-based user interface fulfills the
requirement to give the input and receive the output. The web-based system describes
the communications between applications, middleware systems and databases to ensure
that the multiple applications work simultaneously. Typically, when anyone browses
the Internet, they use Web Browser softwares such as Internet Explorer, Google
Chrome, Microsoft Edge, Safari or Mozilla Firefox. The computer where the user uses

a browser to obtain the web pages is called a client-side. And the machine which
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provides Web pages is called a server-side. In technical parlance, the client side is called
the front-end and the server side is known as the back-end.

Components of Web-based Applications
Generally, web-based applications encompass several components. It can be

categorized into two major areas; User Interface or Front End Components and

Structural or Back-end Components. There are two different sub-programs running

side-by-side in any typical web application. These are as folows:

= Client-side Programs: The program for the browser responds to some user input.
The client component is developed in CSS, HTML, and JS. As it exists within the
user’s web browser, there is no need for an operating system or device-related
adjustments. The client component is a representation of a web application’s
functionality that the end-user interacts with.

= Server-side Programs: The program for the server responds to the HTTP requests.
The server component can be built using one or a combination of several
programming languages and frameworks, including Java, .Net, NodeJS, PHP,
Python, and Ruby on Rails. The server component has at least two parts; program

logic and database.

How do Web Applications Work?

A typical web application works step by step in an orderly fashion. A user or
client sends a request to a web server using the internet through either a web browser
or the user interface of any app. The request submitted by the user is forwarded to the
corresponding web application server by the webserver. Then the web application
server performs the requested task and then generates the appropriate results. After that,
the generated results are sent from the web application server to the webserver. The
web server then responds back to the client and the requested information is displayed
to the user. Any programming language can be used for developing any web app. User
interface is generally developed using HTML because it supports the browser. In other
words, HTML relies on web browsers to make the app executable. A web server is

required in order to manage client-side requests, as well as an application server to

120



perform the relevant tasks. Sometimes a database may also be needed to store the huge
data.

Since it’s an online system, it is imperative to understand the web technology
applied to develop this system, where the user can submit input and receive output. The
technology adopted for this is the creation of an HTML page, server, computer
program, etc., through which information is retrieved and conceptual information is
mined from digitally extracted data of MS text. There are majorly two dominant
components in any web technology, that is; Front End and Back End. Both of them are
auxiliary to each other, and possess salient features which are exclusive to self, yet are
mutually independent and in conjunction, as they, play a principal role in web
development. In technical parlance, the front-end is also known as the “client-side’. On
contrary, everything that happens in the foreground is denoted as Back-end. It is
considered the core component of web development. Front-end can be defined as an
all-visual aspect of the website that is the electronic page appearing on the user’s screen
which he can see, interact with and have an experience. All the techniques that are used
to create front-end webpages and make them look more attractive, is the responsibility

of the backend processes which are not visible to the users.

What is Front End Development?

The objective of designing any website is to ensure that when the users visits
the site, the information they witness is relevant and in a format that is easy to read and
understand. Front-end development is a style of computer programming that deals with
customer-facing services and visual aspects. It focuses on the coding and creation of
elements and features of a website that will be seen by the user. The front end visible
to the user is called as User Interface. Front-end developers make sure the site is easy
to interact with while also running smoothly. It transfigures the complicated backend
processes to a simpler understandable user’s perspective through graphical ways. It
aims at achieving a perfect user interface, speed, performance, and availability of the
webpages. Also known as client-side interface, front-end developers garner expertise
in HTML, CSS and JS for the creation of websites and apps. These technologies
adopted for front-end development constructs the base platform for page rendering and

front-end engineering.
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Apart from these three components, the front-end family includes a variety of
libraries and dialects. It includes visual elements like a landing page, buttons, forms,
layouts, navigations, menus, and aesthetics such as images, videos, graphics,
animations, etc. There are disparate front-end techniques and technologies that are used
in the development of web and mobile-based apps. It includes JavaScript, HTML, CSS,
ReactJS, React Native, Angular, Flutter, Node Package Manager (NPM), Vue.js, lonic,
BootStrap etc.

What is the Back End Development?

Pursuits that are carried out at the rear-end of the computer programming which
is invisible to the users are referred to as back-end development. Back-end development
covers server-side web application logic, integration and activities, like writing APIs,
creating libraries and working with system components. Backend stores and analyses
data and it is the server-side of the software. It also ensures smooth application
performance. Backend development sends and receives information, communicates
with the frontend and displays the data as a web page. Backend technologies are the
backbone of the software development process. Backend is the only technology that
makes the website or application perform well, be responsive, fast, and functional. A
backend developer creates code that does relational mapping to retrieve data from a
database. MySQL, PostgreSQL, SQL SERVER, MongoDB and Oracle Database are
some of the most widely used DBMS. There are many backend programming languages
available such as JavaScript, Python, Ruby, PHP, Java, Golang etc. The Backend
technologies and tools vary for different types of development, such as for mobile
development the back end can be developed in Ruby, Node.js, Django, and PHP. There
is no single best language for the backend, as it depends on the type of the application.

Computational Platform used for Online Indexing System for MS
The online indexing and concept mining system for MS is a web-based system.

A user interface has also been developed for the purpose of searching for the user to

interact and submit their query. The system facilitates two kinds of input options and

furnishes analysed output in the corresponding format. The first input mechanism is
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‘Direct Search’ where the user can enter any keyword in Devanagari UTF-8 or in
Roman IAST and receive all the references, translations and exegesis from the MS of
the input word. The second input option is a ‘Dropdown Menu’ facility where one can
just select the keyword from the list of pre-created concepts of MS and quickly obtain
accurate information related to it. Clicking on an indexed word, the system displays the
details with the $loka in which it occurs. The user interface accepts the input given by
the user, pre-processes it and produces the corresponding output on the same page. A
screenshot of this user interface is shown in Figure 4.2.

Since it’s an online system, it is imperative to understand the web technology
applied to develop this system, where the user can submit input and receive output. The
technology adopted for this is the creation of an HTML page, server, computer
program, etc., through which information is retrieved and conceptual information is
mined from digitally extracted data of MS text. This can be understood visually from

Figure 4.1.

FRONT END BACK END
DEVELOPMENT DEVELOPMENT

JAVASCRIPT PYTHON PHP
CSS HTML RUBY JAVA GO

Figure 4.2: Typical Web page Development

There are majorly two dominant components in any web technology, that is;
Front End and Back End. Both of them are auxiliary to each other, possess salient

features which are exclusive to self, yet are mutually independent and in conjunction,
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they, play a principal role in web development. In technical parlance, the front-end is
also known as the ‘client-side’. On the contrary, everything that happens in the
foreground is denoted as Back-end. It is considered the core component of web
development. Front-end can be defined as an all-visual aspect of the website that is the
electronic page appearing on the user’s screen which he can see, interact with and have

an experience.

1. The Front End (Client Side):

The front-end is the part of an online system that a user can see and interact with
directly. In a more technical sense, it is known as ‘client side’ programming. The front-
end includes everything that users feel and experience directly. Such as text colour,
styles, images, graphs and tables, buttons, colours, and navigation menus. The front end
is developed using HTML, CSS and JavaScript languages. It also includes all the
structure of the website, design, behaviour, and content seen on the browser screen
when websites, web applications, or mobile applications open. The front end should be
attractive, user-friendly and responsive. The appearance of the website on any screen
and device should be rendered properly.

The front end of the Concept Mining and Online Indexing System for
Manusmriti is developed in Hypertext Mark-up Language (HTMLD5) scripting
language. Cascading Style sheets (CSS) are used to make the web pages more attractive
utilitarian, advantageous and useful. It is used for describing the presentation of a
document written in an HTML. Java Script (JS) is used with HTML and CSS. JS, is a
programming language that is one of the core technologies of the World Wide Web,
alongside HTML and CSS. CSS and JS aid the beautification of a basic HTML

webpage. The sample of front-end format is shown in figure 4.1.

1.1 Hyper Text Mark-up Language (HTML)

HTML, an acronym for Hypertext Mark-up Language is a pseudo name for a
webpage. Its main function is to render the page on the web browser based on the

written instructions. It was developed by Berners-Lee in late 1991. It was initially
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released in 1993. It is a mark-up language used to create web pages and web-based
apps.

e A e
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Figure 4.3: Front End of the Concept Mining and Online Indexing System for Manusmriti

When a web browser opens a website page, its web server is sent as HTML. It describes
the structure of a Web page, consisting of a series of elements that are responsible for
instructing the browser on how to display the prescribed content. So far it has 5
versions, the latest version is HTML 5. It is more robust and has browser support.
Unlike, programming language, it is a mark-up language and which identifies and
describes the various components of a document such as headings, paragraphs, lists and
becomes even more utilitarian including CSS and JS in HTML pages. Maintaining
HTML and CSS Standards. The World Wide Web Consortium (W3C) maintains the
standards for HTML and CSS. The sample of the HTML code is shown in Figure 4.3.

125



Figure 4.4: Sample of the HTML Code used in Concept Mining and Online Indexing System for

Manusmriti

1.2 Cascading Style Sheets (CSS)

While HTML is used to describe the content in the webpage, it is CSS that
expounds on how that content should look and appear. Cascading Style Sheets are
customary to display various elements of an HTML page such as screen, page or other
media etc. Often we use it when there are many pages on a website and its style is the
same, then instead of writing the code of HTML on all the separate pages, we write it

in CSS. It is basically a time-saving technique as it controls the layout and formatting
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of multiple web pages at once. CSS can be used on any platform, such as Windows,
Linux, Macintosh etc. It was produced by Hakon Wium Lie on 10 October 1994,

fr e %/
stable.rstudent {

border-collapse: collapse;
border:2px solid navy;
border-bottom-left-radius: 25px;
border-bottom-right-radius: 25px;
}

sth.rstudent {

border:1px solid navy;

font-size: 15px;

font-weight: bold;

hr {
display: block;
margin-top: 0.5em;
margin-bottom: 0.5em;
margin-left: auto;
margin-right: auto;
border-style: inset;
border-width: 1px;

}

'p.fontHead{
font-weight: strong;
line-height:1;
font-size: 35px;
font-family: Arial, Helvetica, sans-serif;

Figure 5.4: Sample of the CSS

Fonts, colours, page layout, line spacing, background images and so on are all
controlled by CSS. The most recent version ie. CSS3 supports special effects and basic
animation can be embedded in the developed webpage. It is an eminent proficient tool
for designing webpages and websites. CSS is edited in plain text editors like notepad
etc, and then saved with the extension .css. It does not require any special editing tools.
Style sheets are supported by all modern browsers such as chrome etc. CSS is

maintained by the W3C’s own CSS working group. CSS functions in three main ways.
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e Inline: Itis used in web pages where it is needed. You can use it to resize a particular
HTML element.

e Internal: Its code is written within the <style > element in the middle of the head
section at the top of the page and it is used by calling id or class anywhere in the
same HTML page.

e External: It is most commonly used. This style is written in a .css file at some other
place and when required it is linked with the full path within the <link> element in

any HTML page and can be used by calling id or class anywhere in that file.

In current research Inline, Internal and External CSS is used. A sample of the CSS
page is shown in Figure 4.4. The style.css, bootstrap.css, font-awesome.css, gallery.css,
menu.css, responsive.css, responsiveslides.css, tooltip.css and zerogrid.css are used to

complete the requirement of the current website.

1.3 Java Script (JS)

JavaScript also known as Dynamic Computer Programming Language, is a
scripting language that is used to add interactivity and behaviours to web pages,
manipulate the elements on the web page, the styles applied to them, or even the
browser itself. There are other web scripting languages, but JavaScript (also called
ECMAScript) is the standard and most ubiquitous. Java Script was invented by Brendan
Eich in 1995 and was initially named Mocha. Later changed to LiveScript and finally
to JavaScript. It is edited in the form of plain text with some special syntax. JavaScript
allows the insertion of dynamic texts into HTML pages. Although JS has nothing to do
with the programming language called Java, the syntax of both Java and JavaScript is
influenced by the syntax of the C language. Over 97% of websites use JavaScript on
the client side for web page behaviour. All major web browsers have a dedicated
JavaScript engine to execute the code on users' devices.

The website of the Current system is uses JS for many purposes. Website Menu,
Header, Footer, Gallery, Latest News, Responsive slides, and tooltips are designed

using JS. A sample of the JS code of Menu.js is shown below.
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document.write ("<nav id='navigation'>");
document.write ("<ul id='main-menu'>");
// Button 1 ## Home
document.write ("<1i> class='current-menu-item'><a
href='http://localhost:5000"'>Home</a>") ;
document.write ("<ul class='sub-menu'>");
document.write ("<1li><a
href='http://sanskrit.du.ac.in’ target=' blank'>Sanskrit
Department</a></1i>");
document.write ("<li><a
href='http://www.du.ac.in' target=' blank'>Delhi
University</a></1i>");
document.write ("<li><a href="'abtus'>About
Us</a></1li>");
document.write ("<li><a href='contat'>Contact
Us</a>");
document.write ("<li><a
href="'feedback'>Feedback</a></1i>") ;
document.write ("</ul>");

document.write ("</1i>");

// Button 2 ## Language Analyzer
document.write ("<1li class='parent'><a href='#'>Language
Analyzer</a>");
document.write ("<ul class='sub-menu'>");

document.write ("<li><a
href='sandhiAna'>Sandhi Splitter <br>(¥ﬁ§q ﬁﬁﬁﬁﬁF) </a></1li>")

document.write ("<1li><a href='supAna'>Subanta
Analyzer <br>(§§Fa'ﬁaﬁ¢m¥) </a></1i>")

document.write ("<li><a href='tinAna'>Tinanta
Analyzer <br>(ﬁT§E?1%Q@W3U </a></1li>")

document.write ("<li><a
href='sanAna'>Sanaddyanta Analyzer <br> (Hdlgded ﬁﬁ@hﬁﬁ) </a></1li>")

document.write ("<1li><a href='kritAna'>Krdanta

Generator <br> (§ara ﬁﬁ@ﬁﬁﬁ))</a></li>");
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document.write ("<li><a

href="taddhita'>Taddhita Analyzer <br> (defdd [aRel¥e®) </a></1i>")
document.write ("<li><a

href='striAna'>Stripratyanta Generator <br> (FA e d®y

AAYH) ) </a></1i>") ;

document.write ("</ul>");

document .write ("</1i>");

// Button 3 ## Language Generator
document.write ("<1i class='parent'><a href='#'>Language
Generator</a>");
document.write ("<ul class='sub-menu'>");

document.write ("<li><a

href='pratyahar'>Pratyahar Generator <br> (YcdlgRehdl)</a></1i>");
document.write ("<li><a href='sandhi'>Sandhi
Generator <br> (?ﬁ?ﬂaﬁﬁ)</a></li>");

document.write ("<li><a href='supGen'>Subanta
Generator <br> (EHRUAATH) </a></1i>");

document.write ("<li><a href='tinGen'>Tinanta

Generator <br> (THFITEURAATTER)</a>") ;

document.write ("<ul class="sub-
menu'>") ;

document.write ("<li><a
href='tinGen'>Primary Tinanta <br> (Uﬁyﬁﬁﬁﬂﬁﬁf)</a></li>");

document.write ("<li><a

href='sanGen'>Secondary Tinanta <br> (?FﬂayFaﬂEﬂﬁﬁﬁﬂﬁFF)</a></li>");

)
document.write ("</ul>");

document.write ("</1i>");

//document .write ("<1li><a

href="http://localhost:8000/kridanta/kritGenerator.spy'>Krdanta
Generator <br> (%E?HTIﬁﬁHﬁFF)</a></li>");

//document .write ("<li><a

href="http://localhost:8000/taddhita/taddhitaGenerator.spy'>Taddhita

Generator <br> (Hﬂﬁ?ﬁﬁqﬁTﬁﬁﬁﬁ)</a></li>");
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//document .write ("<1li><a

href='http://localhost:8000/stri/striGenerator.spy'>Stripratyanta

Generator <br> (FNYATARIAAITF)</a></1i>");

document.write ("</ul>");

document.write ("</1i>");
document.write ("</ul>");

document.write ("</nav>") ;

Output of the above JS code is shown in figure 4.5.

Home Language Analyzer Language Generator E-Learning E-Text & Search Research Tools Students

Learmn Pratyﬂhﬂra

| 1 1 . a; F Denval.lonal Process Leamn Sandhi
Information Extracti GSSSS R H
The "Digitization and Development of Information Extractic mg%t%%ase ﬂ' @El) isa
result of the research (R&D) carried out by Ms Arooshi Nigam >handra with
advisorship of Prof. Daya Shankar Tiwary and Dr. Avadhesh RIS E T LEﬂm T"la"ta Formation Delhi for the
award of M.Phil. Degree. The title of dissertation is Developm B2 AT A4 (e Manusmriti
The ceding for the application was done by Dr. Subhash CHEEFFIEMERTREE NN Arooshi Nigam. Data set and rules were

prepared by Research Scholar Ms. Arooshi Nigam and Dr. SulREEIRIRITSILLEEH]

Figure 4.6: Menu Bar of the System developed in JS

2. The Back End or Server-side Programming:

Any web based system has various processes orchestrating in the background
are called back-end. This is also known as server side. Back end basically deals with
the entire foreground programming of the developed search mechanism based on the
process of online indexing of the database. The server-side programming composes of
various minor components to develop the final output for online indexing and concept
mining system. User gives the input through User interface, pre-processor verifies the
input, deletes all blank spaces and extra lines automatically. Other significant
components such as script validator checks or validates the script of the given inquiry
input; e.g. Devanagari (avi( or IAST (used for roman input such as English: varna). The
detailed description of all these components shall be propounded later in the last
chapter. This section focuses on the digital framework or techniques adopted to create

and develop those components.
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Back-end in any web-based system mainly concatenates computer programs,
databases and webpages to any web server such as Apache, Apache Tomcat, Flask,
Django etc. are used. Although, any programming language like C++, JAVA, Python
etc. can be used for developing web-based systems, ideally, the web server is designated
according to the selected programming language. For our system, Python as the
programming language is selected for the development of web-based systems, MySQL
for the database and Flask server to support Python. The general introduction of these

is as follows:

2.1 Programming Language: Python

Python is a popular programming language. It is the most simple, uncomplicated
and powerful programming language to learn and use. It is an interactive object-
oriented, scripting language suitable for general purposes and common tasks at
beginner’s level and as well for high level programming projects. This programming
language was created by Guido van Rossum and released in 1991. It is used for web
development, system scripting, can be used for rapid prototyping, or for production-
ready software development and software development to create workflows, create web
applications, it is capable of handling big data and perform complex mathematical
calculations technically. Python is compatible and works on different platforms such as
Windows, Mac, Linux, Raspberry Pi, etc. It is actually a programming script, in which
the code does not need to be precompiled to run the program. The language’s design
philosophy emphasizes code readability. Python claims that its syntax is very clear, its
standard library is large and comprehensive. The prototyping for Python is very quick
as it runs on an interpreter system, implying that the code can be executed as soon as it
is formulated. It has a simple syntax very similar to the British language such as English
and is comparatively easier than many other complex programming languages because
it has syntax that allows developers to write programs with fewer lines and elementary
coding. Python can be treated in a procedural; an object-oriented way or a functional
way which makes this programming language easy to read, write and understand.
Python can connect to larger database systems and it can also read and modify files.
Python 2.0 was released in 2000 and introduced new features such as list
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cpmprehensions, reference coun ting, cycle-detecting and Unicode support. Python 3.0,
released in 2008, is the most recent major version of Python, which is quite popular.
Readability and simplicity is the USP of python language. Ideally, Python is written in
an Integrated Development Environment (IDE), such as Thonny, Pycharm, Netbeans
or Eclipse which are particularly useful when managing larger collections of Python
files but for the basic general purposes such as development of this system, the
programming language Python is written in a text editor. Python can be downloaded

for free of charge from the official python website!’®

. Among the institutions that use
it extensively are Google, New York Stock Exchange, Magic, Coral, D-Link, Eve
Online, Gaming, Hacking etc. MMORPG, Honeywell, HP, Industrial Lighting &
Music, Philips and United Space Alliance etc. It is a free open source software. It can
be used on Linux, Windows, MacintoshOS, Solaris, Amiga, AROS, AS 400, BeOS, OS
/390, Z/OS, are comptabile and can use Python on PalmOS, QNX, BMS.

The system is developed in Python 3.9.6. There are many functions are
developed in python to completing the various task for Online Indexing and Concept
mining System for Manusmriti. The reason to choosing behind that is python is easy to

learn and very powerful language for Al. Sample of the Python code is shown below:

import InfoExtractor, MeaningGenerator
def PrePro (inp) :

inpWrdLst = []

inp = inp.strip/()

inp = inp.replace("\t"," ").replace("\r\n","
")

inpFn = inp.replace(" + ","+").replace("+

","+") .replace(" +","+").strip()

1st inpFn.strip () .split (" ")
for i in 1lst:
if len(i)<1l: continue

inpWrdLst.append(i.strip())

178 \wwww. python.org
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return inpWrdLst

def manuMain (UsrInp) :
result = []
inpList = PrePro (UsrInp)
for inp in inpList:
IndexInfo = InfoExtractor.InpSearch (inp)
if IndexInfo:
#totalNm = str(len(IndexInfo))

#IndexCount = "HITATT H

S C

<b><i>'"+inp+"'</i></b> S Hel IGE=ICITCG]

<b>"+totalNm+"</b> ellehl H ERCOIE] g

#result.append ("".join (IndexInfo))
for 1In in IndexInfo:
SR, Sandata = ln.split ("##")
hnEngMean =
MeaningGenerator.main (SR, Sandata)
if hnEngMean:
result.append ("".join (hnEngMean) )

return result

2.2 Web Framework - Flask:

Flask is a micro web framework written in Python. It does not require any
special library or tool. It is the back-end of any website development. The flask web
server was created by Armin Ronacher. Armin Ronacher was a member of Pocoo, an
international Python enthusiast organization. Flask swiftly became popular among
Python programmers and was named the most popular web framework in the Python
Developers Survey 2018. This Micro Web Framework is based on two components
Werkzeug and Jinja. Werkzeug is a useful library for the Python programming
language. In other words, it is a toolkit for Web Server Gateway Interface (WSGI)

applications and is certified under a BSD License. It supports Python 2.7, 3.5 and later
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versions. Jinja has also been produced by Ronacher. It is a template engine for the
Python programming language. The global Applications called Pinterest and LinkedIn
also run on the Flask framework. The current system also runs on Flask as shown in
Figure 4.6.

from flask ir rt Flask, render template, request
from eTocls im rt eTools

from UG PG ii c UG PG

from eTexts in rt elexts

app = Flask( name )

app.register blueprint (eTools,url prefix="")
app.register blueprint (UG_PG,url prefix="")
app.register blueprint (eTexts,url prefix="")
if name == ' main ':

#app.run (debug=True)

app.run(use reloader = True, debug = True,host='0.0.0.0")

####4.6 Functions for Manusmriti under EText and Search Tab
@eTools.route (' /manu', methods=["GET"])
def Manu() :
import sys
sys.path.append (sys.path[0]+"/tools/ETextSearch/manusmriti™)
from ConceptList import Main
dropMenultem = Main ()
return render template ('manusmriti.html', drop=dropMenultem)

@eTools.route (' /manu', methods=["POST"])

def ManuTxt():
import sys
sys.path.append (sys.path[0]+"/tools/ETextSearch/manusmriti™)
from ManuMain import manuMain

from ConceptList import Main
dropMenuTtem = Main ()

manTxt = "{}".format (request.form['itext'])
conceptNm = "{}".format (request.form['ConceptName'])
1f (manTxt !="") or (conceptNm !=""):

1L manTxt:

Figure 4.7: Sample of the Web Framework: Flask

2.3 Database and Text Files

Web-based systems use huge data to generate the information to render on the
user interface. It uses a database to store the information in the back-end. A current
system uses much data to extract information on a particular concept from the MS text.

Currently, data is stored in various text files. The details descriptions of the files are
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discussed in chapter 3. These files will be exported into the databases during the
deploying the system. MySQL database will be used to export the text files.

Based on the above details the HTML, CSS and JS are used to develop the
front end of the system. Python as a Programming language, Flask as a Web

framework, and MySQL as a database are used to develop the back end of the system.
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Chapter Five
Introduction to Online Indexing and Concept Mining

System for Manusmriti

The result of the present research is to develop a web-based system for instant
information retrieval on the basis of indexing and data mining techniques for MS text.
It describes the partial implementation of the Online Indexing and Concept Mining
system rendered for MS as part of the present M.Phil R&D. This chapter in particular
delineates the digital implementation of the development of the indexing system for
MS, using the methods of indexing and information retrieval of CL (Voorhees, 1999;
Lewis & Jones, 1996). The computational model uses Python in the web format for the
indexing of words that occurs through the identification and connection with original
slokas that are stored in the databases as explained in the previous chapter. The
computational format for indexing uses the Python programming language (Zelle,
2004) to program.

This system is the by-product of Research and Development conducted by the
Computational Linguistics R&D of the Department of Sanskrit, Faculty of Arts,
University of Delhi. As part of this research project, a compilation of the uncountable
concepts of MS, its extraction and retrieval, English and Hindi translations, descriptive
exegesis in layman’s language, and simple and proper analysis has been presented on
the basis of various original texts, digests and commentaries. To make the MS concepts
easily accessible and understandable by the masses, a web-based system has been
developed, which is available under E-Text and Search at http://cl.sanskrit.du.ac.in.
This system is very useful in the field of e-learning. A screenshot of the system can be
seen in Figure 5.1. On this page, the user can give input and can also recieve the result
in the form of output here.

Components of the Online Indexing and Concept Mining System
The front-end is developed in HTML (Hypertext Markup Language). To make
this HTML page more attractive, utilitarian, advantageous and useful, CSS (Cascading

Style sheets) and JS (Java Script) codes are included in it. CSS and JS aid the
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beautification of a basic HTML webpage. The sample of the front-end format is shown

T&pd faum, ﬁﬁﬁi%%w

Computational Linguistics R&D

in figure 5.1.

Department of Sanskrit, University of Delhi

Language Analyzer Language Generator E-Learning E-Text & Search Research Tools Students

A 3 for e A .
Information Extraction System for Manusmriti

The "Digitization and Development of Information Extraction System for Manusmriti (mlﬁﬂ HFYRON TH '\‘TI'%T'EI' @Tﬂ)" isa
result of the research (R&D) carried out by Ms Arooshi Nigam (M.Phil. 2021-2023) under the supervision of Dr. Subhash Chandra with
advisorship of Prof. Daya Shankar Tiwary and Dr. Avadhesh Pratap Singh, Department of Sanskrit, University of Delhi, Delhi for the
award of M.Phil. Degree. The title of dissertation is Development of Concept Mining and Online Indexing System for Manusmriti.
The coding for the application was done by Dr. Subhash Chandra and partially by Ms. Arcoshi Nigam Data set and rules were
prepared by Research Scholar Ms. Arooshi Nigam and Dr. Subhash Chandra.
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(Type the word in Unicode or IAST (Reman) in the textarea or select the concept dropdown menuss)
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Result:
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Figure 5. 1 Front End of the Concept Mining and Online Indexing System for Manusmriti

1. The Front End or Client-Side Programming:

1.1 User Interface

User Interface (Ul) is the point through which a user interacts with a computer,
website or application. An impressive Ul aims to make the user’s experience easy,
interactive, and intuitive and requires minimum effort on the part of the user to achieve
the maximum desired results.

A user interface for this online system has been developed for the purpose of
searching via the medium of digital interaction and submitting their queries. The user
interface of the present system is developed using Form-based user interface
technology, where users can provide input through text area and dropdown menu. The

system accepts two kinds of search queries as input (through text area and dropdown
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menu) and generates the output to furnish it in the corresponding format. The first input
mechanism is the text area where the user can enter any keyword in Devanagart UTF-
8 or Roman IAST and receive all the references, translations and exegesis from the MS.
The second input option is a ‘Dropdown Menu’ where one can just select the keyword
from the list of pre-created concepts of MS and quickly obtain accurate information
related to it. Clicking on an indexed word, all related details with the sloka in which it
occurs are displayed. The user interface accepts the input given by the user,
preprocesses it and produces the corresponding output on the same page. A screenshot
of this user interface is shown in the Figure 5.2. Both of which are discussed below:

wgEta 3 forg g fresdor

Information Extraction System for Manusmriti

The "Digitization and Development of Information Extraction System for Manusmriti {E.Iﬁ!l'l'ﬁﬁ'ﬂ' U 'QE"\‘!T%W @ﬁ)" is a
result of the research (R&D) carned out by Ms Arooshi Nigam (M.Phil. 2021-2023) under the supervision of Dr. Subhash Chandra with
advisorship of Prof. Daya Shankar Tiwary and Dr. Avadhesh Pratap Singh, Department of Sanskrit, University of Delhi, Delhi for the
award of M.Phil. Degree. The title of dissertation i1s Development of Concept Mining and Online Indexing System for Manusmriti.
The coding for the application was done by Dr. Subhash Chandra and partially by Ms. Arooshi Nigam. Data set and rules were
prepared by Research Scholar Ms. Arcoshi Nigam and Dr. Subhash Chandra.
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Figure 5. 2 User Interface of the Concept Mining and Online Indexing System for Manusmriti

1.1.1 Text Area

A rectangular-shaped textbox is available on the user’s webpage to accept input
given by the user. It is known as a Text area. A text area facilitates user to give the input
for instant indexing and concept mining system for MS, in which the user can submit
their query related to the verses, references or concepts of MS. At present, this system
accepts input in the form of typed words in both Hindi (Devanagari) or English. The
input can be given in Unicode UTF-8 format in Devanagari script or in Roman which
is IAST script. The text area is shown in Figure 5.3.

International Alphabet of Sanskrit Transliteration (IAST) is a transliteration

scheme that allows the lossless romanization of Indic scripts as employed by Sanskrit
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and related Indic languages. IAST makes it possible for the reader to read the Indic text
unambiguously, precisely as if it were in the original Indic script. It is this faithfulness

AT 1 SATHTLT T AT GIoT 3 o TS AT ASUTHET (TAT) | TS 915 (oG ST9aT STae 1o =7 779
STISTS B & T |

(Type the word in Unicode or IAST (Roman) in the textarea or select the concept dropdown menuss)

YR &I A9 Ugi 4 g

(OR)

=

([ =R tew s R R |

Figure 5. 3 Text Area of the Concept Mining and Online Indexing System for Manusmriti

to the original scripts that accounts for its continuing popularity amongst scholars.
Scholars commonly use IAST in publications that cite textual material in Sanskrit, Pali
and other classical Indian languages. IAST is also used for major e-text repositories
such as SARIT, Muktabodha, GRETIL, and sanskritdocuments.org.

This web-based system is uniquely developed, if a person wants to obtain
information about more than one terminology simultaneously, it is possible via this
input-output system. Provision is provided to submit more than one word, conceptual
term, phrase or verse. More than one word can be typed in this text area with a space or

a tab and the corresponding information is received on the UI.

1.1.2 Dropdown Menu

A drop-down menu is a list that displays the items to be selected through a GUI-
based application, It is basically, a menu that offers a list of options. Generally, the title
of the menu, or the default selected item in the list, is always displayed. On clicking on
it, displays the other items that can be chosen for further processes. Generally, it is
developed in HTML using JS and CSS to make it more dynamic, powerful and
advanced. The sample of the HTML code is shown below. In order to make the input
mechanism more user-friendly a searchable list of the concepts of MS is provided as a
drop-down menu on the right side of the UI. On clicking on it, a list of conceptual terms
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of MS appears, where the user can easily select desired a single or multiple concepts to
give the input. The dropdown menu is very useful for the person who is unable to type

FHTETT ATEATIOT UF AT G F o AT 7 AEUUHET (T) § F15 9153 o S9qar ATao 1 779 ITIETST 39 & 91 |

(Type the word in Unicede or IAST (Roman) in the textarea or select the concept dropdown menuss)

HTURM PTAN TG A 91 &
Hydr

{OR) | Q

4 itk ik

T

Result: S

Figure 5. 4: Dropdown Menu

in Unicode in Devanagari script or Roman in IAST script and it proves to be utilitarian
for those who are unaware of the in-depth concepts available in MS. The sample of the

dropdown menu is shown in Figure 5.4.

Select a Choice:

<select name="example">
<option selected="selected" value="one">Choice 1</option>
<option value="two">Choice 2</option>

<option value="three">Choice 3</option>

</select>

1.1.3 Submit Button

Submit button is one type of attribute of the input element of any HTML form. An
HTML form is used to collect user input from the client-side or front end. The <form>
element is a container for various types of input elements, such as text fields,
checkboxes, radio buttons, submit buttons, etc. Submit buttons attribute displays a
clickable button that is used to pass the data to the server for further process. Submit
button is created in HTML using <input type="submit"> for submitting the form data

to a form-handler that is typically a file on the server with a script for processing input
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data. The form-handler is specified in the form’s action attribute. The following code
IS used to create a simple submit button on HTML but it can be personalised using JS
and CSS.
<input type="submit" value="Submit">
<input name=="dd" type="submit" value=" ">

The submit button is used to send the user-supplied input to the next process. By
clicking on the submit button the input received from the user is sent to the back-end
program for further processing. The submit button which reads as

is shown in Figures 5.3 and 5.4.

2. The Back End or Server-Side Programming:

As previously mentioned the various processes running in the background are
called back-end programming. Backend is technically responsible for the development
of the search mechanism based on the process of online indexing of the databases,
information extraction and retrieval module. The server-side programming composes
of various minor components to develop the final output for the online indexing and
concept mining system. Back-end programming for the present web-based system
concatenates computer programs, databases and hosting of local webpages to global
web consortiums.

The chapter four focussed on the digital framework and techniques adopted to
create and develop all the above-mentioned files and components. Python as a
programming language is used for developing the present web-based system and python
supported Flask is adopted as the web server. This section intends to provide a detailed

exegesis of all these components, propounded as follows:

2.1 Preprocessor

The preprocessor examines the text entered by the user and separates the user-
entered terminology input from miscellaneous or unnecessary data. It automatically
deletes all extra spaces, blank lines, newlines, etc. After the required modifications are
done, the preprocessor then communicates it to the next step and sends it for the further

process. A sample code of it can be seen below-
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def PrePro(inp):
inpWrdLst = []
inp = inp.strip()
inp = inp.replace("\t"," ").replace("\r\n"," ")
inpFn = inp.replace(" + ","+").replace("+ ","+").replace(" +","+").strip()
Ist = inpFn.strip().split(" ")
for i in Ist:
if len(i)<1: continue
inpWrdLst.append(i.strip())
return inpWrdLst

2.2 Input Script Validator

As already stated, this is an expert system that provides an additional option called
script validator. As the system accepts input in two scripts Devanagari and IAST. Once
the input is provided, the script validator validates the script of the user’s input and
differentiates whether the given query is in Devanagari (UTF-8 format) or roman (IAST
format). It helps the system to generate the output in a similar format. Through this
feature, the users are most benefitted as they receive the output in the same script as the

given input.

re

ScrValid(inp):

k = ("[.nA'ndtSstGaiA-Za-z0-9]+",inp)
kk = ("[et=5x: [+, inp)
k:
"IAST"
kk:
"“Devanagari"
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2.3. Information Extractor

Information extractor extracts the information from unstructured textual sources to
enable finding entities as well as classifying and storing them in a database. Information
Extractor is the core component of the system which is the outcome of the current
research. This component generates the information from the MS with complete verses
and corresponding Hindi and English translations. There are two ways to generate the

information from MS regarding the given input.

2.3.1 Instant Indexing

After getting the input, the system generates the information in an instant and live
indexing. It searches the input in MS texts if the input matches with any words used in
MS then it produces a whole verse with reference and Hindi and English translations.

2.3.2 Concept Mining

The system also mines the data/information of the given input based on Al-based
techniques with the help of a conceptual tag database and generates the information. It
searches the input in the concept database if the input matches any concept then it
produces a whole verse with reference and Hindi and English translations that denote
the concept of input words. This is an advanced-level search and works based on

taggged data set.

2.4. Meaning Generator

Information Extractor extracts the information only as MS verses in Sanskrit. The
information generated by the Information Extractor is translated by this component. It
is the task of the meaning generators to provide English and Hindi translations and
explanations. There are two sub-components of the meaning generator.
MeaningGenerator.Hindi generates the translations in the Hindi language and
MeaningGenerator.English generates the translation of particular verses in the English

language. These translations are done with the help of a translation database.

2.5. Script Converter
As the data of the MS is stored in Sanskrit in UTF-8 Devanagari script only. If the
user provides the input in Devanagri then the system produces the result without doing

any effort. But in case, the user provides the input in Roman script then before mining
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the information it converts the input in Devanagari script and then goes on to search in
the MS database and generates the output in Devanagari format only but before

displaying the result, the script converter converts the output in Roman script.

2.6. Output Generator

The system generates the information in the raw format the Output Generator
format the information in tabular format to display. Actually, it arranges the information
format systematically. It also rearranges the information in a specific order.

3. How System Works?

The Instant search and Retrieval system for MS is a cohesive mechanism working
with the help of multifarious digital components. Once the input is provided, multiple
exiguous programs work simultaneously to give the output. Initially, the “App.Manu”
is an App file created using a python program that automatically renders the user
interface page created in the HTML page for the very first time on a web browser such
as chrome, safari, Microsoft Edge, Firefox, Internet Explorer, etc. This is the page
where users can give their input. User inputs the query, for which two types of methods
have been devised. One is the text area and another is a dropdown menu. The Dropdown
menu is dynamic and searches the list of the items stored in the text files. After giving
the input and clicking on the submission button a JS code verifies the input and sends
it to another process. The “ManuMain” program is the manager of the system which
received the input and sends it to the various processes and receives the outputs. The
input is then sent to the preprocessor to remove the extra spaces and other white spaces.
Output received from the preprocessor is then sent to ScriptValidator to validate the
script and then if the user-given input is found to be in the Devanagari script, the data
is directly sent to InfoExtractor for information extraction directly. If the user-given
input is found to be in Roman or IAST then the input is initially, sent to the Script
Converter to convert the input into Devanagari script as the InfoExtractor components
extract the information only in Devanagari script. Then it sends it to the InfoExtractor
and extracts the information through instant indexing and concept mining. Now, the
received information is further, sent to the MeaningGenerator for English and Hindi

meaning generation. Finally, all the output is again sent to the script convertor to
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convert the output script according to the user’s input script. All the management is
done by the manuMain program. After receiving the output this program sends the
output to the output generator to generate the result as per a specific format to display
on the user interface. All the components work with the help of the various data/rule
file stored in the text file that can be exported to the database later. The workflow of

the system can be understood with the help of figure 5.5.

The process of initial search mechanism is summed up and the desired output is
created, ameliorated, formatted and generated at the backend. The complete desired

output is displayed at the user’s end.

4. Understanding the Generated Information as a Result

Before understanding the Generated Information as Result by the Online Indexing
and Concept Mining System for MS it is important to know what information is being
produced by the system? What information is included in the result? Actually, the major
objective of the research is to generate all the information that can help any user who
wants to know about any concept of MS for further studies. Therefore, maximum
information is being produced by the system. The system provides the following
information.

= Full text of the specific concepts or words in MS with complete references

such as chapter number and verse number.

= The English and Hindi meanings of any verse appear by taking the cursor over

it.

= After clicking on any verse the complete English and Hindi meaning with

explanation also appear with complete reference in the next window.

= The output can be downloaded in the text file as well fand kept for future

reference.

5. Features of the Concept Mining and Online Indexing System
Web-based Concept Mining and Indexing System is an online information retrieval

system. The user can search for any term, concept or phrase available in the MS text.
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Complete analysis of that terminology or the information regarding a particular concept
can be obtained through this system. The result is obtained in Devanagari

Input in Devanagari or IAST

Preprocessor

Script Validator

IAST to Dev
Script

Information Generator
Dev to IAST

Output Data

Meaning Generator

\ Display the Result /

Figure 5. 5 How System Works

script with full description in UTF-8 or IAST format. This is an extremely intelligent
system, as the user is supposed to only provide the input manually. The system collects
information from different databases of miila sloka, translations and analysis, as
described in chapter 3. The entire processing, such as the identification of the term,

validation of the script, investigation of the conceptual term and analysis, generating
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the output, all this and more is done automatically by the system itself and reveals the
complete information to us in the form of results. In the future, this type of work can be

done for other DS texts as well. Following are the features of this developed system:
5.1 User-Centric and friendly

The web-based system is designed in such a manner that it has an interactive data
search, which gives the system a very user-friendly and easy-to-navigate approach. The
MS instant referencing system is an input-output generating system. It provides the
options of keyword, conceptual or Phrasal searching for the feasibility of the user. It
takes the input from the user, the researcher can give the input in either roman or
Devanagari based upon his or her language convenience and generates the
corresponding output. Keeping in mind the, user’s convenience a dropdown menu is
also created. If an individual is unfamiliar with the specific terminologies of MS or is
unable to type in Devnagari or IAST roman, then the user can just click and select the
words which s/he is willing to study from the pre-created dropdown menu and obtain
the accurate information related to the searched term. Apart from this, other functions
such as identification, symptoms and analysis are done by the system itself through the
database. Therefore, this system has been designed keeping in mind the problems of an
ordinary student and the general user, in view. The option of downloading the results
as a text file/ pdf is also available at one’s disposal. Thus, we can call it a digitally

intelligent system.
5.2 Multi Script Input and Search

The system can mine the information from MS in two scripts; Devanagari and
Roman. This system is developed with the aim of user usability, so this characteristic
is also reflected in its input-output mechanism. This digital system accepts input in both
Hindi and English, depending on the user’s language comfort. Keeping the user’s
understandability in mind, the system produces the output also in the corresponding
language. The system exhibits output in the searched scripts and translations in English
and Hindi also be produced.
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5.3 Analysis of Searched Terms or Concepts with Complete Reference

The system presents the complete and accurate references of any given word with
its original verse, chapter number and sloka number. The full context with Hindi and
English translation based on the prominent commentaries is also provided. By which
the user can easily gather useful information by going into that context. This system
also provides a simple, easy, clear, and detailed analysis of any given terminology. This
makes it easy for the aspirants to understand the concepts of MS. If a technical term
appears in any analysis, then by clicking on it, information about that word can also be
obtained via the hyperlinked pages. The system produces information in two ways, one
is instant indexing and the second is concept mining. In some cases, instant indexing
does not produce complete information. It is unable to generate those slokas where the
searched word isn’t visible directly in the verse. In this case, concept mining works.
Conceptual searching is a special feature of this system. Therefore, Information
retrieval is quick and error-free. The feature of referencing index is very useful as it
provides the researcher with accurate reference numbers of all the slokas of MS
(Khandoliyan et al, 2012). The option of downloading the results as a text file/ pdf is
also available at one’s disposal. As a result, this system displays the characteristics and

complete analysis of the searched word, according to the original and secondary texts.
5.4 Wider Accessibility and Increased Efficiency

The opulent knowledge system composed in the Sanskrit language is grasped and
understood by only that section of the population that is traditionally trained in the
grammar and linguistics of this primitive language. The accessibility of this knowledge
tradition is also limited due to its distance, language and medium barriers. These texts
are not widely available. Apart from the linguistics challenge, scholars have also noted
the physical impediments of traditional textbook searching methodologies, such as time
constraints, lack of enthusiasm for new innovative research ideologies, unvaried search
outputs, the process of inquiry is monotonous and tedious, mentally strenuous and
physically exhausting. Web-based systems make ancient texts available worldwide. It
makes the resources far more accessible online for distance research. Better access and

ease of use for the community and beyond. Provides easier access to information.
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Digitization would allow us to extend our access to fragile resources and also the
resources that are difficult to access.

The access to the knowledge found in MS is very limited in the printed version
as instant search is intangible. The hardcopies pose some gruesome challenges as
manuscripts are perishable and ephemeral, books are not very durable, to study a
particular concept the whole text needs to be scrupulously read, conscientiously
scrutinized, it is prone to printing and typing mistakes, it is not feasible to carry the
books around and the non-availability of books at numerous instances. Whereas on
other hand the digital version of these manuscripts tackles all the above aforesaid
problems placidly. Information retrieval system grants easy and effortless searching,

low-maintenance, high durability, ceaseless and completely error-free.
5.5 Utilitarian E-Learning Tool

In this era of information technology, everyone wants to obtain information online.
For this purpose, this online search system has been developed for the terms and
concepts used in the MS text. This will act as a type of learning material that can be
made available through the internet in just one click. Through this system, scholars can
procure traditional as well as contemporary knowledge of DS concepts by self-studying
and teachers can utilize this system as a digital Assistant for teaching students in the
classroom. Because the explanations of all the slokas are hyperlinked, on pointing the
cursor, their meanings appear by clicking on the slokas. The complete explanation of

the related verses becomes available in a new window.

Therefore, in the present environment of computer and E-learning, students and
teachers of Sanskrit and other languages and linguists can also gain access to ancient

knowledge traditions and be able to understand the concepts of MS.

150



Conclusion and Future Directions of Research

The tradition of DS carries an extensive history of Indian philosophy, religion,
social issues and community laws. It is a collection of many theological texts and
contains treatises on ancient Indian Social institutions and the duties of individuals.
Dharma is a key concept of the text and it signifies the behaviour that is considered to
be in accordance with the ‘right way of living and the “path of righteousness. DS covers
a wide range of topics and is particularly divided into three major areas as acara
(Customs), vyavahara (stated legal procedures) and prayascita (penance/atonement).
The texts of the DS are primarily written in the Sanskrit language and later translated
into various languages.

DS texts are not only studied and inferred by Sanskrit scholars but also referred
to by historians, sociologists, political scientists, economists, law enthusiasts and
linguists worldwide. It is reckoned as one of the major subject streams in Sanskrit and
political science departments in India and abroad. MS as a text along with its
commentaries is precisely taught as a component subject at the postgraduate level at
various departments in all major universities worldwide having Sanskrit or Indic
languages departments. In the contemporary era of IT and digitalization, with the
worldwide influx of internet and technological innovations, the entire world is
connected by a click of a button, people of one city are associated with the citizens of
another continent, and every individual today, is a world citizen, the world news is
generated, accessed and received through web consortiums, traditional classroom
teaching methodologies and lecture-based pedagogies have pivoted to digital learning
and electronic tools, primitive physical libraries have transposed into digital
athenaeums, yet it is cataclysmic that hitherto we do not have any instant information
retrieval system or online indexing apparatus based on DS texts, where desired
information appertained to this specific knowledge field can be attained. Today, there
is a continuous surge in demand for educational materials to be made available online,
scholars prefer E-books and PDF versions to burdensome textbooks, but the availability
of Sanskrit texts in the form of e-content is extremely scarce. Due to the rapid growth
of information, there is a considerable need to extract and discover valuable knowledge

from available literary sources.
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The Digitization of MS and making its availability online can play a very
significant role to protect and access the knowledge tradition as described in MS. The
extent of global access to these texts can be increased and the critically correct
knowledge of the subject be made available to everyone. The digital system is
formulated uniquely in that it can produce output analogous to the user’s query. As
previously discussed, since, the system accepts input in the two major scripts namely;
Devanagari and roman (IAST), the result is also generated in the corresponding script.
The multitude of DS concepts, disparate slokas, or words in MS can be easily searched
using information mining, online indexing and tagging techniques. The developed
system has a very user-friendly and easy approach. Thus, the system dispenses
keyword, concept and phrasal searching using the online indexing modules. The result
engendered by the system includes complete information regarding the searched query.
It includes the miila (original) slokas along with its complete accurate reference. The
referencing index exhibits the serial number of the chapter, followed by the verse
number of that particular sloka. Each sloka is hyperlinked to determine the word
meanings and complete exegesis. On projecting the cursor over the sloka, a bilingual
explanation of that verse automatically appears. By clicking on the particular sloka, the
interpretation of that verse will be obtained in Hindi and English. The results obtained
by this system are very informative. This system works on the precise conceptual
information retrieval module. Deriving complete information of any concept with its
original slokas, its bilingual translations and interpretations prove the utility of the
developed system. Therefore, the Information retrieval is quick and error-free.

For a particular DS concept, there are many verses that are available in MS but
the word given in the input query does not necessarily appear in that particular verse
directly. Therefore, in cases like these, DS concept tagging of the MS is done to fetch
those verses as well. For example, if a researcher is keen on studying the concept
“varna”, only those slokas that have the term varna directly available in them will be
showcased. But there are many verses in MS, which clearly denote the concept of the
varna system but the word “varna” does not appear directly. Thus, the general index
will not work to fetch those verses for the concept “varna”. These types of verses can
be searched using the concept mining system. Conceptual searching is a special feature

of this system and it can be easily used via this system. Concept Mining is creating
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technology that combines the human way of understanding with the speed and accuracy
of a computer. Concept mining is related to the understanding of the meaning of a text.
Inferencing the knowledge from a particular text is a central step for machine
understanding. Any word we use might have multiple meanings, and we use contextual
references to disambiguate what is meant. Thus, in the present concept mining module,
we formalized the idea of any concept and retrieved the corresponding information by
linking meanings deducing the idea of the searched concepts and multiple words that
might be used to represent a particular concept. Therefore, there is a need for a
representation that captures the semantics of text in a formal structure. This need arises
from the necessity to perform a variety of tasks that involves the meaning of the
linguistic input.

The developed system is available on the website http://cl.sanskrit.du.ac.in of

the Computational Linguistics R&D, Department of Sanskrit, University of Delhi.

Future Directions of Research

The area of digitization and computation for DS texts is untouched by the
researchers. This is the primary work in this field. Therefore, it evolves viable
dimensions of the new research in this field. It opens new areas of research on DS texts.
The following work can be carried out:

1. Development of Multilingual System

The system currently accepts only two languages and scripts namely; Hindi in
Devanagari script and English in roman IAST script. In the coming future, input-output
methods of this system can also be made multilingual such as in; Punjabi, Sanskrit,
Bangla, Telugu, Tamil, Kannada, etc. This system has the scope for developing multi-

language and multi-script searches in near future.
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2. Development of the System for other DS texts

In the future, it is planned to digitize the other major texts of DS like
Naradasmrti, Yajiavalkyasmrti, Arthasastra etc. and all the concepts mentioned in

these smrti can be searched online using this system.
3. Part of Global Digitalization

This is a web-equipped system, hence it can easily be made available and
accessible globally. Digitalization is a major highlight, it thus provides for global public
access. It will hopefully be a major contribution to the Government of India-run Digital
India scheme and it will be a major educational tool in helping both teachers and the

students equally around the globe.
4. E-Learning tools for DS texts

The rapid progress in the technological sector paved the way for the IT boom
which resulted in massive advancement in the educational facet. Electronic learning
systems, are now embraced by the masses. The introduction of computers was the basis
of this revolution and over time, books are gradually being replaced by electronic
educational tools such as pen drives or optical discs, hard drives and cloud storage apps.
Knowledge today is continuously being shared via the Internet, which is accessible
24/7, anywhere, anytime. Smartphones, tablets, Ipads all serve as cardinal instruments
in the medium of E-learning. DS is reckoned as one of the major subject streams in
Sanskrit and political science departments in India as well as, abroad. It is precisely
taught as a component subject at various departments in all major universities
worldwide having Sanskrit or Indic languages departments. DS although, is primarily
concerned with the right course of conduct in every manner but it also constitutes the
postulates for legal administration, though courts and their procedures which are
comprehended minutely in these scriptures. The development of an indexing system for
MS as discussed in this dissertation is one such example. In future, this system can be
used as an E-learning system for texts apart from DS textual contents. This system will

undoubtedly, act as a basis or general prototype for the development of different online
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indexers, E-readers or conceptual mining for technical terms of varied texts and
different areas of studies such as political science, literature-based contents of various

languages, medical texts, law textbooks etc.
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Appendix-I
List of the Concepts of MS

SR | Concept Name SR | Concept Name

1| stfdswd 3w 45 | gTUfiehTe

2 | ey 46 | ST AT

3 | erfvrames Raw 47 | FgEaTd

4 | A 48 | FTEW

5 | sreardt A 49 | qEATET

6 |srfgar 50 | srot-sm=ee fater
7| e 51 | WITIToTsRTaTH

8 | =TI 52 | HreT

9 |amugH 53 | T

10 | e 54 | =T

11 | =&orre= 55 | TToTerd

12 | THFEET 56 | TSIt Ue fawia 77
13 | FueFoeT 57 | TTSIT U Faey AEgr
14 | FTRTOET 58 | Y

15 | wafamarged = 59 |97

16 | et 60 | FUTESHLAT

17 | srforer s 61 | ATFATEST

18 | [EEATHH 62 | FTATES

19 | f=frcar ud @y yeavgw |63 | faare

20 | =9 64 | Iad IMaTT

21 | SRTgeTY 65 | qEfaeraard

22 | FBqor 66 | 97

23 | JUS AT HIgH 67 | AT
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24 | TUSITEST 68 | =rEe AEar
25 | TSI 69 | =TT

26 | TT9 U I 70 | sreafaETe

27 | &TErVTT 71| orer

28 | TAYH 72| TEEUE AT
29 | ef 73 | erfgamer

30 |fFEgT 74 |

31 | =T 75 | =g fafy

32 | Afats = 76 | wrEIror

33 | TgHRTd 77| weEE

34 | TS 78 | gfag =afaswd
35 | TREEUg 79 | geFe

36 | T Ud HIET 80 | FEIHHATH
37 | 91w 81 | HTefT

38 | foa<l it It 82 | HrHTiaETe e
39 | o faewor 83 | gfeww

40 | IF T 84 | &fte

41 | ey 85 | &rqew e

42 | gurg uF griast D 86 | BITISIT-2rH-F:H
43 | yareee e 87 | Ta=zar

44 1 g 88 | TATHIUTS faaTe
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Appendix-I1

Sample of the Concept tag Database of MS

ID Verses Chapter | Num | Con_ID
A TR SATE ST wgua: | aiadsy

1 1 1
TATTH & F= A ||
TIA FAATHT TATAZTIAL: | AT HATIT

2 1 2 1,20
= A AT A A 1
@ Ul g FaeT Fem=er @aa: |

3 1 3
A e AT HAET FrAqeardiadg T4 |
q T I TAT TETHATST TTHTH: |

4 1 4
TIATATSSH AT Tt TgUTs] <FdT =f 11
ArETaE THIT AT SAAL0H | STTTFE

5 1 5 32, 33
A= IH 39 qad: ||
T FAF AT AFATHEH | FHETearnia 32 33

6 1 6 o
ST AT e 1| 44
ATSETA G aUTe]: EHTSAh: qATAA: |

7 1 7 32, 33
TSRS 7 U T g4t 1|
qrstorearr o= Farq fAge Rfaen g

8 1 8 32, 33
| ST U HHASIISSET a1 & STHATSHSIq ||
qIUE AVAE T TEATLHATHAH | TTEAS] ST+

9 1 9 32,33

hd o) [N
Y JGT AR [AdTHG: ||
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AT AT S IT<hT 0T o F3gAa: | T

10 10 32, 33
TEEATSA T@ o AT T 1|
Zl_c[a_c[ D LV HAYTh [y HQ‘HQICH‘*H\l 32’ 33,
11 11
A & T A AT e | 44
FEA=TE F AT AT aiaey | T
12 12 32, 33
TATSSCHAT AT TaUE STHUUE (38T ||
ATEIT & erherTe At o fag s = A7 | 927
13 13 32, 33
T fRere] ATSETAAT TATH F ATATH ||
IEAGISSTHAY =T T HIHGTHEH | T
14 14 32, 33
STSTERTL AT T8 |
TETed U ATSSHTT |qaTror BRporTte = | 32,33
15 15 ) )
fFarerrToTt I tor or: wyfesETior = 1) 43
AT AFIAT GEATTO0TT A THA ST |
16 16 32, 33
HIRHLATSSTHATATE, FEart A 1)
A GATTAT: LEHTH TEHTATAAT 0L | 32,33
17 17 o
TEAToR I ScATge aed qId AAITI: || 44
qarfarerted Jar qgieq dg HHA: | 32, 33,
18 18
AAATITS: e qasagasaad || 44
qUT 33 q THTHT TEOTIT TR ISTaTH | FEdTer 32 33
19 19 i) i)
44

AT ST Fa9 ||
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HATATSSEET T[0T AU AT T2 T2 | AT AT

32, 33,
20 20
FTaferer AT TE qraaor: a: || 44
FATT q T ATATA HHMT o TAFIIF |
21 21 32, 33
IZMeTFT TATSSAT T FereT 78 e 1)
FHICHAT o AT TISYSTCATIOET T9: |
22 22 32, 33
HTLATAT = 07 FeH T3 = HATTAH ||
ARET eI T 7] 999" | 338 32 33
23 23 H H
TR A ATHAL O || 36
FT FTATTATHRIL] F ALAATIOT TSI AT | 32 33
24 24 o
TR ARTS] ST qH1 AT =7 1| 40
TAT AT T o FTH T HIGHT = | T8 T
25 25 32, 33
oA A= =ET: TS ||
Rt 7 fererewref erAterdf sre=a | 32 33
26 26 1 1
SRS ST AT IS 1| 19
STUST AT TAATIAwT FmerieT T aT: |
27 27 33, 44
arfe: w1 38 #9 FHTATLAN: ||
T q FHIT ATEAT T IS TAH T: | F qaa
28 28 33
T Tl FIAT: T I 1
fEasiesr gaie emisauiaarsId | T2
29 29 33

TISTET 9 qq Ted FqIATALr |
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T qa: g U QUi | &1

30 30 33
FATATHI=T TAT FHIOT a1 ||
AT q Ageered qEargearEa: | g 1,27,

31 31 28, 29,
A g7 ofF = a1 30, 33
38T FeaTsscHAT 38 AT TEUISYad | F8

32 32 33
SIMKEIGEEREECE R Al
TIE TETSHSE F q & #a9 T&ul [&a0e | § |7

33 33 33
faTser waer sre s |
12 oI TEgeeq o TFaT g | Tdiq

34 34 33
STSITAT SISt AguiATadr <7 ||
TOTS srafET orecd o wgH | T

35 35 33
FEEFJ[ARE T T ||
T JEq TATSATIES dasd: | 3

36 36 33
aafaeTaiE AgHie ArstAaiee: 1|
Ferzey: foerr=ie TrgaTeaTa T sgZI | AR

37 37 33
O GoTtel o FOqor = Qo 7o 1
rarsertaeETe 7 TfRdesago =7 |

38 38 33
e E ARG o ST SLGra=T o ||
TR AT Heea T, [afaeie g A |

39 39 33

T T ASATH ATATATHIA I ||
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FIAHTCTAGITE THRTHSHAEIH | T o

40 40 33
FTHE T T ARG 1|
Td TAE He AN AT | TR0

41 41 33
TN E TATALSIEA T |
U T AT FH AT 3¢ shifarad | qa aT

42 42
FATSTHETEATH FHAN o TR 1|
T FITHT SATATY ATHIANA: | T =

43 43 34
o= AT SRS
STUSSIT: TTETOT: |UT o7 HoedTe FogdT: |

44 44 |34
T =a: TRTLIOT ETAS A TG o ||
TATST FUHLTT THRTHIBTHRHGOTH | SHTHITE]

45 45 34
EIEEIRESRE NS CREIE el
STESIT: TATAT: 99 ARSI |

46 46 34
AT AT TgLETHATIT: ||
ALCT: FeAq=d 1 I o TTEqqd: TAT: | IIeqr:

47 47 34
th'cﬁ-wq JETETHIT: THAT: I
T=aien g fafas T899 qursas: |

48 48 34
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YR T GO H HITE G, TSHIGE, ST, RiHE, i,
Gieeiaen, =T 371 TSl & Ja=g %1 T Y& TH1 SI7dl & | GHImay
=<l § el &1 T foreqd 4@el &1 GHIfed 1o 7T 8 31K 98 famiy &9 & i
Y@ &1 # 1GMTIST 12T ST 8; SR, S8R SR ST1Ed| FHTE 1 779 Je1
&Y G HEHa 9191 H 7@ 7Y & deI=R I8 1= 19137 § Sganad ¢ g &
g1 SIEfieh! % 36 I 4 T TH1E HiH q91 FFIR [SaTgdst & 9gd J41 4 FH
GER] % ST & % HIETH] H IREd 711 8] TRT $ReFH T4 F1 T 3-8
= o o721 &) T &1 H SR S B % 1e 1 6 % T 1 [Storectian
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femg gt it Aiepfosh TR Fard STl U wg AT S € | e S IS B e GiE § g YRR &
ST 2 | foreft oft TSt § ofar o e BIE $eRTS AT ST 2 (Bose, 1998 & FRIEHR, 2013) | HHIS &1 @
forprer e wet forferem o fomm s 721 @ | wif afeeh et o |fect # 9 88 do 39 Wb o WTISTeh T ot
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T TN & “gH” ST 30 AIER i ST & S S o Fofed adieh” ST aififehaT o 71T (Chambers, 2002)
o ST AT ST 8| ATl TRAT | SEATE GqaT (+Hior, |rHTiSeh forshrer 3 SrHeTies Site ol U fafirg
T 1 SfafAfiee st € | edemee oeel § o o et ot fofay w6t & T ar @ vd s6e sl e
ed AHETS, T SIBH & Wiat Niskamd, enfiisrar 3 Afdes giveion, Al & SATouiees i, Hr Simamd
7T qUEAT AT 208 farer, v 3fa R Scarees Sfte o fore fewmfadsr smftrer € (Kane, 1962; %, 1992) | o &t
YT T IV A §E AT (2004) FEd 8 foh 6k STRIQ [T G HeTd 7o foare yorett, forrea
qrafy, Me o % e oiv fafem, el sryery fem, =mrfers yoneft, werr it g & foardt & A §
Sfsran, e & sAfhTd foreheT SH- Wie shl Srerfierard, s1e st Acter, I sgeer 3 aftafard € fomenr e
fore & edemmei ool & gev ST g |

o 3168 TEHA o “g” 91q ¥ o1 & Seeh 37ef 8 SR AT A1 R ST (Kane, 1962 and 191, 1992) | 3&# 3
IER o ToTe e fomm S siferenr, shdea, =i, Afd-fars, strerer, o7, w0 3Tk 3o saer of wiva & s
Ahe Sfiad il 3T o 31 § | Tyferat ameie w9 9 fafaa v 8 e < el o wewbia € | wfoeme & o
T (TTeN) TR GHIT (W) A1 H1 GHE § | FI] bl HHTSToh- SRk ST T Ueh ST= G el HIHT ST HehdT 2 |
g ol Wi, ArFe wfedr 3 ARe diedr (e, fowg e, 1988), FfaeTre o THE 07y W S § | 5w
o ATHTIST ST, STHIRRT AT, T SRR (Sharma, 2016), STTETHT GHET FHIHT ST HR FIFA TiFATT T
oo @ue it €

T ST b WS % FoTq et 2R, Wiy Ue e +ff foredt 715 € | ek e e ferg wferat o frerffid e
ST T AT AT 8 | 1S Tah W [ Hiell ol A foredRder U6 g aiieh & THe § JerT d 2 |
ST SrHRITETe el § 59 ST ol ST Ue SAE o &9 H el T € (A0, feg eweniar, 1988))

WWFFWW (Brief Introduction of Manusmriti)

TIf Tl Tl oY T A @ R oft s A e A ST © | 7% 12 e § fanfo ® | are
T sgTeht § T TS 2 | I% U freren v g o fafie veqet o fawa § S o fore S s Rt % ot o
HATE o & 1 0 & | e AT g 3 Teet 58 21hi 1 31 =l 7 1 T3aT 17 8 Sfeh 3 a1 g} § A5
Tl I 3 B T N Uik AT & (Olivelle, 2004; Kane, 1962 and FIfUS~RH, 2014) | 36 T T |
STRITUSICTT, G HISAT shl ScATel, AV 3T U, TR YR o T, T ST Tl oh FrdTsi o o o ==t 6l 713
21 faefrar ateama o ot & Teror 37 Hiq, HieTe TR, T4 3R STBT e A AR SR aih, SH-TE v, a9
IO, ST -SUTEAT-TT% S Heed, Hifcarsh STTRYT, 51 i STaremom, srerrt fafer anfe o s s e 8 | et
= R TSaH ST e STT2H 37K 309 S fafir et 7t SeaTi, TTewelt o Sewdl, heflcl o =R—I, Tl
Rl ol S, SARTIeRT o Wi i s, forame & YerR, qash ol 2mid, SATSiiforent, §q ST6d STT=T, @ 3K
TG HT TUTON o fore § ==l i 8l DT 31 ey forfey ufteneies-am, dmer o Hier & wvafeed ® |
QAT STEAT I, TS, TSI 5 FdeAl SR ST TSI o6 a H 1 T & | TS 3T H 8T SR 7T 737,
forefar A foreftar forvmer, Ty AR =2, aTforioarer Tifcferfry, el & el ST1fe | Eeiferd @ | e STem § qei
I ATGATHT % HdieAr (Patwari, 2011), HaT o ForvTSH, SRE YR o T, STOTRRIT o ST ST 24T 3T IET 6
TR W ==t T TE ¥ | SHS AT H A foarel ST A el H oAtk o dhdedl (AUGH) & IN
foreTeeier =1t oh1 113 @ | ™IREd 7R SHed e § 3@ QU 1 Ui foram i & ford Tah =tk 1 19 9t a6t
TYTATT L o AT AT 1RET S SE S-S | fhT o | 218 Tered 3T STered que, HieT o |Te, uTa, st
I FHH! hI HTUNN, I R T & % AT TN & a1 § a1d T & (Olivelle, 2004; Kane, 1962 and
TSR, 2014) | 36 bR ATEI 61 THE FTERONG & gy fof 3cafq, g & @id, =’ amiises 9 &1 o,
Furiem =T ATqed, FH 1 R, A ST Sifom i, o7 R Sfeshr, sHaer, Afde dfed ST ST, F %
i, AleTTstl o HATRHR, T, §EhI (T2, 2014), T TR & AfeHr 3R e, Tsa e, 2 % Frm,
T, TSTedl (FAR, 1996) AT | AT H et sgiehl shl F&AT AT 2703 HHT STeft & | et forareor qferent

bttps:/ [ www.rrjournals.com Page | 54

196


https://www.rrjournals.com/

Digitization and Instant Reference System for Dharmasastric
Knowledge Tradition

Arooshi Nigam, M.Phil. Research Scholar

Subhash Chandra, M.Phil., Ph.D.
Email: arooshinigam@gmail.com and schandra@sanskrit.du.ac.in

Abstract

The tradition of Dharmasastra (DS) carries extensive history and contains the treatises of Ancient
Indian Social institutions. Dharma is a key concept of the text and it signifies the behavior that is
considered to be in accordance with the ‘right way of living' and ‘path of righteousness. DS covers a
wide range of topics and is particularly divided into three major areas as acara (Customs), vyavahara
(stated legal procedures) and prayascita (penance/atonement). The texts of the DS are primarily
written in the Sanskrit language and later translated into various languages. In the era of Information
technology, everyone wants to obtain and share information online only. DS texts are not only studied
by Sanskrit scholars but also referred by historians, sociologists, political scientists, economists, law
enthusiasts and linguists worldwide. As of yet, there is quite a lack of development done in this area
where a person can search the information regarding the DS texts online for further research or in-
depth studies. Therefore, the major objective of the paper is to digitize and develop an instant
referencing system for DS texts. Therefore, for the above-stated purpose, the complete data of the
Manusmyiti (MS) has been collected and digitalized in the Devanagari script in Unicode. Therefore, a
web-based Information Extraction system is being developed. The proposed system will be able to
take input in various scripts and generate the desired output in a similar way. The information can be
searched by typing a ‘word’ or selecting the options from the listed DS concept menu. As a result, the
complete reference of the searched words/ concepts inclusive of its bilingual (Hindi and English)
translation and transliteration will be easily accessible to the user. The proposed system will be
available online for public use at no cost. This system may play a very important role in teaching,
learning and research because of the lack of existing effective online tools.

Keywords: Dharmasastra (DS), Indian Knowledge Tradition, Information Extraction, Data Mining,
Online Indexing, Manusmriti (MS)

1. Introduction

DS is a collection of many theological texts and it contains the treatises of Hinduism on Dharma
(duties). Dharma is of primary importance in Indian philosophy, religion, social issues and community
laws. Ancient Indian Social institutions represent a distinct tradition of civilization formation, society
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development and community living. The fundamental meaning of Dharma in DS is diverse and it
includes accepted norms of behavior, procedures within a ritual, moral actions, righteousness and
ethical attitudes, civil and criminal law, legal procedures and penance or punishment, and guidelines
for proper and productive living. Olivelle (2004) has described the concept of Dharma which includes
various social institutions discussed in DS literature such as marriage system, inheritance property,
adoption rules and regulations, work contracts rules, judiciary system and process in case of disputes
within the community and society, as well as personal choices such as food preferences, suspension of
study and sexual demeanors etc.

The word dharma is derived from the Sanskrit verb root “dhy”” which means to hold or support. It
can be considered analogous with the “right way of living” or “the path of righteousness” (Chambers,
1999). It also contains the widespread ideas for proper behavior leading to productive living, rights,
duties, character, customs, conduct, virtues, laws and behavior considered appropriate, correct or
morally upright. Smyti has humanly authored written scriptures that contain the collected traditions.
The smrtis is an amalgamation of sutras (prose) and DS (poetry). Smytis can be considered as an ancient
framework of socio-cultural law. The code of Manu, the code of yajiiavalkya and the code of Narada
are the principle smrtis. All these smytis contain special sections on the social laws, consumer laws,
tribal community laws and related legal procedures. There are huge tikas (commentaries) and
nibandhas (digests) which are written on the basis of this smytis. The major focus of these is to interpret
the law as laid down in the smytis. The commentaries and digests have systemized, consolidated and
analyzed the smytis, thereby giving an entire body of law. These are of particular importance and are
essential as they help in understanding the original sources in a more refined manner. Famous tikas
are smrticandrika, ratnakara and caturvargacintamani etc. When humans began to live in groups, it
led to the development of the concept of civilization and community living. It was then but natural that
they should conform to certain patterns of human behavior for peace and harmony. This gave birth to
the norms or ways of living a more structured life. This concept in the ancient DS texts was coined as
acara (Kaundinnyayayn, 2014).

MS is a primary text of the DS, it is an ancient legal text divided into 12 chapters (adhyaya). The
text is composed in metric verses, in the form of a dialogue between an exalted teacher and disciples
who are eager to learn about the various aspects of dharma. The first 58 verses are attributed to Manu,
while the remaining more than two thousand verses are attributed to his student Bhrigu (Olivelle,
2005). It contains special sections on the social laws, consumer laws, tribal community laws and related
legal procedures. The first chapter discusses the genesis of the universe, the origination of ten Manus,
the fourfold system of varza and asrama, four types of yugas, division of time and centuries. The
second chapter explains about features and sources of dharma, sixteen samskara, procedure and
methods of observing vows and performing ceremonies, student- guru bond, results of yajfia, the
importance of acarya, upadhyaya, guru, rtvika, the concept of vratya, branmacharya vidhi and so on.
Third, the fourth and fifth chapter talks about the grhastha @srama and various duties/responsibilities
attached to it, householder-ship and its objectives, selection of the clan, worshipping of women in the
society, hospitality towards guests, types of marriages, pacification of the deceased, livelihood aspect
of life, good and bad conduct, the concept of edible and inedible. Sixth chapter deals with the
vanaprastha vidhi parivrajaka-dharma, samnyasa and moksa. The seventh chapter talks about the
ruler, state-ship and kingdom, duties of the king and its subjects. The eighth chapter deals with
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AT ® AT wareey fReas T Jeeee

ey fovre; oy =% d@ega T, st e, et s
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TTErETeT
FfeheaT &1 § IT=i9 WTd 9ga af 39q o7 | a&i § =iercarems & fatse gge ¢ foeqa ==t 9 gar
S| AT Al A TohedlT T (I AT SATAT § U AAAR il ATAAE HT ITAE AT T (0T I TATE | THT

TEHTY STHLTA il Faogdl, TEAT Ud HTATS Taeed e 9% T==T T&T9 HLd & HI07 AL RIATH FHgl STrav

T | TATEST U ITATE T ATATONF Aeaed Ared 1 wageft i sorfert & wgas & siafifza & adorat &
TERTT TAT ATAH ATEIT Hl AAT Aged 01 €T TG F6aT 73T 2 | greermat § i e deml &1 9@ Iea@

AT 8 | SYaT |, 9601 9158 &l "HERlg! A H" & &9 H TEqT (hAT 747 g, Sreeht oo g [&tere aqoni 1
QTR e [T ST T[OTTCH T | HERT 1 {Ed 35 TA79] o THTaeT U SIeH & THETT q3=d &ehre, Sraq
& ToIT aReaTg@® AT HIAT, ST IS ol ATad A erd HedAT, TATH TII07 FIATET HTAT, IHb T F dlTgh
foeTe 79T qge IR 99T 8 | G947 §, HEh1< FT o2 39 g1 Seh1 T TRt | § S 9, 9+ 3T
e #1 afes F2q § | guamE § aftia @t qERr sftad F o4 A0 § a7 e 7 a9 fAwE H qe T
qffrer frama 3 | w9 § =g et fem va ey gaeam i 39 At e aw § e s
§ | T QTS YT AT H a1 (o1, g5 Taresy, et F=m, Tiawer o= Ua T=gar &7 €7 909 | 9d1
FITETE |

o

ohd 958 AEq T, F=gaT, Ffhear R, wmee yawam, §E1, e sTaeT

FEE L]

ST AT T Sod [ASATHI 7 STeH €T THT SATAT & | AT ol i qIH & STgi UF 37 oH, TEFid,
TIEIIT U TATE IS &, el T A< 379 Ue i &=, yaraaems, A Jeqd ), dgas, Hiher
TarsTTe, 9ATaX, 9T [T, FF=adT Yavd SHl Sohe a1 ereret w1 A Feawor ger g | g & 9441 =
TIATSAT  AAAT-THT AT sfrorefiar sorreft orafEa #7 8, aeeq =i AT e ggia v ov" F=m

AT ITATICHF ST TT | T SATerh SAFTEAT TAT TaH THT TUTAT ATHT SITAT & | AT f=fehedr o f&shme
& IHT AW T Sqaeyr R St FrferaaT f@sm T a9t wT=ia aepiaat § BT o7 | 96t &ea 9q &= &
STgE F=fehcaT & g2 | ToraTa =iehcaT 2909 & [ashTe % |72 A7 ToheTd grosh vl &l GTad 6T 747 e Areqq
T TR F LT T T o ITATL & forT ue Fgrieas wame ya 36 37 | stadae 1 i = &
TEAT L HTET STAT § | ATda | arei a47 f&frg SSgfedt ¥ fhu S arer 3u=me afid g | Tgar aseTd
AT ATAHE AT ST GHATTRAT 0l TAAT | @7 ST & | T 32 G T =heat 2904 o I ST ATagiT
ZEFT 8 | T Fg[ve s, #ifers Rrgia T a19a a7 ST Ta1eeT & qvaee § qohlelId aqaTT /=i ol aerd

21 AT 2909 i FRrfoheaT o gAY 19 % YRS |d F1¢ 98 /I A7 ¢ | &%, A0, 9897, T5 U HIEd SS9

Zaarett 7 Ffew w1 # foer forferaaent % =0 & sttefRa foram 3 o | stadas § ara |7 gad e w41 § =i
o= R g | g I8 3 a1 7o | I g & | AqGag § qoAq: 3T a9l TET 7 G4 H Ioord T 5
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SrrerT Foie aferdt Tor srat=m =fReT & 71 & F3ar € S ITAET (F7%), IS (ITHTE AT GAILET), 907

(TSY), THIA-FEAsTE Ud TSt e | Audds 9 AT, qouit uwefl, STHnT arfe S| gdd SUHTl &
SaToreT aaraT g | o, TfaeTe, At s Fr SFERAT Fare & 7§ Figl g | 96, JRT a9T S
Strae Sfi & forT 3t ua efermet § o= F 7gea vl acd 9T 7T 2 | 27 iR I =T & "ged I0
ST 3d 3 | 87 T | T7€ Fgl AT g 7o AT &l TodF H1d H S=ar a0 @ w1 AT HIAT A0 F Tra=ar
T ITAT 7 g4 9T, THT 1 Fohe 21 91 8 (34T, 2020) | AEq T & AqETe A4T= 7 ATiea® o2 § Ta=adT A
AT T AT 8 | 9= T aTcad | hael STq SAF-TH 6T Fqogal & g dfod 7 I Ti=ar & Ud g7 & e
TiHAAT & AT § | FST ST HIZASIIGET l Gare H TATH THI [HeAd & S 37 q=7 6l L Fd & 6 foeg =Jrer
TEIAT o AN TF=3dT, AT T TLEAT & (A0 § TAAT gIHA H G o | EVIT 37T HIgASIGel [ HT FA0r
ATATHIIAE AT % FTATE AT AT § | T et & T Staeroom sa=gar e arastiae eares % forg uh
Seer@d 1 =T &l TTL TqTdT & | 37 TIA1 6l Gars § Fs (A hed 19 Tard ST fAATsiia, HgHg 9 T(SAT 6 ITAL
AT ATHA 3T E | THeb ATA I 39 TIAT Hl GaTe H UH FHITA ITH g0 57 02 Ty (e == o | 7 3o
ST AT § T oI (e ehedT [T ol 39 I[OTaT i T ed H3d & | AT H1el § [=TheaT STaa e i< Har
T AT TRt it U SATEd Tt i TE T SOt f g &, [ sgag (siae #1 &Fm) & =7 4§
STTHT STTAT 8, THeT L& 600 SHT I8 & HIAT ST g | STAFAE I LA T ST HIAT SATAT § FF 11 Aq998 §
fafsrr oYel, SISttt T o7 Uarlf & wefiar gog [AfEd 8 | T3=q 999 & 979, Sqaq &1 Ty ¥ I & Uh
ot fa e qeheTd [T & =9 § sfarsia gam | 600-200 7 T7 At srafer § A o sirwefiar A= ofiw s
& AT T & THHTA P AT, ST Tl ST AT o 7oy o faawont & 9T gu 8 | sgates g
& forw, srferenter SMAg™TE & &1 Y@ SEhd (A ThedT I, 3 Higdl 9 G digdl 1 Iod Fd g | 37 T=IF
& ATIRTH aRAE T ATNEET AT YA FT UF T Aged Ul I g | I4F digar 9 &9 F FHirar [@am 1w
TAT FAT § F GHT diear | At a7 Ffhicas wtwharst &1 foear & auia T @ § 1| wa & =i
TRt TOTTeAT & STAg™ & SITaT F0T eHeTTe SaT & | TFI e ST FHaTA1 i A9 FERiadl HT q9mar g |

AT AT HE =T, ATITSH, TgATe, G TaTT o &9 H Taaeft T I ST i Tgead ol et 1 =amar
gl T ATAE, VT (A ehedT, T ST IO S IR STATET 6l AT 8 | ITahids® ST=re &feat &
TR FeAT, TR, AT, HIAHaT, AT, STATHT T Hged 01 AT TTH FHIT 3T FTAT L & (o0 AT gHaT
Taceft HEpfaaT & AEvdT & Farad T § § U W37 8 | GHIATE ST qHETAi & o= qeeqied Gehiadi
T AT, TARelt ST ST fErarat &7 TaAteed F3d & | GHIATE H7 ATa¥d TeqqT (a1 AT TgT & o AR iy
Stra QefY, TSI T SIadl, J3 IO, SThfa® JaTedi & START, 9=, TILLEaT S qITa¥or & qHrIee &
HTEAT & FTATE ATANN T (AR FX T2 8 | T & HTAT, AiaT, 7, T of1fs w1 AW w1, 79w,
AT T FH H qrE=dT T@AT TAT Fa=zdT & (Gl A1 T¥TE F | 6 STq 79 &l 5 F a5l g | [FHa
FaT Ud @ = uF e sftaw a°7 FHRRrcH® AIEE Ty i AT AT FAT 2 | Al H0T @ 6 TR
9= T =TT AT 71aT Fidaal § 8 U & ®9 § [Fgiia #2ar g (e, 2020) | aqeqgta § €7 787 914 =76 haw
TAT &, HATedT TFH ¥ 197 si=a17ug: | (10.63)

T T 32T

T T TG TG o ([T AAE (| Seeh AT S{ae qeaeell 3Teeh TR & T Ue eIt & Areae
H UF T [RA=aT &7 a9 I19 grav 2 | e T ST ITed Fideh Trg, 7T SITa a7 ST ST aar1 oal &
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Abstract: The lifestyles and conventions of the practice for the environment by individuals were the
supreme motive of the Ancient Indian society administrators, thinkers, intellectuals and rulers for the
sustainable development of the society. The people of Dharmasastric period were duly aware of the
environmental concepts, natural resources and measures to conserve them. Environment has been given
utmost importance in ancient Indian culture. Indian society has always protected the natural resources
through it unique religious practices and appropriate behaviors as a way of environmental management.
Traditional Indian society has always been spiritualistic about the environment, thus, environment friendly.
Many references are found in the Dharmasdastra (DS) and other eminent texts of ancient Bharata on
environmental protection, ecological balance, weather cycle, occurrence of rainfall, hydrological cycle and
all the subjects related to them. The concern for the protection of environmental health, preservation of
natural resources, proper public sanitation and the concept of cleanliness is deeply rooted in the
Dharmasastric literature. DS was conceived as the text of society management through viable social
institutions and focussing majorly on the society development through the medium of prescribed Achara. The
style of environmental protection depicted in the DS is immutable today as well as plays an important role to
provide the best solution for the management of global environmental problems and its preservation. The
major objective of the paper is to explore the management methods of the awareness of our seers about the
environment of ancient Bharata through authentic references from the DS.

Keywords: Environment Protection, Environmental Awareness, Ancient Indian Literature,
Dharmasastra (DS)

1. INTRODUCTION

Ancient Bharat has a very rich knowledge tradition of various sciences and technology.
The opulent knowledge system was documented in Sanskrit language in the form of
compendiums known as Sastras. These works are related to poetics, dramaturgy, technical
treatises on grammar, philosophy, world literature, sciences, arts, legal studies rituals and
many more. From time to time, the influence of Sanskrit studies and scriptures, strongly
embedded in our academics is clearly visible in Indian literature, philosophy, politics,
economics and cultural development. The inclusion of traditional knowledge elements
like rta, satya, ahimsa etc. in Indian social, educational and political framework proves
that the Vedic, philosophical and theological aspect of Sanskrit studies is constantly
flourishing. Historians and philologists have proven the certainty of the Sanskrit as a
spoken language in the past. Pollock (2001) proclaimed that Sanskrit language was
indigenous to Bharat, but now we are witnessing the impact of Sanskritization globally.
Sanskrit not only revives the ancient indigenous literature of Bharat, but it is also being
used to know the history of various modern sciences. There are many advance texts of
sciences which are written in Sanskrit such as Caraka and Su$ruta’s compendiums on
medicine, Aryabhatta’s work on mathematics, Bhaskara’s astronomy, Kautilya’s politics
and administration and Panini’s grammar are landmarks for the modern development of
science and logic (Biswas & Banerjee, 2016). Ancient Bharata is considered to be the
origin of many advanced sciences in modern world. While religion, culture, traditions and
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practices have arisen from the holy land of Bharat, on the other hand expansive scientific
streams like financial management and economics, management sciences, psychological
studies, Ayurveda, medical science, environmental sciences such as metallurgy,
mineralogy, geological sciences, oceanography and marine sciences, climatology,
sanitation management, forestry and agriculture sciences, tropical and hydrological
studies also emanate. Traditional knowledge refers to the specific cultures of the
communities. Ancient Bharat plays an important role in indigenous traditional knowledge
in the form of lifestyle conventions such as different cultures, various languages and
dialects spoken, apparels and outfits, prescribed food and beverages, culinary tradition,
medicinal tradition, concept of cleanliness, preservation of natural resources such as water,
air, land, mineral ores etc. Environment and human health are interrelated and mutually
dependent on each other. Bharat is the homeland of traditional treatments like Ayurveda,
Naturopathy, Yoga and seasonal nutrition. From the beginning of times, Bharat has
always been one of the most optimum places to research indigenous cultures to gain and
share valuable knowledge of art, music, literature, sculpture, pottery, drama, literature,
poetry, natural healing methods, environmental conservation strategies, afforestation etc.
Theology represents the customs, indigenous knowledge and beliefs of traditional cultures
among local communities. The scriptures are constantly being studied thereby developing
applications continuously through adjustment of people's lifestyle, food habits, holistic
approach, use of natural resources, defecation, precision and environment. According to
DS texts one can purify one’s mind by bathing daily, giving up alcohol, meat, sexual
intercourse, etc., keeping purity in thought, speech and deed and practicing the principles
of cleanliness. A pure heart and pure thoughts lead to a healthy life and positive mental
health. This is the reason why the Yoga Sutras prescribe sanitation as one of the four rules
or duties (Sridhar, 2020). The similar sentiment is expressed in Yajfiavalkyasmrti (Y'S) as
well'.

DSs are an extraordinary amalgamation of arts and science and consists of traditional
as well as scientific knowledge of all major fields, hence, the importance of DSs is well
renowned. It is a collection of theological texts and contains the treatises of Hinduism on
Dharma (duties). Olivelle (2004) define “Dharma holds a cardinal importance in Indian
Philosophy, religion, social issues and community laws. It includes the various social
institutions such as marriage system, property inheritance, adoption rules and regulations,
work contracts rules, judiciary system as well as personal choices e.g. food preferences,
suspension of study and sexual demeanors etc.” The DS texts are the oldest source of the
social, political, economic and religious life of the primitive Indian society. It often
includes decisions related to the duties (sects) of the citizens, public management, rules
related to the daily routine of man, responsibility towards environment, Ayurveda
(Narayanaswamy 1981) etc. The concept of dharma in management of society is the
greatest and the most valuable contribution of DS to the world (Bobade 2019). The topics
of the DS literatures are divided into three major categories known as; acara, vyavahara
and prayascita (Dhole, 2017). It is enriched with literature and moral code of conduct
which has been prescribed for the betterment of the humanity, establishment of peace and
harmony within the civic society and healthy environmental conditions.

DS embraces both traditional moral values as well as modern scientific aspects. The
social scientists of this ancient period were aware of the importance of environment.
Cleanliness, sanitation, purification of mind, body and soul and the various social rules
and methodologies related to it are discussed in DS key texts. Cleanliness of the
surroundings and the hygiene of the body has always been the priority, associated with
dharma and kept as a major part of the brahmacarya asrama to train and learn through
tough acclimate. It is included in the ten-fold characteristics of dharma” (Kumar,
Mohapatra, & Singh, 2019). Protection of natural resources such as water, land and
forests as well as, preservation of water sources was depicted as an eminent significance
in the DS. Throwing of waste and filth in these natural water resources were declared as

Volume 8, Issue 03, 2022 02 Page No :355



Proceedings of the WILDRE-6 Workshop @ LREC2020, pages 42—47
Marseille, 20 June 2022

© European Language Resources Association (ELRA), licensed under CC-BY-NC-4.0

Digital Accessibility and Information Mining of Dharmasastric Knowledge
Traditions

Arooshi Nigam, Subhash Chandra
Department of Sanskrit, University of Delhi
New Delhi-110007, India
arooshinigam@gmail.com, schandra@sanskrit.du.ac.in.

Abstract
The heritage of Dharmasastra (DS) carries extensive cultural history and encapsulates the treatises of Ancient Indian Social Institutions
(SI). DS is reckoned as an epitome of the primitive Indian knowledge tradition as it incorporates a variety of genres for sciences and arts
such as family law and legislation, civilization, ritualistic procedures, environment, economics, commerce and finance studies,
management, mathematical and medical sciences etc. Sl represents a distinct tradition of civilization formation, society development
and community living. The texts of the DS are primarily written in the Sanskrit language and due to its expansive subject stream, it is
later translated into various other languages globally. With the ingress of internet, development of advanced digital technologies and IT
boom, information is accessed and exchanged via digital platforms. DS texts are studied not only by Sanskrit scholars but also referred
by historians, sociologists, political scientists, economists, law enthusiasts and linguists worldwide. Despite its eminence, there is a major
setback in digitizing and online information mining for DS texts. The major objective of the paper is to digitize and develop an instant
referencing system to amplify the digital accessibility of DS texts. This will act as an effective and immediate learning tool for researchers

who are keen on intensive studying of DS concepts.

Keywords: Information Extraction (IE), Online Indexing, Information Technology (IT), Heritage Computing, Cultural Tradition,
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1. Background and Introduction

Ancient Bharata, a pseudonym for India, was a storehouse
of indigenous knowledge tradition of various sciences and
technology. The opulent knowledge system was
documented in the Sanskrit language in the form of
compendiums known as sastras. Sanskrit is the classical
language of Bharata. It is a language of learned treatises
and an exquisite amalgamation of both arts and sciences.
Indeed, Sanskrit as a language or a subject field is primitive
in nature but scholars from all around the globe reckon
Sanskrit as a lingua franca. As a language, it is used in an
extremely limited and very specific context, yet, the socio-
cultural value of the language retains its significance in the
modern Indian milieu. Since the beginning, Bharata has
achieved advancement in every aspect of intellectual
traditions. The knowledge traditions of ancient Bharat have
been cumulative and continuously expanding. It is
intensively cohesive of many different fields of studies in
ancient Indian texts ranging from the Vedas, Brahmana,
Upanisada, Dharmasastra (DS), the six-fold Indian
Philosophical tradition and so forth. Biswas and Banerjee
(2016) highlighted the significance of Sanskrit texts such
as Caraka and Susruta’s compendiums on medicine,
Aryabhatta’s  work on  mathematics, Bhdaskara’s
astronomy, Kautilya’s politics and administration and
Panini’s grammar by depicting the advanced scientific
perspectives dexterously elucidated in them. They
proclaimed these primitive texts as landmarks for the
modern development of science and logic.

DS is a genre of Sanskrit compendium exclusively privé to
dharma and an idiosyncratic writing style of Sanskrit texts
depicting the Indian knowledge tradition. The term DS is
composed using two words “dharma” and “sastra”. The
word dharma originated from the “dhr” verb root in
Sanskrit, which means to uphold, support or sustain, or to
nourish, whereas, the word “Sastra” derives from the root
“sas anusistau” with “strana” suffix added to it. It literally
means “which has been instructed and rescripted”. It is one
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of the genres of Sanskrit texts devoted entirely to the
ancient Indian tradition of social management through
prescribed duties for every individual (Banerjee, 1999). It
represents dharma as a right way of living (Dubey, 2012).
They are part of Vedic literature. Vedas are considered to
be the ancient text and the most credible source of DS. The
four Vedas namely; rgveda, Yajurveda, Samaveda, and
Atharvaveda, are considered the root of our ancient Indian
religious and cultural prescriptions. In India, there is an
exciting blend of scientific perspectives, artistic traditions,
and philosophical perceptions. There is a multiplicity of
ideas, manifold thoughts, disparate languages, substantial
cultural heritage, exceedingly rich literature, sociological
milieu, economic and political conditions, internal and
external Epistemology (Phillips, 2014). Sociologist
Bogardus (1924) defines Social Institutions (SI) as a
structure of society that is organized to meet the needs of
people through well-established procedures. It ensures the
smooth functioning of the social structure, provides an
established mechanism for positive growth and foundation
for an organized society. Sl organizes, directs and executes
the multifarious activities required to fulfill the basic
human needs which are essential for the proper working of
society. India has been paramount in the field of primitive
arts, ancient traditions, prescribed rituals and primordial
scientific technologies. The DS texts are the oldest sources
of the social phenomena, political scenarios, economic
conditions, ethical norms and religious living of the
primitive Indian society. The following section will briefly
introduce various knowledge traditions and scientific
perspectives conglomerated as Sanskrit literary heritage.
These dimensions are as follows:

2. Research Problem and Objective

DS texts have been studied and continuously iterated by
scholars globally. The traditional concepts and literary
heritage of DS have often seen a literary revival and now
the world is striving forward in the direction of exploring
scientific nuances and technological perspectives in the
primitive DS. The major key texts of DS encapsulate a wide



range of subjects. To intensify our knowledge of traditions,
culture, history and heritage, as well as to rehabilitate the
prior wisdom on ancient scientific aspects, DS texts need
to be read and studied thoroughly by the sanskritists,
sociologists, experts of management sciences, political
scientists, economists, legal experts, ayurveda acaryas and
various science experts. The opulent knowledge base in
Sanskrit has been a source of attraction for both Indians as
well as western intellectuals. In recent years, there has been
a tremendous body of work which is being conducted on
various scientific fields in lieu of DS such as computational
linguistics (CL) and spatial data mining, medical sciences,
military and mathematical sciences, environmental
sciences, management studies, economics and commerce,
legal prescriptions etc. The philosophical influence of
Sanskrit is evidently visible in the field of psychological
studies health and physiological sciences. The ancient
asceticism and healing traditions of Sanskrit scriptures
have found their way into modern health and clinical
sciences. This paper focuses on the various different
dimensions and scientific perspectives from Sanskrit
literature, specifically DS. It further elucidates the impact
of Sanskrit studies on the global platform in the field of
world science.

Therefore, the accessibility of Sanskrit resources is of
utmost importance in India and also in the world for the
extensive knowledge discourse of Sanskrit. In the
contemporary era of globalization, with the worldwide
influx of internet and digital innovations, the entire
universe has witnessed a major IT-boom. The entire world
is connected by a click of a button, people of one city are
associated with the citizens of another continent, every
individual today, is a world citizen, the world news is
generated, accessible and received through web
consortiums, traditional classroom teaching methodologies
and lecture-based pedagogies have pivoted to digital
learning and electronic tools, primitive physical
athenaeums have transformed into digital libraries, yet its
cataclysmic that hitherto we do not have any instant
information retrieval system or online indexing apparatus
based on DS texts, where desired information appertained
to this specific knowledge field can be attained. In today’s
era of IT and Globalization, when there is a continuous
surge in demand for educational materials to be made
available online the availability of Sanskrit texts in the form
of e-content is extremely scarce. The major objective of the
system is to develop a Web-based Search Mechanism and
an IE Mechanism for DS texts.

3. Dharmasastric Knowledge Tradition

In this section, the focus is devoted on the brief discussion
on all the major fields of DS knowledge tradition. DS are
the prominent sources of dharma. Dharma is the most
fundamental tool in shaping various streams of Indian
Knowledge System. It is essential for better understanding
of Indian spirituality and scriptures as well as the most
important uniting force of ancient Bharata. India developed
its own distinct systems of ethics and values. The exercise
of reasoning and the practice of argument was recorded in
the early texts of India. It became the basis of a very well-
known tradition of sastrartha; an open enquiry and debate
to investigate the truth. This tradition in DS was connected
with the subject of ontology, epistemology and dialectics.
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The classical systems of Indian philosophy such as;
vedamta, nyaya and samkhya in continuation with
mimamsa, vaisesika and Yoga, including Buddhism,
Jainism and atheistic schools, is the major constituent of
DS knowledge tradition. Other knowledge traditions such
as, arts and aesthetics, theory of emotion, drama, poetry,
music, folk culture, paintings, language, grammar and
literature are the primitive knowledge traditions
propounded in the DS. Though the elementary focus of DS
is on traditional contents yet it is considered constructive in
the following areas of discussion.

3.1 Society Management through Varnasrama
System

Varpa is considered as the classifications of the major
responsibilities held by the individuals of the society in
Ancient India. It basically manages the society through
appropriate distributions of the duties to everyone ensuring
their rights and safeguarding the interests of every
individual in the society (Chaubey, 2005). In ancient Indian
civilization, to make human life civilized, cultured and
well-planned, varpaasrama system was introduced. The
society was divided into four major varpas: brahmana,
ksatriya, vaisya and sudra on the basis of the citizens
bearing the corresponding social responsibilities. 4srama
is an important institution of Hindu social organization
which is intimately associated with varza. The life of every
human being is believed to be of training and self-
governance. During this phase of training, humans
supposedly pass through four stages. Just like the ancient
Indian society was distributed into four varpas. Similarly,
an individual’s life was divided in four stages known as
asrama system. According to the DS, an ideal life span of
a human is a minimum of a 100 years. This period of 100
years is divided in equal parts of four. These were given the
name of asrama. It includes brahmacarya (training and
education period), grhastha (household), vanaprastha
(retirement) and samnyasa (life of renunciation). The
concept of asrama system in accordance with dharma is
also very popular in ancient scriptures (Jayapalan, 2001).
According to the AS, the strict observance of the duties of
the four varpa and dsrama system ‘leads us to heaven” and
bestows eternal bliss (Chander, 2015). The principle of
purusartha is introduced to fulfil the human needs through
dharma in ancient Indian society. The psychological-moral
basis of the asramas system is purusarthas namely the
dharma-artha-kama-moksa which helps in organizing and
operating the individual’s life through asramas. Asramas
are considered to have a close relationship with
purusarthas. The various efforts that a human undertakes
to achieve his desires, is known as a purusartha. It makes
a person aware of his ultimate goals and inspires him to
perform their fundamental duties. Thus, asramas and
purusarthas are intimately associated with each other.

3.2 Society Management through Politics and
Ruling

The concept of good governance in the ancient Hindu
system is based on brahmanical notion of ‘yogaksema’
which means the wellbeing of people. The administrative
system of ancient India can be traced back to Hindu
jurisprudence texts, which describes the characteristics of a
global society and the legal system. Distinct concepts and
system of polity and governance developed in India over
time and democratic mechanisms were put in place to
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