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Message from

Professor Harold F. Schiffman

I am unable to attend the conference but wish you all good
thoughts for the success of the conference.

Sincerely,

H. Schiffman

Harold F. Schiffman

Professor Emeritus of

Dravidian Linguistics and Culture
Dept. of South Asia Studies
University of Pennsylvania
Philadelphia, PA 19104-6305

Email: haroldfsi@email.com
http://ccat.sas.upenn.edu/~haroldfs/




MESSAGE FROM

Mr S Iswaran

Minister for Communications
and Information
Minster-in-charge of Trade
Relations

Republic of Singapore

Digital technologies are transforming the way we live and work. They create many exciting
opportunities for people to connect with one another and build mutual understanding of different
cultures, especially through the learning of Mother Tongue languages.

In Singapore, technology is used extensively in the teaching and learning of Mother Tongue
Languages. It is integrated into our schools’ curriculum and pedagogy, making the learning of Tamil
Language fun and authentic for our young. For example, the Ministry of Education in Singapore
launched a web portal in 2016 which allows students to use tools to practise their Tamil oral skills,
assess themselves and provide feedback to their peers.

Our teachers have also adopted a wide range of innovative methodologies to engage students and
foster a deeper appreciation of Tamil Language and culture. For example, Tamil Language teachers
use cartooning software for Primary 1 and 2 students to construct short cartoons in Tamil, and learn
the language in a fun way.

This intersection of digital technologies and Mother Tongue Languages makes language learning
accessible while simultaneously providing a window into our roots and heritage.

At the international level, the International Forum for IT in Tamil (INFITT) is a key platform for
learning and sharing among participants who share a common goal of ensuring that our language
remains relevant to future generations in the Tamil diaspora. Now into its 17th year, INFITT
continues its fine tradition of holding the Tamil Internet Conference in cities around the world where
Tamil-speaking communities reside. Singapore was proud to host this event in 1997,2000, 2004 and
2015 and has benefited from the rich and insightful discussions.

As technology continues to evolve, we must remain open to new possibilities and dare to experiment
with innovative practices. Assojourners on this comman journey, we have much to learn from each
other. On behalf of the Singapore community, | would like to extend my gratitude to INFITT for
organising this important event, and | wish everyone a fruitful Tamil Internet Conference 2018.
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Lexical Resource Tools for Tamil Computing: History, Development and

Future Prospects

Rajendran Sankaravelayuthan
Amrita Vishwa Vidyapeetham, Coimbatore

ABSTRACT

The developing lexical resource for Tamil has been started based on the principles of
lexical semantics in 1974 (Rajeneran 1978). A PhD thesis on “Syntax and semantics of Tamil
Verb” was the starting point(Rajeneran 1978). Then a postdoctoral research on “Semantic
Structure of Tamil vocabulary™ was undertaken and competed in 1982 (Rajendran, 1982).
Ontology of Tamil vocabulary was tentatively prepared based on Nida (1975). The lexical
gaps in Tamil vocabulary structure are identified. A paper thesaurus for Tamil was prepared
in 1990 based on the principles of componential analysis of meaning propounded by Nida
(1975) and was published in 2001 (Rajendran, 2001), nearly after a decade. Following the
paper thesaurus, an Electronic thesaurus for Tamul was attempted and a book on Tamul
electronic thesaurus was published in 2006 (Rajendran and Baskaran, 2006). The preparation
of wordNet for Tamil was undertaken (2001-2003) with the financial assistance from Tamil
Virtual University (renamed now as Tamil virtual academy) and a crude version of it based on
the Tamil Thesaurus ontology was developed by the joint efforts of Tamil University and
AUKBC, Chennai (Rajendran, 2001) and was submitted to the institute in 2003. After that,
from 2009 onwards with the fund received from MHRD and Department of electronics and
information Technology of Govt. of India the building of TamilwordNet was executed based
on Hindi wordNet; nearly 30000 synsets (concepts) have been completed. Still we have to go
a long way to achieve the desired target.

Tamil WordNet developed so far 15 not free from lacunae It was built on Hindi
WordNet which in turn is built on Princeton English WordNet by expansion approach. The
coverage is very less and it will take many years to complete the work when we go along with
the promoters of IndowordNet. The lexical gaps in the Tamil vocabulary are not taken into
account. The native concepts such as wnavakirakam, navamalNi, aRucuvai, etc. and culture
specific lexical domains have not been taken care of in the WordNet.

In order to overcome the lacunae in Tamil WordNet and to speed up the creation of
lexical data base for Tamil,a Visual onto-thesaurus for Tamil (VOTT) has been muted out and
completed with a vocabulary of 50000 words as a part of the project entitled “Computing
Tools for Tamil Language teaching and learning” (funded by Tamul Virtual Academy,
Chennai). The word ontology refers to the taxonomical structure of vocabularyie. entities and
their relationships. The entities are noting but nodes and each node is dominated by their
parent node in ataxonomical structure. The nodes are related by semantic and lexical relations
such as synonymy, hyponymy-hypernymy, meronymy-holonymy, antonymy, troponymy,
entailment etc. A taxonomical structure is created for different types of semantic domains.
The top domains are entities, events, abstracts and relationals. Entities consist of concrete
nouns; events consist mostly of verbs and verbal nouns, abstracts consist of abstract nouns,
adjectives and adverbs and relational consists of postpositions, connectives, and functional
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words or unils. The laxonomical situclure 15 converled nlo o visual representalion usiny ree

vicwer. In the era of information extraction ¥O'Ll"" 15 a great asset.

Future prospects:

¢«  Aurmenlation of VOTT walh more vocabulary, glosses, examples and armument
structures, especially for verbs in line with frame net.

*  Expanding VOUTT into Dravidian Visual onto-thesaurus, This will be vseful to browse
across Dravidian languases.

*  Developing a Generative lexicon lor Tamil and resolving the lesical ambiguily duc o
polysemy and homonymy by computational means,

*  Developing huge corpus and extracung word veclor inlormation lor developing lexical

resource tools for Tamal.
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TAMIL NEWSPAPER CORPUS ANALYSIS

Dr. Dhanalakshmi.V., Divyaprabha. P.M., Balaji, M, Olinila, B.
Tamil Virtual Academy, Anna University Campus, Kotturpuram, Chennai-25.

ABSTRACT:

Corpus Analysis 1s a linguistic approach to analyze corpus — a set of systematically or
randomly collected and electronically stored day to day life language samples such as
speeches, magazine articles, and texting messages — with a goal to discern certain rules of
language use, grammatical or lexical patterns. This work focuses on the exploration of text
data taken from a leading Tamil newspaper.

1. INTRODUCTION:

Corpus linguistics combines computer-based corpus analysis methods with linguistic
approach. The major appeal of corpus linguistics is the huge amount of naturally-occurring
data provided by the various types of software available. For instance, a newspaper consists of
100 million words of spoken and written language, gives researchers the scope to investigate
patterns in the way we use language based on a large and varied foundation of data.

This paper explicates the research of text data taken from a leading Tamil newspaper.
Particularly 1t describes about the word occurrences, root word extracted and 1ts grammatical
categorization. Natural Language Processing tools like POS tagger, Morphological analyser
were used to extract the grammatical categories of the corpus and a simple corpus analysis
tool developed to analysis the newspaper corpus. Process of implementing the system
architecture and the results obtained are discussed below.

2. SYSTEM ARCHITECTURE:

System architecture describes the detailed plan of the proposed system. In this design
the exact flow and the overall structure of the system are illustrated in the following Figure
2.1. The overall system consists of two fold system namely, simple corpus analysis system
and Linguistic analysis system. The output of the previous module is given as an input of the
next module.

In simple corpus analysis system, the corpus extraction, Domain Identification and
word analysis like taking words count, number of sentences, sentence and words length,
words count average, grammatical categories of starting and ending words of each sentences
and frequency of the word occurrences has been obtained.

In the Linguistic system, Morpho-Syntactic Tagger is used. Root words and POS
tagged words are extracted using Morphological analyser and finally grammatical category
and grammatical pattern of a sentence are analysed from the root words and POS tagged
words. Tokenization 1s used for both the simple corpus analysis system and Linguistic system.
This system 1s implemented efficiently in Python, Perl, Java and Microsoft technologies.
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2.1, Corpus Excraction:

The data for our corpus analysis contains the one vear (2016) of the text content from
a leading Tamil newspaper. Daily newspaper was crawled [raom ihe L-Paper lor one year Lo
nhtain the data. Crawling was done by the web crawling method and the content of the
newspaper was stored 10 a vanable using the SuingBuilder ¢lass m vbonel The dala’s are
wrilten 1o a text (ile using the File Write{) Meithod. All the oblained 1ext liles are merged as a
single [ile 1o provide as an input [ile [or all pracess. To merge the e, objReader method and
obyWriter method are wsed. Belore merging, the [les are pre-precessed w remove the junk
characters and HTML tags. Tags are removed for the purpose of taking the original content of
the newspaper. The web format of the newspaper 15 thus converted nto text file with the main
content.

2.2, Domain Tdentilicalion:

Domain wdenulication calegongzes the domaimn ol the given lext. Here the mpul
sentences are tokemized and the tokemzed words are compared with the databuse. Databasze
contains the 11 categories of domain like art and Ant&Culture, Bducational Mews,
Technology, Astrology and so on. Each of categories contains the set of words related to the
domain. The mputs arc compared with the dataset and added to a dictionary under the
category. Finally each category words are written to separate files to wdentify the domain of
the particular content. The following Fieure 2.2 shows the sample output of the Domain
[dentilication,



23

E Lhermn cengheshen - Capynzm B2 1A
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Vigure 2.2.8ample Output of Domain Identification

After checking the system many words are 1dentified to develop the dataset for
domain 1denit/ication, Dalasel ol domain idenlilicabion contams several calegorized words bul
also the svslem doesn’t identily the words under the category with hundred percent accuracy
For that the system added another function like adding the discarded words to a specific file.
From that file the words arc manually added to the dataset of the domain identification under
lthe calegary. 1.e., the new words are added io the dalabase. The dataset will be Turther built as
Nnding the new calegory words all the system runs.

2.2. Word Analysis:

Word count, number of sentences, sentence and words length, word count average,
srammatical catesorics of starting and ending words of cach sentences and frequency of the
wiord nccurrences has heen obtained through Word Analvsis. The single merped data file is
piven as input for all these process, For caleulating the word count, the given texd Nle splits
the senlenee by using the given delimiter or else it gplits the sentence by gpace as defaull,
lhen the delimited words are counted by the count method and the counts are added to an
integer variable.

While splitting the words. the unique words are collected in a dictionary by using the
Dictionary class in Vh.Met for the purpose of petting frequency occurrence of the words. In
the Dhctionary class the new words are added to the dictionary and the repeated words are
laken as a count 1o the unique word. The percentage of cach word uased 1in the [le 13 caleulated
lo mei the frequeney ol word occurrence ol the mnput Gile, From {lug the highest and lowesl
word occurrence are defined. The followanz Table 2.1, shows the words count and frequent
words used wn the one vear newspaper.
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Frequently Used Word

srsiT (58877)
5(48865)
@)65(38180)
srsit(26984)
Wby b(23098)

Table 2.1.Frequently Used Word
Total number of sentences, average word length and sentence length and starting and
ending word of each sentences are also defined using the split() method with dot as the
delimiter. For word length, each word in the paragraph is tokenized and the tokenized words
lengths are calculated by textElementEnumerator class in Vb.Net. This class 15 advantage of
Vb.Net to take the Unicode characters as single character, By using this class the single,
double, triple, four, and fived& above characters are separated and written to separate files.

No. of words (tokens) 10346009
MNo. of sentences 719474
Average sentence length 14

Table 2.2. Analysis of the one year leading Tamil Newspaper

The above Table 2.2 shows the input words (tokenized) 10346009 of the leading
newspaper from that the total number sentences are 719474and its average length was 14,

No. of words (tokens) 10346009
No. of single character words 72431
No. of double character words To6252
MNo. of triple character words 1643135
No. of four character words 2072047
Mo, of five and above character 4104707
words

Table 2.3.Word length analysis of the given text.

The above Table 2.3 shows the input words (tokenized) 10346009 of the leading newspaper
and calculation of the word length of the tokenized words.

Top Top Top Triple
S.No Single DoubleCharacter Character Lop oo Top Five & Above
Character Character Words Character Words
Words Words
Words
1.] em(4116) spH(50205) stsirmi(59433) | Gsusim ®in(41638) | Gasm s (10865)
2.| $(2529) arawr(20736) @55(42405) | whmin(23145) | Gméei(10777)
3. | Gw(1761) @)5(14430 sreiTm (27069 10458 (17423) o_sirafli1_(8753)
4. | ens(1495) mrar(12148) Houi(25573) &1_h5(14956) ssuimar(8516)
5.1 4#£(738) G54)(11657) o srar(21839) @ mbas(14203) sumAlm ) (8126)
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Table 2.4.Word Character Analysis
The above Table 2.4 shows the top 5 words with the character category (1.e., Single, Double,
Triple, Four and Five & above characters) of the leading newspaper.

2.4. Morpho-syntactic Tagger:

Linguistic system contains the process of Morphological analyzer and POS tagger. Here the
inputs are given as tokenized words. From that tokenized words morphological analyzer
extracts the root and grammatical features of the input word, POS tagger identifies the POS
category of the input word, From thatmorpho-syntactic tagger grammatical pattern, category
and features of the sentence, root words and words usage are identified.

2.5. Root Word Extraction:

Root word extraction uses the morphological analyzer to retrieve the root words. The
tokenized words are given as the input. Each wordis analyzed with the dataset and the root
words are extracted using the analyzer and the grammatical categories of the words are
defined in basis of the sentences. Those input and output are written in a specific file. After
the root words are extracted the duplicate words are removed using thehashtable{) and written
to a file. And on other hand the root words without dot also identified. TheFollowing table
2.5 shows the analysis of the system.

No. of words (tokens) 10346009
No. of root u.lfords without 189285
duplicate

Table 2.5.Total number of Root Words Extracted with and without Duplicate
2.6. Grammatical Category Analysis:

From the output of morphological analyzer and POS Tagger the grammatical category
of the each words are taken and written to a file. POS tagged words under each grammatical
category are written to a separate file. Words comes under none of the categories are written
to the other category file. Then the duplicate words are removed and unique words of each
category are written to other files. The Table 2.6. shows the frequent words used with four
grammatical category.

Top Noun Top Verb Top Adjective Top Adverb
£ Category Category Category Words | Category Words
Words Words
1. 2 AT TaLaUIT Lp &t L
2. BT (H Bl Fdiwi L @ sosur (NETR
3. &P Hen % T Fiflw rsor @95 &
4. LD & Lilm Lilsiry
2. O @ITEmLD @) Fmiuresr @LGurs

Table 2.6.Frequent Grammatical Category Words Used

The grammatical pattern of each sentences are identified with the help of delimiting
the paragraph to sentences. Here the frequent grammatical pattern of the text is also identified
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by removing the duphicate amivals on graommatcal pallemn of sentences. The [ullowing Table
2.7, shows the frequent grammartical pattern of the sentence and 1ts counts.

Frequently L sed
GrimmaticalPattern Sentence

NNV punc(2967)

NV opune{2335)
NNNY punc(2206)
N NNN W punc(1499)
N Npune( | 386)

Table 2.7. Frequently Lsed GrammaticalPattern Sentenee

Each ecrammatical catcoory contains the unique words and words wiath duplicates. The
variation ol the words with duplicate and withowl duplicate is given in the Tollowing ligure
23

Total Words of each categories Unique Words of each categories
.z B | JARTIE
AECA “HEIS caan L | [
- WA i
105886 ' | ke i B Adjeulne
Wacozrh madvera
B Cor jurlivr B Lonprztar
BN mFH
Fur—tishnrs PuncLators
225140 i pen
+23/8 [ — rarhiers
LERERY rlakzpory
i Uthe - Lategory e Ut Lakzge ry
aopLEl o Otherwerts 56 _-—T'_:"_ e e

Figure 2.3.hlTerence of telal words and unigque words

4. Conclusion:

We have described the appreach to analyse the corpus data taken from Tamil daily
newspaper. The ultimate goal of this system s to provide better accuracy for finding the
wiords nsape and the prammartical pattern of the sentences from the prven input. Different
pes of contents are given 1o this svstem Tor analysing the unigue words used in the Tamil
newspaper and writing style of a newspaper using the grammatical pattern of a sentence.
Bascd on our process implemented, the usage of waords, root words and s srammatical
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category are discussed. The most frequently used highest word and the least frequently used
lowest words are identified. The sentence pattern is also identified. And finally the
comparison of the total words and unique words are discussed.
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CORPUS ANALYSIS OF 'ofva" AND "maranam’

Dr. Ganesan Ambedkar
Dravidian University, Kuppam — 517 426, India

1.0 The Aim

‘Death” 1s the subject matter in this article. There are number of words to denote the arrival, beginning
and end of the process of Death in every language. Tamil is no exemption to this rule. There are

number of lexemes to denote Death(s) in Tamil. See illustrative data below:

1}y avar iraivanati cErntar ‘He reached the foot of God/He died”

2} avar kdlamanar “He died”

3) avar mantaivaip potlar ‘He died”

4} avara kilatevan almittukkoniar “Time-God called him/He died”

5) avar mavuttikivitiar “He died’

) avar civanatiyai ataintar *He attained feet of Lord Shiva/ He died”
T) avar cettir ‘He died”

8} avar maranam ataintar ‘He died”

9} avarai emataruman alaittuk kontar ‘Death-God called him/ He died”

10) avar civaldkapatavi ataintir “He attained feet of Lord Shiva/ He died’
11} avar kulivil kitakkirér ‘He is at deep pit or gravevard/ He died”
12} avarai marana 1Evalai tan kaikalil (alanukiral ‘He died due 1o a hug by death angel’
13) ava kollaiyilé paka *She may die due to diseases’

14) nT cutukattukku péva “You may die’

15) kallaraivil urankukirar *He is at sleeping ground”

16) avar irantar ‘He died”

Although glossed English equivalents are one and the same from resultative perspective of  the
process Death. there exists subile differences between and among them. ranging from religious use to
non-religious use and use in registers. This article does not get on and go anvwhere nearer to such use
of socio-religions subtleties. Rather, it concentrates on just two words,

Before the detailed dwell-in, let us record and say that studies on synonyms have remained a

fascinating area for scholars of Tamil semantics (for the details. see Rajendran, 2010, 2011, 2012 and

1
2017) . Tons of words, at the time of writing this article, are in our text corpus. In it, two words of

Tamil ‘cave ' and 'maranam " are of subject matter to this article. These two words, glossed and

In In
illustrated. are below:

| a) avan-utarya  odvi

he deati)
|sing [n-poss n

b} avap-utaiya  maranam

1

I would like to thank my colleagues Prof. G. Balasubramanian and Mr. P. Sreckumar of our Department for the
supply of computational hardware from their endangerment project. Without their gesture, computability would
not have been done, at all.
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frer death|
|sing|n-poss n

His death’

"

i al favar v
mother death]
[n]sing n
bl ravar maranain
mather deatit]
[mn]sing n
'"Death of mother”

11 a) kanavar eav
hnishand death]
|n]sing n
bl kanavar maranam
fsband death]
|n]sing n
‘Hushand Death’
IV a) landiar Cavi
wouth deatit)
|nn]sing n
by iandiar maranam
wouth deatit)
|ri]sing 1l
“Youth Death’
V) a) karuk-1 o
burn ceatit]
[v-ad) n
b) karuk-1 maranai
bitrn deail)
Jv-adj n

‘Burnt to death”

Based on above examples, an impression can be made: These two words are either synonyms or in
svnonymous relationship. Common lolks of Tamil, too, vouch for the status of synonvms to these.

An attempt - to verify the observation - whether they are real/ synonvms - is made in this
article. Hence, this article aims al lo measure the distance between these two lexemes and come-oul

with observations for nature of their synonymity based on Tamil Corpus, Here, distance means n-

2
gram . Before that. a brief introduction is given over these two words.

1.1. *cdvu' and ‘maranam’
The lexeme 'céve® 15 a noun derived through deverbal nominalization, one of the morphological
processes of suffixation. from the simple verb “ce’|;, _ to die The word "cava’ has the following sub

components: a) verification of Death, b) announcement of Death, 3) amival of kiths and kins, 4)

[ thank Mr. T. Srinivasan and Karthik Dinesh for their source-coding expertise and skills.
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preparation of a body for religious nitwals, 5) procession and 6) inter, Thus, a sentence such as “nan
avanka amma cavukbku paytin vantén” could mean participation and presence in any of one of the six
subcomponents, and accordingly, English meaning changes.

On the other hand. 'maranam . 15 a borrowed word. There exists a dispute about s nature:

In
Is it a borrowed word-form or a derived Lexeme from the process of deverbal nominalization of

Sansknt verb ‘maran:  'to die’? (for the detanls, see Tamil Lexicon;1971), 1t 15, indeed, very rare to
Jiv

come across a sentence such as “nap avanka amma maranattivkku pdyvitu vantén”™. Let us leave aside
its diachronic and synchronic existential dispute, here in itself.

The native word has high frequency in the spoken variety over the borrowed word. The
borrowed word has high frequency in the standard written variety. To cite an example for "cave . it is
tvpical lor a native speaker lo speak or hear a senlence, such as “epndfa appd ammd repfu pérumé
ceffup povitanka’ more frequently than that of “enwdia appd ammd renin pérumé marapam
ataiffcufianka’ Tor the sense of - “my parents passed away .

In a similar vain, an example can be cited for ‘'maranam’. I s predominantly used i the
eovernment registers, For instance, one of the organs of the Government 15 known for the proclaim of
“marana arivippuy,, not *cava arivippuy, to the sense of "announcement of Death .

Both words are treated under the category of derivatives of intransitive verbs [rom morpho-
semantics” perspective.

1.2, Quantification details
Before going into the details, let us move on, for the sake of statistical kick. to the quantification
details of these two lexemes. Our corpus has 37.705.301/- unique-words at the time of writing this

article, as in the table below:

Lexemes Number of attestations % against total unique lexemes
cavu 199,271 0.00528
maranam 6,606,078 0.01766

Table -01. Statistical Details
From the table, a reader can surmise that the borrowed lexeme is used more than that of the native
word. This statistical cleavage gives many inlersections.
1.3, Qualitative Analysis

The intersections may be found through a) common contexts between cavu  and maranam and b)
In Jn

common lexemes between cave  and maranam
In Jn
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131 Common ¢ontexts
On acconnt of neamess in meaning and usage, these two lexemes display and appear as “hwo-
dulercm-lfornz-one lunetion”™ 1o, under the category ol svaonving. The lollewing are Wue-common-

conlexls-cxamples that aceepl bolh cive and meraamm  invanably withoul any exempuons.

Tn JEl

akatikal edvaipparri visEranai eevva utzaravita spetallat.
akartikal mararam pacri vicGranal covya umaravitappattullahn.
amailivany edvie vnru pociklomanloal.

amailivIng mararam coru pécikkontErkal

o w3 Pl

talbrimnnatibird cavay coral i £ vt Toukan maryL..

talaima atikar moraxam enzatim avar mikam narivah

awar ke orapa il aluialotio edey nalanlukoniullalu.

wvar vt | atutatodin meereeseam vataniiok oot ol b

vyl lalaippuaceey Ivans elrumi o oTalE en mandivivin mukam marokivalu.

10 vl 1y |.‘-11'|'!"|.‘.lL(.‘:l:.',l_,‘\-'|.1 W LTI saranam eortale en cmanaivean mickam il

bl e i

In [act, there were. jusl, [ve same sentential examples. above, allowing us 0 say that  due 10 lhed
sharcd common contexts — lexcmes wnder discussion are synouymiad. This infercnce 18 duc o bias.
Mative speakers, becauss of inllucnec on ganc-comdzad-lonn, ag in the above cxamples, may lend 1o
make over judpment on their sense-neamese, Thig bias is praphed. The central section iz the place,

where bingness exisls [or samc-conlext-form:

In arder 1o decpen Turther. bias-coutexts that arc common betwecn two lexomes weres identilied. These
bas conlexis may appear wany one ol the lormats: 1) vumbers, 2} countable-smpgular nouns, 3] social
hierarchies of sovernment and private arsanizations, 4) persanal names, 5% Geopraphical Place
Mames, &) Direetional Adverbs and 7) Frequoney and Maonner adverbs. All these seven lormals are
wiven bulow with caumples:

I mnnbers:

cifvaaranarn |00, livar o v saaranaen

2y conntables  singular nouns: Jawpep “voung picl”, Srrmpar “deiver’, @livear Sworker’,  wiveedw “fermer |
methay  Tson”, karafi Dear’ . & Cpeal’ ) mate Tbullale’ | maperivi Swile’, feqrencwr “hushand” mdpenst sludenl -

arrl’, srdnevan Sshuwdeni-boy T edfvedmar esarn

3 sowna] erarehes ol sivormmuer D or prvvale oraameasiims afekars “olleer” smdpsfor Tmnmaper’ | teragaet

fpeneral’, pafs fpoliee’. S thead-eonslable”, abbaeer "diteelor” oFvivRRaTanem
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4y persoral vares: cefvaedy, feradalNG, flaivardaid, vivanpprcid cBvee niaraeam

3y Geographical place names: Baikeailil faf Slanka), elpdcil faf Clival, Vi af homel, appdld

mrarativeanageial car Ui bospital of Apaliog, eivicavi! fel Sericy) edva/srorano
G Diree o, adverbs, such us gk e’ ek @ here” oiv maregam

Ty Yreguerey and manner sdverbs, soch s apibfend tegularly” e driraiirn

The above dala, i seven sels, shows the emorged as well as wdentilied olernal paterns of sume-
comlex|=lorm-as, In ather words, whenever g nanyve speaker is asked w dhilerenpale botwoeeon “eava®
amd Cwegrapes’, exgmples  and citation from  these above seven contexts may dominate for
determinalion and conclusion.

This beliefl 15 natural and wsual, loo. becauwse nalive speakers lend Lo over Judes and overlock
infzrences under the inflluences of same-contest-lorm-funetion-bias. as in the above examples. These
common conloals arise [rom common lexemes between thom. Tdentification of commoen lesomes
between thom 1s oue of the ways Lo diseolor them Tom he categony ol synonyms,

1.32 Comman Lexemes
This discolor method on “edve’ and “maranam’ requives a prthon scripl, writien by the source code
wrilors, which ideotiles cofead lexemes al vanouws pesitons - [om Lol two W let six and Trom ngzhe

lwor (o Tight six = mside of the corpos belore and aller edwe and “mrarapam” This s illustrated below

|
Al \
§
5
ma.r_mm.-al | el
] 5
L )
v yara
&w;a!féme | \ | :
snakly
magayarkal 3
3
irmar. and
-

!

The above table can be read i both wavs: L) bogmmmyg rom six might or graam or positon (drrily Lo
first gpram or position or one to cdvw oF maranam (top left to center), 2) bezinning from one right
(cfvee o mearanpam) lo the sixth gram campalam (ceniler w0 lop right). Observe the replaceability

betlween ofvir oF #araiam.
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It can be said, here, that there exists hundreds of common Lexemes between "ofvie’ and
‘maranam’ at every _n_gram position. The following table gives numbers for each gram for its lefi

and right positions.

caviey, 2" Gram 3™ Gram 4" Gram 5" Gram 6" Gram Remarks

Left 2102 4775 6097 6061 Sl6es NIL

Right 2684 4819 5116 4984 4741 NIL
Table -02 Number of attestations for edviy,

For instance, at the level two. e, immediately left and right to cavy there exists common nouns. Let us
. ; : , d

ignore the numbers, It is because number (count) analysis, for instance, words at 2™ gram, shows
variations in number. which are insignificant, due to organic nature of words, to the present aim. A

similar fate holds true for maranam),. too. See the data below:

marapam;, 2™ Gram 3" Gram 4" Gram 5" Gram 6™ Gram Remarks

Left 3009 10634 11195 12664 11489 NIL

Right 4222 9749 10655 11955 11369 NIL
Table -03 Number of attestations for maranamy,

In short, numbers do not display any meanimgful hinguistic significances. Tuming to grammar side of
analvsis, grammatical analvsis of these two lexemes show that these are two independent nouns
appearing with a typical noun taking sullixes. such as -dna, -aka, -kal. -k and so on.

From these, a fact can be noticed: either a typical noun takimg properties from morphological
view points or variations in number do not lead mto distinction in svnonymity. It is because noun, by
Logic, has natural cvclic capability to stand next to another noun. which, in turn, can stand next io
another noun and so on according o the required specch contexts. So, usability of this strategy, i.c.
noun followed by another noun, to distinguish synonvms becomes less useful for the said goal.

Another strategy 15 needed and devised to make anv distinction, if anv, between them. The
said new strategy is based on cues. It is based on the cues from the common nouns between the two
words in question and unigue words attested exclusively against cach lexemes under investigation,
This means there are linguistic contexts where in same-context-form-function-bias does not play a
role. This does-not-play-a-role will demonstrate that they are two different lexemes.

1.3.3. Cues and Preferences

Enough cues exist from the list of common lexemes for further interpretation and analysis, Cues are
preferences. Trend preference-analysis of lexemes found before “cdve’ shows that there 15 a
preferential tendency for "cédvu " to appear with words of deaths. arising out of disease and. "'maranam’
to denote deaths arising oul ol non-diseases, as in the below illustrative examples:

* ndyccivu “discase-death’
* milppuccivu ‘aged-death’
* piniccivu “disease-death”
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1) pirapikaran maranam ‘prabakaran -death’
2) anita maranam “anitha-death”
3) jevalalitd maranam Javalalitha -death’

Cues of the above examples demonstrate that there is a preferential favor by “cdvu” and ‘maranam * for
a specilic sel of nouns. In order to verily speciflieness or choices from cues, it is imevilable to dig on,

further, lexemes atlested by cdvie  and marapam . This strategy requires identification of

¢) lexemes altested by cdvee  alone
In

d) lexemes attested by maranam  alone
Jn

1.3.4, Lexemes attested by edvi
Im

Just 03 (three) lexemes, in our corpus, got attested exclusively for edvu These two lexemes do not
In

find atiestations against maranam  against any of _n_ posilions in our corpus at the time of writing

n

this article. They are given below:

1) kalyanam], “marriage], asin kalvanacedvi], “death of very aged person’
2) miilaiy, "brain’y, asin mitlaiccavuy, ‘brain death”
3) piy, “excretay, asin piccivuy, “death by excreta’

In other words, 1) *kalvanamaranam;, 2) *mitlaimaranamy, and *pimaranam;, are ungrammatical
lexemes because of unacceptability in the Modern Tamil,

1.3.5. Lexemeds) attested by maranam
Im

Just 01{one) lexeme, in our corpus, got attested exclusively for maranam  This lexeme does not find
In

attestation against cdva]n This is given below:

1) paniy, "duty” as in panimaranamy, "death-on-duty ™y,
In other words, *panifcledvi is ungrammatical lexeme because of unaceeptlability in Tamil.
1.4, Significance
These examples of cues and acceptability and unacceptability show a very significant fact. Tamil
society through its language - without making Curther distinction among 1) necrosis. cell death due to
lack of food or some other toxic imjurv, 2) autophagy, cell death due to defectiveness, and 3)
apoptosis, cell-death due to self-volition - wraps up under the single banner of cavu for natural
deaths of cell.

There are evidences for this claim. Take for instance, milaiccaviy, which comes under
necrosiy part of medical death of a cell. Here, agents of unseen, untouched, un-heared and untasted and

un-smelt do or cause some function that may cause or lead to a transitive state or an action - death or
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céavi, that are intransiive fo a speaker or a hearer from non-participant point of view of an agent or
doer or @ maker or a causer,

Another example comes in very handy, too: plecavuy, which may come under either
autophagy or apopiosis. In this example, too, agents of unseen, untouched, un-heared, untasted and
un-smelt cause transitive action which 1s beyond human senses. Here too. (an) invisible agent(s)
cause(s) death.

It is due to this biological reason. the native word "cdvuy, ', which falls under intransitivity
zets less attention, usage, and predomimantly finds with words of diseases. The borrowed word falling
under pure intransitivity gets more usage and attention. The same data, viewed from another angle,
may show that Tamils distinguish two deaths - visible to five senses of a speaker or hearer
(maranamy,) and invisible to five senses of a speaker or hearer ( cdvuy,).

Based on the above said discussions, 15 it worth to distinguish within intransitivity a) in-
transitivity and b) intransitivity”? Note, In-transitivitv3 1s a subset within intransitivity. This means
there are actions caused by Agenits - that are unrelatable 1o senses - “lo hear’, "lo see’. “lo louch’, ‘lo
taste’ and “to smell” - of the speaker or hearer. Aren’t the status of dynamism and staticness of unseen
agents worth to be kept under transitivity? But in the present traditional Tamil Grammatical studies

thev are treated and grouped under the term “intransitivity’. This is the reason vou find

* novecdvu ‘disease-death’
* pattiniccavu “starvation-death”
svellaivanuccivu "white-blood cell-death’
*kirumikalcavu ‘perms-death’
svintuanukkalcivu “sperm-death’
* piniccivu "disease-death’

But.
* pirapikaran maranam ‘prabakaran -death’
* anitd maranam “anitha-death’
* jevalalild maranam “javalalitha -death’
* panimaranam “duty-death”

2.0 Conclusion

Az in the above passages, it 18 demonsirated with corpus examples that there lies subtle difference
between these two lexemes. They are not svnonyvms. The word cdve is predominantly wsed lor deaths
due to biological factors and denote any one of the subcomponents of the process of Death, whereas
non-biological factors cause “maranam’. This analysis, based on corpus of Tamil language proves two

points: 1) they are net real synonvms. 2) There are neo real synonyms.

For want of better terminelogy . intransitives are divided on two sub groups. One with marker (-) and another
without marker. Both are infransitives.
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Development of Tamil Spelling and Sandhi Checkers ina Crowd-Sourcing Environment

Yasu Renpranathan
LUniversity of Pennsylvania vasuria.sas.upenn adn

1. Introduclion

This paper discusses in detail the development of a Tamil Spelling and Sandhi checker apphcation
anling in a Crowd-Sourcing covironmeonl. This rezowrce 28 made available al:

hitp:Swew theltamillanpruagre comdspelleheck 18 fwmished with a comprehensive scl of Tannl
words in their lexical form along with o merpholozical tazeer that is developed following the concepts
and prineiples ol the theory ol Lexical Phonology. Anv bilingual text with Tamil when provided in
Unicade charactlers, this applhicanon s capable of checkmy bolh sandhi and spelling of the words, All
al the nfllecled words are scpmenicd using a worphological (agger 1o get their rool form and

comrospondingly mapped agmnst the lexical words thal are stored m the cleclrome dictionary o make

sure that they conform fo the mles of Tamil momhology, The miles in the momphological tageer arg
derived in such a way thal they lollow e rules of the wee level morphelogy ag delined in the theory
ol Lexical phonology When gy inflected word 18 nol rccogniecd by the lageer, bl arge
morphologically acceplable. they arc stored in o custom dalabaze ol inllected words Lor lulure uso.
This custom databasa that is updatable by the process of crowd-sourcing methods is constantly boing
manitored to insure that the words stored thersin are valid Tamil words in all respects. Thus, the
power o this Spell chocker Ties o the number of valid entries as stomed i this custom dalabase as well
8¢ the rules as jncluded 1o the {ageer. Thus [ae. thig dalabase contains aboul twenly [ve tlougand
wilds and 1his number 15 growing constantly based on the nunber of users whe conlribule wo 1. This
paper whilz attempting to illustrate in detail the linguistic nuances and other practical issues that one
would face while building spellimg checkers or Tamil in general. 1 also mes Lo lavoul a methed of
crowd-gourcing as (o how wonmc af the obstacles while making spelling checkers can be rezolved. The
Sandhi checker appheation, on the other hand. lakes mlo consideralion only the oxlomal Sandhi rules
as definzd in the Tamil traditional grammars and attempts to make sure that the words belonging to
particular calegerics indleel Lor external sandhi appropriaicly .

2. Building Morphological Taggers for Tamil

Although ivis thearctically pessible w parae all of e iolleeled words of Tamil programmatically, onc
wonld encounter inta instances where the words are too difficult to parse due to their novel and non-
standard form. When rules are written to parse words fTom right left, two tvpes of such rules need w
be kept in mind. One e wdenlilfy sullfixes in a number ol subscquent sieps withoat having o apply
anv morphological males and the ather to perform all the momhelogical sandhi miles in every step of
the parsing procesg 1o amive al the rool lormy of the word.  Thus, with words like afippataivila,
atippedalvdknn ajippataiviga ole., one can allempl o rocognize sullixes such oz Ghe. dbam. G
followed by the glids to pet to the dictionary word afpmaial This can be iTlnstrated based on the 1evel

ordered morphology s below:

PIW-LT 200w L3-S Gnad @l
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L1 indicates the word creation component, L2 15 meant for all the case suffixes and subsequently L3,
on the other hand, 1s meant for the adverbial and adjectival markers. In order to parse words in this
fashion, one would need to know ahead of time all of the morphologically acceptable combinations of
the word apippajai in all of these three levels, Inflections of words, in this sense, 15 infinite in nature
and it would be unmanageable for one to come up with a list of all possible inflectional possibilities in
any finite manner, nor can ong categorically state that all of the L2 and L3 suffixes can be filled-in
with all of the words. This means that the mflectional possibilities of words in Tamil is almost random
in nature and theorizing the possibilities would be a futile task. In order to resolve this issue of infinite
possibilities of inflecled words, the present method is allempling lo make use of the crowd-sourcing
option. which allows us to store words in their inflected forms in the database. Consider that we
include the above rules lo parse words with finite set of sullixes conforming o the level ordered
morphology as described in the theory of lexical phonology, accounting for the fmie set of
combinations is quite possible with anv efficient morphological tagger. (Cf. Refer to Renganathan
2001 and Renganathan 2016 for a detailed description of how one can build a Tamil tagger following
the principles of the theorv of Lexical Phonology), However, the other tvpe of words that can not be
accounted lor by such rules can be siored in a custom database and verilied manually for their
correctness.  Following words that are not accountable by the above rules arc stored in the custom
database as below,

atippataitiuraikalai
atippataiva
atippataivikak
atippataivilana
atippataivilapatu
atippataiyiléyvé
atippataiviliruntg
atippataikkaana

As one can note these words indicate the occurrences of case suffixes at L2 level along with the ones
at L3 level:

{IW-L1 }{v)L2-il/ai}(v)L3-akum aGna’dka anatu/eve)

In the tagger part of this teol, the words like afippataivaka, atippataivalum afippaiaiyanacan be
accounied [or using the already available rules without the L2 sullixes. But the rest of the words as
presented here with L2 suffixes can be accounted for by adding them to the rule-base. What is
important o note in this context is that these words need to be verified manually by a human to make
sure that they are valid occurrences before adding them to the rule base, either by exploiting any
maching learning algorithm or simplyv by adding the rest of the forms as part of the rule-base. If the
lagger needs Lo be made robust to reduce the burden ol the custom database, one needs to Lrain the
tagger in such a way that additional rules for the mflections of the words like afippaiai can be
derivable from the above set of words. What is significant to note in this context is that number of
possible combinations of every word in Tamil 1s thus infinite and can not be accounted for by any
plausible morphological tagger unless one can produce possible combinations through a custom
database as defined here.

The other complex context to parse words in Tamil 15 to apply morphological rules in every step of
parsing until one gets to the root word. For example. consider the following set of words:
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mulalila mulalibdlakalukku
mutaligalarkal mutalirinil
mutaligaic mutalirail

In ordet [or ons o gel 1o the tool word witadifn [rom the abave sel ol words, patsing all ol the sullixes
in a pardicular order should Gollow the msertion of the cnunaalive vowel 2, which 1z removed when
addmp suffizes 1o w ending words, Similarly, words like maraitgi, marandl, maratiullaka etc., with
—um voding words, the sandhi rule W remove the inercroent —ide o —am neads o be unplemented.
What ong might envizion under this ciremmetance is that it might be possible to make mles to parse
weiotds thal are finile in nature, but in the real werld there eadsts infinile number of combinations out of
a [mile sol ol words and sulMxes. o complicaw the process Turther, there ave words with prelixes
such as  of, -af, -iv, -ov cte., as I abb@ranatinbidce, odoliupoticlls, andlaind!, ovdlalia,
avvatippataitturaikalal cwe., which make the nwnber of posaibilitics o inflecled words cven higher in
number due to their two way agplutmative characteristics. If our amm is to identify the root word out
of anv inflectad word, what we see in this context is that there is a bvo-way parsing method that one
needs o implement and caelt of these palhs leads o wmaginable and wnaccountable nuntber ol
possibilitics of mlleeled words

3. Infinite mumber of inOeetigns with finite nomber of words

What poses as a problem to correctly identify Tamil words as whather they are zorract forms or
nol 1s ool the ol nwmber of moerphological cules in the lungoage, boy ticie whnile oumber of
pogsibilitics of word fogmation tzelwigques. Pessible occurrences of words in their lexical lorme i the
language may be finite i the sense that building a relalively big dicticnacy can ascounl Lor the aleeads
available words as well as the newly created words., but accounting for all of the possible
combmations of suixes with cach of these words would be mpossible lo account for. Accountng
[or words in English, ITindi and other word lovel languages can be simple provided a vobust dictionary
as well az a scl of comprohensive rule base 15 buill. Bul. whal happens m the agglulinabive languasres,
like Tamil, is that the agglotinative and iterative propany makes the combinations of word forms
indindte i pature and they are almiost unaccounlable by any delinile sel of compuling rulos.

4. Crowd-sonrcing method

The application that is under discussion iz accessible at
htp: Sarwss thetan lanenase com/fanellcheck

as well as with an abilitv to read any website using the following URL in a GET method:
hitp:fveww Thelamu laneuace comJdspellehecldur] spellcheck. phpturl=hup: &

In the [ormer method one would need 10 copyipasie Tamil 1ext or any bilingual text with Tamil and
perlomm Lthe spelleheck. o the laller method, on the other hand, one can speeily any websile nsing 1tk
LIRT. and spellcheck the content in the (rET string.  In bhoth methods, this ool identifies only Tamil
words and aucmpl Lo recogniae them by makimg wse ol the morpholopical parser. cleslronie diclionasy
and the cuslom dalgbase. When atompiing o parse words, this appheaton irigs w 2ol 1o the Tool
word and match it with that of the lexical words as stored in the elsctronic dictionary . 1f this step fails,
it tries 1w sec i the inflected word s alecady available in the custom database. These twao swops ane,
thus, wsed Lo wdenuly all of the morphologically aceeplable words in Tamal. At the end of the process.
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all the misspelled words along with the wnrecogmized words are presented to the vaer to lot them store
the acceplable words bul unrceognizoed by this application inlo the cusiom database. Al s 2iep, the
wsers arg required to o through the words mannally and identify only the coreet words to store them
in the database This step is unavaidable for the reason that anly this sorm of mathads can be nsed 1o
deal with the inlmile nature of possible combinalions of Tamil words. All of the words as slored 1in
Lths custom databasc are counter checked perodically Tor their vahdily in lemms of confommg e the
morphological as well asz sbelistic mules. Allhough ihis slop is more ledious and lUme conswning
compared w the other sieps of spell checking and storing, 11 becomes the most imporlant step Tor the
reason that the custom databasze is crucial o account for all of the infinite number of word formation
lechoigues. Storing any mearrcel words i this custem database would lead o deleetve nare of this
apphication, Asg of now, this custom database is thoroughly monared to make sure that it does not
contain any of the [ollowing tvpe ol words: al Spoken Tamil fonms. b) English words written in Tamil
seripl and o) misspelled Tamil words, What 1 cotals 1 tha this ool can be used w denlily vol only
all of the misspelled words but alse the spolen Tamil farms along with the English words written in
Tamil seripl.
4.1, Three types of custom database tables

Although this tool allows users at large to store words in the dutabase, three tvpes of
restrictions are implemenied 1o avold any unwanted circumstances, When the adming and
other kneran responsible users are using this tool. the words they store are kept 1n a databasze
separate from the others, which are constantly updated by users at large.  The difference
between these two types of databases 13 that the latter requires additional scrutinization by the
admins where as the former not. In a way. the former tvpe of database may be called as the
monilored and secute dalabase while the laler an ummonilored one bul scrutinized with
additional elTorls. Besides, a third type ol dalabase iz also made use ol 1o slore words [rom
awomatic harvesting by what 1s called the process of web crawler. In this method all of the
unrccognized and unacconntahle words are allowed to he updated in this datahase constantly
without any human involvement as it zrows. The advantage of this method 15 to build the
database with innumerable number of words awlomatically withow any human intervention,
hut the disadvantage of this method, however, 1s that words in this costom database requires
excessive amount of time to serutinize them manually. Thus, words from these three database
tables namely inflected words closed, wflected words_open and  harvested words
collectively contribute to the strength of this spelling checker in one way or the other. This
application, as ol now, can check ten words per second.  However, when more rules are
mcorponited 1nto the rule base and the tagrer 15 capable of recogmzing more number of
waords, the cfficiency of this application can be improved further. A cumulative list of the
words lrom all ol thege three dalabase iables can be viewed ai
hitp:fwwe ahelamillanguaee convspellehcck/vicw cuslomdatabase php.

5. Suandhi checlker

This application is alse enabled with checking the Tamil sandhi forms as conforming ta
lradibonal Tamal prammars. As of now., the reqguirements such as dative Tom with the sulfix —kkew.
accusative fonn with the sulTix —ai. infinitive form with the sullixes —kka. -ka, -a. adverbial marker -
fha. adverbial participle markers —llu, W, tro, L ow cle., are adequalcly taken cars ol o make surc Lhe
stop sound o e [llowing word s duplicated. Talike the spalliog checker, tas part of the rouline 1s
made o check words in a cequence, It also checks to make sure that the adjectival parhiciples and
ather case [orms do not duplicate the [ollowing stop sounds. o erder 1o dently these prammatical
calcgoricg within the load, thizs application utilizos the morphological lagecr 1o parse sulliso: and
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finglly matching the words in the dictionary for conformity, To ¢ite ong cxample, in arder for this tool
lo identilv the words like maraffod as an accusative form. il wges the lagoor o separae the sullis —ai,
perform the —am ending sandhi rule and finally checks to make swre that the word miaram s in the
dictionary. When the word is not in the dictionary ar if the sandhi mle fails, this tool tails o identify
the accusative fomn and subscquently Tals w make the sandhi chock. Thos, the words belongmye o one
al the above calegores necd w conlform 1w the spelling checker i order Tor the Sindh checker 1o
wotk properly.

6. Technical details of chis application

This application is written 1o the progracuning language PTTP with JQuery and Javaseript [ront-
ond interfaces. An wstance of a MySOU dalabase 15 used o slore and feteh recovds [rom lables. A
number of open-source PHE libraries are nsed 1o recognize Tamil nnicods characters as well as parse
them bascd on their binary propertics. These library modules are wsed cadensively 1o parse Tamil

words m a numkor of dilferent ways of strmg mampulauon lechuiques.

7. Machine learning algnrithms

A comprehensive machioe learning algorithm 8 applicd on the woreeognized words as liswed in
the cuslom dalabase, so the rule base walhim the lagger can be strengthened Tarther. A dala driven
spellchecker is one of the oprions that can be explored to accomplish the tasks invelving all of the
novel constructioms i Tanl words.  “In the solthirulhs progect we made advances o have a
framework for a data-diiven spellchocker, with algonithms to recogmize conjoined letters and fow
slemmer funclions (of many posaibililics allowed w Tanil language).™ (Sved of al. this volume).
Also sce Ammamalm (2017) for a vumber of olher approaches such as neural nel conliguraton, dala

drven approach cle., W recogniae a massive scL ol anrecognizable Tamil words by compuler

8, Conclusgion

Any successful Spelling Checker application would heavily rely on how one can aceount for all of
the infinie nwnbar af infectional forms of words in Tamil. TTolike the word lovel languages, like
English, Hindi ete, Tamil iz heavily agglutingtive m nature and it makes peossibilities of the
combination of sullxes and prelxes in words cxponenbial in natwee. To order o manage s
cxponcnbal nature of Tamil word [omms, a crowd-sourcing method 18 mplemenled and demonstraced
i this paper. The more the use of s crowd-sourcing applicaiion by users and subsequently building
the cugslom dalabase with more number of plausible words, lees cumberzome il would be 1o recognize
the grrors in Tamil toxts of any volume, It is impartant to note 0 this context that a similar offort of
crowd-gourcing was succosafully implemented w deal with the jollected words (rom Sangam Tamil
lext Tor the purposces of glossimg applhicaton thal allempls 1w gloss words [rom the poems usng the

intfarmarion as providad in the Lexicon. (Cf. hitp/fwww thetamillansuae s com/sangam ‘e lossing php).
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ABSTRACT: Data compressions for different world languages especially for Indian
languages are in high need and demand. Tamil is one of the scheduled languages in India
Usage of Tamil language for communication and storage was increased due to the digitization
of government documents, orders and internet. Tamil Unicode characters occupy more space
when compared with ASCII characters set in its storage. So before storing the documents it
has to be compressed to save the memory as well as for easy data transmission. The
decompression process involves the reverse of compression technique that 1s replacing ASCII
characters with Unicode characters. In this paper the compression ratio was enhanced with the
help of improved static dictionary table. A new static table was added based on the count of
Tamuil alphabet occurrence. in the Tamil documents. The average compression percentage 1s
improved.

Keywords-Text compression, decompression, static table, Unicode and ASCIL

L INTRODUCTION

Tamil is one of the longest-surviving classical languages in the world. Tamil is
a Dravidian language predominantly spoken by the Tamil people of India and all over the
world. It is an official language of two countries, Srilanka and Singapore. It has official status
in the Indian state of Tamil Nadu and the Indian Union Territory of Puducherry. It is used as
one of the languages of education in Malaysia, along with English, Malay and Mandarin [3,
4]. Tamil 15 spoken by significant minorities in the four other South Indian states
of Kerala, Karnataka, Andhra  Pradesh and Telangana and the Union Territory of
the Andaman and Nicobar Islands. It is one of the 22 scheduled languages of India.

The Unicode based Tamil content is increasing in many Tamil blogs, Websites and
mobile applications. The availability of standard Unicode script and the service of Google
online language translation in the internet trigger the use of Tamil language The usage of
Tamil web portals, government orders and documents indicates that the Tamil content is
steadily increasing. The searchable archives of Tamil publications including eBooks and
journals are also increased. This paves a way to Tamil text compression for the optimum

use of resources. Every language normally has certain hidden statistically significant features
and certain redundancy. Exploiting all these features help us to frame an efficient text
compression tool.

The general motivation behind every compression 15 to mimmize the usage of
resources such as data, space or transmission capacity. Lossless text compression 15 a class
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of data compression algorithms that allows the original data to be perfectly reconstructed
from the compressed data [1 and 2] Lossless compression 1s used in cases where 1t is
important that the original and the decompressed data be 1dentical, or where deviations from
the original data would be unfavorable [3]. Typical examples are executable programs, text
documents, and source code. Most lossless compression programs do two things in sequence.
In the first step, it generates a statistical model for the input data and in the second step, it
uses this model to map input data to bit sequences in such a way that "probable" (e.g.
frequently encountered) data will produce shorter output than "improbable" data.

II. RELEATED WORKS

In paper [5] the authors Ramachandran, Raj, and Ashik Ali describes the
importance of Tamil as a language becomes a Computational Intelligence for Societal
Development language in Developing Countries.

The author Sajilal Divakaran, Biji C.L in paper [6] explains the Malayalam text
compression by variable length encoding. The Unicode character is represented by less
number of bits.

In the papers [7, 4, 15] the authors presented the importance of Unicode encoding
technique which was followed for Tamil documentation and software.

The authors of papers [8, 16, 25] represented about lossless data compression for
Czech, Arabic and Gujarati language. The grammatical rule and properties for natural
languages are different from English language, so compression should be specially designed.

Siva lyothi Chandra et al in paper [9] explained about the creation of font by mapping
ASCIl character with Unicode characters. For Indian languages the combination of characters
can be replaced by ASCII characters.

Paper [10, 17] represents the character set of Tamil language. The Unicode
characters are universally accepted encoding technique for representing text as well as
transmission.

I EXISTING COMPRESSION TECHNIQUES
A. Lossless Text Compression for Unicode Tamil Documents

Data Compression is the process of converting an input data stream to another data
stream that has a smaller size [24, 27]. Lossless text compression enables the restoration of a
file to its original state without the loss of a single bit of data, when the file 1s uncompressed
[26, 28]. The Unicode is the most acceptable industrial standards for storing, transmitting and
documentation [4, 11]. It was developed in conjunction with the Universal Coded Character
Set (UCS) standard and published as the Unicode Standard. The latest version of Unicode
contains a repertoire of more than 128,000 characters covering 135 modern and historic
seripts, as well as multiple symbol sets. Unicode 1s designed to represent almost all characters
in every language in the world [9]. All the characters of Tamil language are now encoded as
per the universal principle of Unicode. The Tamil characters are range from U+0BEO to
U+0BFF in Unicode character set [12]. It is large enough to encompass all characters that are
likely to be used in general text interchange, including those in major international, national
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and industrial character sets. But Tamil Unicode characters occupy more space than ASCII
characters in storage [19, 23].

B. Dictionary Based Compression

The popular compression technique is dictionary based compression [13]. The
dictionary contains a list of strings of possible symbols stored in a table like structure. It uses
the index of entries to represent larger and repeated dictionary word or character by a smaller
one [14]. The dictionary compression can be a static or dynamic scheme type, In this paper,
the compression technique 1s based on a static dictionary which 1s easy and a permanent one.
This static dictionary contains the subset of all the common pattern of Unicode Tamil
characters indexed by ASCII characters. The size of Unmicode character ranges from 1 byte to
4 bytes depending upon the document storage encoding style [12].

C. Static Dictionary

Dictionary techniques are most popularly used in text based data compression. There
are two types of dictionary, one is static and the other one is dynamic dictionary. The static
dictionary contains sequence of strings that can be replaced by some symbols [14]. These
strings and symbols are fixed and constant before the compression process itself. Dynamic
dictionary are formed during compression process. It first builds the dictionary based on the
input file and does the compression later. In this paper Unicode Tamil compression technique
the static dictionaries are used. This static dictionary contains series of Unicode Tamil
characters and the corresponding ASCII character to be replaced in the compressed files [14].

In Tamil language there are 247 basic alphabets [29] but only 128 ASCII characters
are there. So it 1s not possible to assign 128 ASCII characters to 247 basic Tamil alphabets.
Also all the 128 characters of ASCII are not able to assign to Tamil characters because,
among 128 characters 33 are non printable characters and some 11 special characters like
comma, semicolon, space, double quotes, exclamation mark and ampersand are also used in
Tamil documents. The remaining 76 ASCII characters are used for assignment of Tamil
Unicode characters. The compression process already contains two static table with the
collection of Unicode and ASCII characters. The compression rate can be improved by adding
some more Unicode Tamil characters to the dictionary. These characters are added based on
the frequent occurrence of Tamil characters in the Tamil documents,

IV. METHODOLOGY
A. Abourt Kamba Ramavana

Kamba Ramayanam 1s a Tamil epic that was written by the Tamul poet Kambar during
the 12th century. Based on Valmiki's Ramayana (which 1s in Sansknit), the story describes the
life of King Rama of Ayodhya [30, 31 and 32]. This historic work is considered by both
Tamuil scholars and the general public as one of the greatest literary works in Tamil Literature.
Kambar wrote this epic with the patronage of Thiruvennai Nallur Sadavappa Vallal.

The poem 15 divided into six chapters, called *“Kandam’ in Tamil. The Kandams are
further divided into 123 sections called Padalam in Tamil. These 123 sections contain
approximately 12,000 verses of the epic. The six Kandams are Bala Kandam - the chapter of
childhood, Ayodhya Kandam — the chapter of Ayodhya, Aranya Kandam — the chapter of
forest, Kishkindha Kandam — the chapter of Kishkindha, Sundara Kandam - the chapter of
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beautiful and Yuddha kandam -the chapter of war. The poem contains ‘Pairam’ a
prolegomenon of Ramayanam in the beginning. In this paper the occurrence of Tamul
alphabets are counted from the poem of Kamba Ramayana. All the basic 247 Tamuil alphabets
are counted from the Pairam and the six kandams. The Tamil vowels and consonants are
counted. Based on the most frequent occurrences of characters the static dictionary used in
Tamil Unicode text compressions are appended with some characters.

In this paper only the basic 247 Tamil alphabets are counted for experimental analysis.
The main aim of this experiment is to find out the most frequently occurred Tamil alphabets
in the Kamba Ramayana. Almost all the padalams are taken from the Kandams and pairam of
Kamba Ramavana. In the experimental data, it is found that there are totally 6,82,795 Tamil
alphabets excluding space, comma and other special characters. In which the count of
Uyireluthu, Meyyeluthu, Uyvir meyyeluthu and ayutha eluthu are calculated from the text file
Pairam, Bala kandam,  Aranya kandam, Ayodhya kandam, Kitkindha kandam,
Sundara_kandam and Yutha kandam. The details are given in table 1 below.

Table 1: Count of vowels and consonants in Kamba Ramayana

; . Uyire Me Uyirmey hyutha

[iame ol the Eie elimu Elu::tu fluthu | eluthu Ot

Pairam R6 b 19 156 ) 122834
Bala kandam 13732 h8414 84334 b 14413

Aranya kandam || 1408 30128 50840 |17 102393
Ayodhya kandam 11836 31238 55493 [ 108574
Kitkindha kandam P518 £600 4136 | b3255
Sundara kandam 13969 B7064 76002 |15 128040
Wutha kandam 19548 52584 g1z i7 183961
Total 73007 196247 h14063 b3 b83470

The count of Tamil alphabets is given in table 1 was categorized as vowels and
consonants. To enhance the static dictionary, the table should be further elaborated. This 1s
due to the dictionary is paired with Unicode Tamul characters with ASCII characters. The
occurrence of each and every alphabet counted. During the compression process the Unicode
characters are replaced by ASCII characters to save the memory occupation by the Tamul
Unicode character. All the Unicode Tamil characters and the corresponding ASCII characters
are stored in two static dictionaries. The replacement process that 1s the compression process
15 taken place in two passes. The single Tamil Unicode representation 1s replaced by a single
ASCIT character, where as double character representation was replaced by two ASCII
characters. In this paper, based on the frequent occurrence of Tamil alphabets i Kamba
Ramayana, the top most double representation of Tamil Unicode characters are identified. It
was replaced by a single ASCII character instead of two characters. This will improve the
average compression percentage from 49 48% to 57.09%. Table 2 shows the collection of
double representation of Unicode Tamil alphabets. Only one Unicode character is needed for
a Single representation of Tamil alphabet and two Unicode characters are needed for the
double representation of Tamil alphabets.

The occurrence of Unicode Tamil characters with double representation are 6,83 470.
Out of 6,83 470 Tamil alphabets from the Kamba Ramavana poem, there are totally 4,68, 711
double representations Unicode Tamil characters, These 4,68,711 Tamil alphabets need 4
bvtes each for its representation in memory. The memory required to store these 4.68.711
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Tamil characters are 18,74,844 bytes that 1s approximately equal to 2MB. Since the number
of ASCII to be assigned 1s 76 out of 128. It 15 not possible to assign for the entire 247 basic

Tamil alphabet.

Table 2: Collection of double representation of Unicode Tamil alphabets

Unicode
Characte ,
. Unicode Character No. of bytes
Tamil Alphabets r L :
Combination required
Represen
tation

99,3 FE_DaTsTSTED 6P G Single ) DY, (B Fe_sT 5
gpet STZERgpEpsT
o Single o 2
dh Bl F EH L ol & H U Singla FoRIF EH L 0T & B L LD 2
LD W T sV s P & 1 eaT W T 60 sU Lp 6T [0 &5
& to air Double | &+ to awr+® 4
& to arm Double | &+om to ar+om 4
£ t0 exfl Double s+ Ato sw+ 9 4
# to ef Double | s+ T to art & 4
& 1o g Double | &+ o to er+ o= 4
Fn {0 spr Double | &+2® to er+o® 4
@& to Glar Double £+6C t0 art+@o 4
Gx to Gar Double &+C0 to er+E0 4
s 10 smar Double &H+snC to er+en© 4
G&r to Glarm Double | s+Gor to er+@or 4
Bxr to Garr Double F+3or to er+Gor 4
Glmer to Qawsr Double &H+GCar to ar+G Car 4

The compression technique contains

the static dictionary which has two tables of

Unicode Tamil character and their corresponding ASCII character 1s assigned. In these two
tables 42 ASCII characters are already assigned. All 42 ASCII characters are assigned for
single representation of Unicode Tamil characters. The remaining ASCII characters that can
be assigned are 34 characters. Out of which 20 ASCII characters are selected for the
assignment of double Unicode Tamil representation. From the collection of 4,68,711 double
representations of Unicode Tamil characters, out of which 20 most frequently occurred Tamil
alphabets are selected and the ASCII character was assigned in a separate static dictionary
table. This will improve the compression percentage further. The top most frequently
occurred 20 Tamil alphabets are shown in the table 3 given below.

The double representation Unicode Tamil alphabets are listed in table 3 was shown in graph
of figure 1 in a decreasing order.
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Table 3: List of Tamil alphiubets with deuble Unicode representation amld the couni of

occurrence
Tamil No. of Tamil Mo. of Tamil Mo. of
Alphabe | Occurrenc | Alphabe | OQccurrenc | Alphabe | Occurrenc

t & t e t &
& 12016 ! 168178 s 20212
& 5995 i 12463 ol BY8T
% 9611 L 6121 b 6384
0 7735 T 30088 i 8902
TR 8476 T 16714 & 7784
4 13575 i 10344 &ir 37795
& 9168 T 9295

T means that the 20 mosy requently occurred Tamil alphabels with double TInicode
representation are arranged from the most repeatedly occurred to least repeatedly cceurred.

40000
35000

EDN VS

IEOTN -
ZEOD0

Mumbaer of acurrence

EIeTades 90 2@ E-sEG 0 =¥

Un eode Tam | Charaztzrs that nzed double reoresentation

Fig 1: Graph shows the top 20 occurrence of Tamil alphabets with douhle
representation,

All these 20 Tamil alphabets are assigned with unigque ASCIIcharacters in a scpararg
new static lable. This lable is added (o the dicltionary Lo improve the compression rate. Aller
the amendment of new table to the static dictionary the compression process was carried out.
The compression ratio and the average compression percentage was compared belore and
after the addition of static dictionary to different tamil documents. Lhe comparison of the
compression percentage 15 given in table 4.

V. EXPLRIMENTAL RESULTS AND DISCUSSIONS

In this paper the counl of maost olten displayed Tamil alphabets are caleulated From
that only the top most 20 alphabets with douhle Unmicode representation are selected. For
example 17 (17 ) and 77 (7 1 71) are Unicode double representation characters. Since
each double representation of Tamil alphabels occupy 4 byles of memory, 1t 18 replaced by a
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single ASCIL characler whicl takes only ene byle Tor slorage. Such [requently displayed 20
double represented Tamil alphabets with the corresponding ASCIL character are stored noa
new slatic lable to enhance the process of compresgion, Alter fhe improvisation of slabie
dictionary the compression process was carried out in the poem of Kamba Ramavyana and the
AVCrage COMPressIon percentagc 15 improved from 49.48% to 57.09%,.

Tahle 4: Comparison of compression Percentage before and after the enhancement of
static dictionary

File Compressed file befare | Percentage of
Original and after t}'!e additi.un compressed file b.efﬂre
Poem Name Size in of new static table in and after the addition of
bytes bytes new static table
Before | After Before After
Pairam 3098 1548 1302 50.03 57.97
Balakandam be4380 334191 | 255904 49.7 56.97
ArranyaKandam 497856 252033 | 214767 49.62 56.86
AyodhyakKandam 544088 275295 | 236352 49.4 56.56
KitkindhaKandam 112890 LEET72 | 48330 48.38 57.19
SundaraKandam B24112 3134973 | 267122 449 6Y 57.2
YuthaKandam 3598288 453401 | 385434 45,53 57.09
Average Percentage | 49.42 57.12

V1 CONCLUSION

Thas lossless Umeode Taml decument compression echmgue surely paves a way Lo
siore the Tamil documents ina minimum storage space and improves the iranamission speed
alse. The decompression process 15 perfarmed successlully by resioring the original dacument
without any loss of data. The compression size 15 reduced apparently to 7.64% afrer the
addition of new static table that containg the most repeatedly displayved double representation
of Tamil alphabeis. The compression ralio 1@ improved Irom 49.48% 1o 57.09% aller the
enhancement of static dictionary.

VIL FUTURE ENHANCEMENT

The compression and decompression process are worked elTectively. The addition of
new static table in the dictionary resulted 1n the enhancement of compression percentage. This
compression lechnigque can be improved Turther by the implementation of bit encoding
method. This may resull in reduction ol hils in every TInicade character. This compression
technique may be applicd to other abugida languages that have Unieode representations.
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Abstract

“nigazaayvi’ is an Fveni-Tintity Proliling application which provides collated informaiion
about an cvent or an entity from online Tamul Newswires. The information required for the
application 15 gxiracied from the unstructured texl using a synlactic-semantic work Bench
which 1s developed using deep hinguistic analysis and machine learning (ML) technigues.
The deep linzuistic analysis 15 done at the syntactic and semantic levels. The syntactic bench
meludes morphological analyser, POS lagger, chunker, and clause boundary Tdenulier and the
semantie bench includes named entity recognizer, anaphora resolution engines, co-reference
chain builder and Tvent Identilier engine. The oulpul from the analysis is inlegraled with the
stale of the arl search enzine echnology which has oll-line processing tasks namely .
scheduled crawling of News articles, indexing and ranking. “nigazaayvi™ 1s available as APK
and web-version, Thiz paper dizcusses 1n detarl the varouws modules thal constilule
“nigazaayvil” and their performance.

1. Introduction

Io this paper we describe about an event- entity profiler “wigazemi” a mobile application
which can extract named cntity, events and its arguments from unstructured Tamil News wire
documents and populate it to a template which can be mdexed and ranked by an IR svstem
Solr. An Ewent 15 a specific occurrence involving participants and it 15 something that
happens, An Lvenl can also be described as a change ol slate. An Lntily or named entity (NI
15 defined as a proper name that denotes the same thing in all possible worlds and which can
he synonymaonus with deseripiions

Event extraction requires semantic knowledge for extracting the correct event from an
ungiruciured lext An automaled evenl extraction sylem identifies and lahelg evenis and ils
arguments and s aftermath. The arguments of an event are the participants, the location of
the evend, the wempaoral Tactor of the cvenl and allermath s the cause and ellec of the event,
Ivent extraction 1s an information extraction (TT0) task which answers the questions “who did
wheat, where and when? . For example consider the event cyclone, the place where 1t
happened, the ume and date al which 1 happened and whai are the causahlics, damage and
destruction 11 cansed are 1the allermath of (the event Tnlormaion exiracuien (TT0) 13 an
important task for knowledee acquisition from natural language text and the wvarious
deliniiems of I are (i) a task lo oblain siructured mlormation from unsiruclured lext
(Piskorski & Yangarber, 2013) and (1) 1E as an automatic extraction of struetured infonmation
such as cntities, relationshups between entitics and attnibutes  describing  entities  from
unstructured souwrces [Chambers, 2001}, Avtomated event extraction wlentifies and labels
semantic information of the event such as partcipant, location and time (Liu et al., 2013).

A hybrid approach for event extraction was developed by (Capet et al., 2008, Cohen et al.,
2009 Capet et al (2008) used word level patterns for concept matching nsing dependency
chains. Medical events extraction using concept recognizer on biological domain was done by
Cehen et al ( 2009) and Hung et al. (2010} used semantic roles to label semantic events for
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the documents There are many evenl extracion applhicatons developed usmmg macline
lcarning technique and out of that using Conditional Random Fields for event recognition and
classilication wag done by Llorens el al (2010},

Two types of knowledee are required for event extraction and they are at two levels of
linguistics, namely the syntactic and semantic level. The various pre- processing tools that are
required for event extraction falls into the above twa levels. Thus two pre-processing work
benches are required, a synlactic bench that includes the Morphological analvser, POS wagper
and the clause boundary wentifier and a semantic bench that mcludes the named entity
identilicr, anaphora resolubon and co-reference resolulion,

The overall system function 15 as stated here. Online 5 most popular Tamil News papers arc
crawled periodically and preprocessed using svmactic and semantic work benches Cor
syntactie and semantic knowledee and the profiles are senerated using the event extractor.
The swstem stores the profiles of ovents and entities automatically and allows retrieving the
relevant profile for a given query vsing information retrieval (IR} technigues. The full profile
of the entity or event obtained from the online resources 1s displaved to the vser’'s mobile
fsmart phone or 1o the web inlerface. The Domains considered are Dhsasler, Sparls and
Politics.

“nigalazei’” s also avallable as a mobile application, which works on Android platform. For a
given query. the app searches for events, person and locations from the Solr database which s
auromatically populated by the event extractor. The user can click the cvent or person or
location lo make the search focused The Solr dalabase 11 updated with daily News articles
from 5 Mews paper. The Cause-Effect information relevant to the event present in the News
articles are presented on the outpur screen. The paper s stracrured as follows Tmmediate
seclion 15 aboul event extraction and the corpus used lor the development. The prepracessing
modules, the synlache and scmaniic bench are discussed in details and cach component with
its performance 15 given.  This [ollows he evalualion of the evenl trigrer and evenl
extraction. L'he paper ends with conclusion.

2. Event Extraction

Tivent exiraction 1s the lask ol exiraciing evenls I'rom an unsiruciured texi Tivenls are aclions
where there are parucipants and hence an event cannot be a monadic predicate. For example
the sentence “I am walking™ is nat an cvent whercas “John killed Mary™ 15 an cvent where kall
15 a4 dyadie predicate. LThere are three different types of approaches for event extmetion. Lhey
are, data driven approaches, knowledse based approaches and hybnd approach. Esent
struclures are complex and nested. For example, m case of an evenl hke “heavy rain”, there
will be sub- evenrs “flood”, because of “ran™ and which 1n tum cause another event “loss of
lile and property™, In ihis work we have identilicd the main gvent in news documenis, Fyvent
rigger 15 the main acton word of an evenl. Consider the example below,

I, apicl kirtkketul puncyai oru ran villhivaasaltinl mumpal ani
IPL{MNY cncket{N)y—abl Pune(M)y—ace one run difference(Nitabl Mumbai(N) team({N)
thoR Kkatiththathu.

Defeat{ V}—past+3sn
(In [PL cnicket, hMumbal team defeated Pune by one run)
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In Uns example “thoRkatilhihathu™ 15 the evenl ingeer that mdicales the presence ol the
cvent and span of the ovent is the full sentenee.

2.1 Our Approach

We have followed the data driven approach using machine learning techniques, CRFs. The
text 1s first pre-processed using syntactic and semantic pre-processing bench The whole task
of event extraction 15 divided into twao sub-tasks. First the event trigger 1s identified and then
the mam evenl with 115 arguments 13 extracled. Tn evenl argument extraction mcludes (two
phases, event start identification and event end dentification. The experiments performed for
event irigger identilication and event extrachon 1s described below,

Event trigger 15 the most important feature for event extraction. We have used CREs method
m developing a languape model Tor evenl trigger adenilication, The Teatwres used inglude
words, oS, chunk, verb tense, case marker, sentence position and word position. The other
finer features used are the verb tense and case marker information which are obtamed from
morph analysis. The language model thus developed 1s used for identifying the event tngrer.

Once the evenl ingger 15 1dentilied (he senlence conlaimmg the event lrigger 15 npul 1o event
wentification module where the event arguments are dentified. The event extraction task
includes idennification of event start and cvent end houndaries. The machine learning method
{'RFs i5 used tor cvent boundarics identification and the features include word, PoS. chunk,
clause, sentence and word position and event trigger. ‘The language models thus built 15 used
for cvent houndarics identification.

2.2 Data and Annotation Schema

The corpus required for machine learning is annotated manually. The most important part of
event anmolation 15 the identilication ol event span (or extent ol the event} In this work we
delineg the event span as the ong Tull sentence i which the event irgger 1s identilied, The dala
used [or annotalion of event includes news articles belonging o crime, sporis, polilics and
disaster domain. The corpus contains 3200 news articles from 53 Lamil News papers and 1t
comlagins 611D event iriggers, We have annolated the main ¢vent of cach news article, The
following example shows how annatation 15 carned out.

2. <event=Intluvavin  muka neelamana paalathal plrathamarc modi
Indial N)+zen very(QO) long(ADD bridee(™)—ace Prime Mimster{N) Modi(N)
mEuy <gyvenl_trigeer=thiRanihu vaitthaar</eventl_irigger></eveni>,
today(N) Openi V)+past+3sh.
(Prime Minister Modi opencd the India’s longest bridee today)

“thiRanthu vaitthaar™ 15 the event trigper of the main event.

Consider the example 3, where the main event contains two event triggers. 1n such cases both
the event triggers were annotated. An cvent may contain more than one cvent triggers.

3. <eventkunBathur - aruke kataiyvin - pootal
<eyenl_iripeer=wlaitthu<feven| (ripper>

Kundrathur( )y near(ady) shop(Ii-zen lockiN - break (Y ) +VEP

ts.2.5 latcham </event_triggev=thirutappatathu</event_trigger=</events.

ru 2 5(N) lakh{N) stolef Vitpasitpassive
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(Rs 2.5 lakh was stalen by breaking the lock of the store near Kundrathur)
2.3 Pre-processing using Syntactic and Semantic hench

The data that 15 input to the event extraction system 1s to be pre-processed. As suld earlier the
pre-processing are of two types. svntactic and semantic processing. Here we have used
eyniactic and semantic benches lor this work. The various modules in each ol the benches are
given 1 detail in the following sections.

2.3.1 Symiactic Bench
Syntactic processing bench analyses the text for vanious grammatical knowledee and impart
the knowledge 1w the text There are various levels of grammatical knowledae required lor
Linguase application and 1t ranges from the word level to the sentence level. The analvsis
includes morphological analysis, Part of Speech (POS) tagping, Phrase chinking and clause
boundary 1dentification.

Morphological Analyser: Morphological analysis of a word 12 the process of segimenting the
word 1oto component morphemes and assigning the correct moerpho-svotactic infonmation.
The Tamil morphological Analyscr 18 developed using paradigm hased approach and
implemented using Finite State Automata {FSA). The words are classified according to their
suffix formation and are marked as paradigms. The number of paradigms used in this svstem
arc Noun paradipms: 32; Verh Paradigms: 37, Adjective Paradiems- 4; Adverh Paradigms: |
A rool word dictionary with 1, 32,590 rool words 15 used. The morphological analyvaer s
tested with a corpus containing 12923 words. The system processed 12, 396 words out of
which it correctly tageed 12305 The Precision 1s 97 69% and Recall = 97 46%. MA returns
all possible parse lor a given word,

Par1t Of Speech Tagpger (POS tagger): Parl ol Speech tagger disambiguates the muliple
parse given by the morphological analyser, using the context in which a word oceurs. The
Parl of specch lagaer is developed using the machme Tearming Lechnigue Condihonal Random
fields (CRF—). The features used for machine learning 15 a set of hinguistic suffix features
alons with statistical suffices and uses a window of 3 words. We have used 4,
S0,000{mcludes Ponmiyvin Selvan corpus) words, which are tagged using BIS POS tugs. The
system performs with recall 100% and Average Precision of 93 16%.

Noun and Verk Phrase Chunker: Chunking 1s the task of grouping grammatically related
words into chunks such as noun phrase, verb phrasc. adjectival phrase cre. The svsicm s
developed using the machine learning technique, Conditional Random lields{CRT4++). The
features used are the PPOS tas, Word and window of 5 words. ‘LUraiming Corpus s 74,000
words, The recall is 100%, Average Precision of 92 000

Clause Boundary Identifier: Clause 1s the smallest srammatical unit that has a subject and
predicale and expresses a proposition. The [lellowing clauses are idemilied: Main clause
(M), Relative participle clavse (E1*C), Conditional clause (CONC), Infinitive clause (INFO,
Non-finile elause (NFC), Complementizer clause (COMC), The ¢lause 1deniilicr 13 a hybrid
system where machine lesrming and g Rule based syslems are combined. Rule based svstem
uses hand crafred linguistic rules which are used for post editing. For machine learning uses
Cenditional Random Fields (CRE 1), The features used for learning are linguistic features.
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Tolul Corpus has 4131 senences (74,000 words). Average Precision s 88.75%, Recall 15
OE%a,

2.3.2 Semantic Processing Bench

The scmantic processing hench contains modules which analwsis the corpus to give the
semantic interpretation of the text. The modules within this are the named entity recogonizer,
Anaphora reselution and co-reference chain.

Named Entity Recognition: Named entity recognition (INER) 1s the process of extraction and
classification ol Namecd entities {NEs) such as person names, place names, organi-alion
names, dale 1ime elc, from the texl. Named Tntites are proper names which are noun Phrases
and Rigid Designators. Unlike English, there 1s no concept of capital letters in "l'amil and
hence no capitalization information 15 available for named cntities in Tamil, We have
developed a NER system to recognize and catesorize the NEs in Tamil, using machine
lcarning algorithm CREs. The corpus of 741,000 words 1z annotated using a hierarchical tagset
consisting of 106 tags. To tramn the CRs engine a nich set of hngustically relevant features 1s
nsed and they mmclude languase independent and language dependent features. Language
Independent Fealures are the word, Parl of speech lag and Chunk and Dependent Tealures arg
the as most frequently occurning POS tag between which the NI appears. The evaluation gave
89.03 % precision 82 24%, Recall and F measure of 83 30 %

Anaphora Resolution Engine: Any entity that requires a referent in front 15 defined as an
anaphora and the referent is the antecedent. The process of determining the antecedent of
anaphior iz called as anaphora resolulion,
4. sithaa; kadaiklku cenRaal, aval; pazham vaangkinaal

{%ita went to the shop. And She hought fut.)
In thig Tixample, the promoun “aval™ ig the anaphor and “w1thaa”™ 15 the antecedeni

W lve reselved the most commonly cecurrine snashors i lexl such as the Pronomingl  anaphors, the
Muwa-Moom Anaphosa and the Delmie desenpion, Cor cach Lype of anaphoma owe have wsed chilTerenl CRIG
svslemns for resolutwsn amd the teatures waed a-e the syniehe lealnes swogeet ol e sentenece. Moun phrase, PO
Lagzs aaed the clavse mlonmalion. Al the sensniie Zovel we ove csed the named enliy inlommation, These Leateres
are waed for frainirg the CREs engine. The corpus nsed for raining s 23,503 words waich are annetated fo
anpphorg —antesed el paars s lesling corpus 15 10912 words, The precisien ad recall ave B2 1% and 21.51%
respoelively.

Co-reference Resolution Engine: If hoth the antecedent and anaphor are vsed as referring
expressiong and has the same referent in the real world, then they are lermed as co-relerential
{o-reference chain 15 formed by connecting entities referring to same entity. o wdentify the
corcference chain, the anaphoric cntitics discussed above are considercd. Ulsing these
anaphor-antecedent pairs, the co-reference chains are built by combimung the pairs having
commen NPs. This 1s a rule based system where linguistic and heuristic rules are used. The
gyvalem works with a precigion of 33 37% and a recall ol 47 19%

3, Fwaluation of Fvent extraction and cause elfect

The performance of the event extraction system uses the standard metrie, Precision, Recall
and F-score. The system 15 evaluated using 1040 news documents. The svstem (denufied the
gvent rigger and event span present in the artcles. The evems which have the Tull span s
conzidered for a corrcet extraction. The recall requires improvement. The ceror propagation
from all the olther modules have resulied in the reduction of recall, The resulls Tar event
wigger identification and event extraction is shown in Table 1.
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Table 1: Resulis lor Evend Trigper and Eveni Span exiraction

Precision Recall F-scure
Event triruer Identification S 2%y T6.24% a5.22%
Lvent Extraction 92.54% T2% 82.27%

4. Conclusion:

We have developed an evenl extraction sysiem which uses mpul dala which 15 preprocessed
using syntactic and semantic bench. The system uses the machine learning approach CRFs
and gives an encouraging result. The system is available @ http: /78 46 86.133/TV A apk and
hilp.//78.46,86, 133, 8080/ 1vademo/
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In the digital age, across the globe technology has converged as mobile phones and
availahle in the palm of the people. The digital mebile phones have becomeeasier to get
connected with receiversto disseminate the information ncluding spiritual information across
the globe. The mobile phone applications{m-apps/ are specially desirned and user fnendly at
their finoertips and attracted more by the vanous interscctions particularly vouth. Today. the
religious contents from ancient period to modern tunes are available m vanous religious m-
apps and made as [Ngifg] Religionln Indiaevery religion and its organizatons have
developed their own m-apps m Enzlish Tamil and other Indian languages, to promote the
faith religion and propagate their religious wvalues among the respective religions
‘Christianity’the  third  larzest religion (2.3%at national level and second 6.12%
(Censnsindia gov.in, 2018) have developed many smartphone apps to propagate the Christian
rehigion and paved platlorm o conmeel wilh people. Also Goozle play store in 1ls websile
explained about mobile app on Tamil bible s been desiened for millions of Tamil Christians
who are living acrogs the world, Through which they share thar own views and experiences
on their own religion. The objective of the study 1s to analyse the vses and gratification of m-
apps with special relerence lo Tamil Chrizhians, The siudy adminisicred quaniialive survey
with 950 well-stmctured questionnaire and ouota sampling method wsed in selected nine
distriets of Tamil Nadu, where Chnistians lives m high, medium and low density.

The collected data were analvsed with SPSS software and result were intercshing
that the reliwmous M-apps have multiple responsibilites of gratifving the users morally,
socially, colturally, psvchologically and making them (o feel prestugious in digitizing their
religion with varieties of Tamil Chrstian se-apps. Tamil Christian indigenous m-Apps are
more elTective in their religions activites The Tamil apps developing techmology hag made

Tamil Christians to use these apps for theirreligious gratifications.
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Reneliis,

Introduction:

Teday's technology converged mto the palm of the users. The younger media
veneration has sot the global information at their fingertips mcluding spirituality by making
them use ancient religious texds and mythology walh the help of mobile spindual apps. The
arrival of the Androwd operating system of m-appy and s growth has brought tremendous
cllects on the people of India. The Google play store with s illions of apps and its
categories has tumed out to be an open source for all the areas of human life. One among the
categonies 15 religious Apps. Most of the religious orgamzations 1 India have developed m-
Apps with their own lanpuages, to promote faith and religions values among the respective
religiens. Chisnanity occupies the third largest place at national level and second place at
Tamil Nadu siate level, constiiuting with 2.3% and 6. 12% regpectlively,

Majonity of the Christians in Tamilnadu use Smartphone and #e-apps to read and listen
to Aibfe contents during church activitics, tavelling and working.  These Christians
irrespective of various denominations have always got connected with their church's m-apps
and et alerts of 870 and gospel readings for the day. The different Christan denominations
have created thouwsands of Christian Smarlphone apps and social media religious groups Lo
gpread their religious messages The smariphone wag made 1o use as a platform in connecling
people and share thewr views and experiences on therr own religion, There are quile many
studics have heen done on Christianity and Smartphone Apps in western countries; howeser,
not many significant research studies have been done 1n India. Therefore, 1t 15 a need arnse to
cxplore rescarch Awarcencss, Adoption and Usase of Religious mobile apps by Christians in

Tamil Xadu.

Background of the study:

In 2005 Google Tnc hascrealed new Android platform which gave a new dimension Lo
the use of mobile apps. In 2008, a scparate open source Android mohbile operating system
called Crapyrs was successlully launched which wrned ofT the most popular Apple's 105 and
pushed mie the helm of mobiles markel, Andrond OF didn't ercate any ruckus in the mohilg
world intally but it grew steadily and gradoally. Google nitiated a separale play siore 1o
provide me-apps to users also it was thrown open the platform to developers to ercate mobile

apps in all the areas ol human life which brought a wemendous impact on e users in later
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stages (Prashanth, 2018). The modemn mobile apps echuology seems w0 have acceleraled.
rather than dampened, Indian spending on religian, In 2012, abouwl 23 perceni ol maobile apps
download were related to religious or devotional content {Ajay Mehta, 2018).

Indian soliware developers and I'T companies are sel (o reap rich dividends I’ they gel
on this relizious tech bandwagon early. (Given the multiphicity of religions in our country and
the trained software manpower, India can lead this wave of technology even more definitely
than it digl the carlicr wave (Parameswaran 2015),

Most of the Christian denominations have thewr own Apps with contents of Bible
Apps, Devolional Songs Apps, Praver Apps, Rellection Apps, Chrisuan TY and Radio Apps,
Devotional Song Book Apps. Apps for their own church website and blogs, Bible quiz and
biblical games tor children ete . Google play store m its website explamed about mobile app
on Tamil bible 18 been designed for millions of Tanul Christtans who are living across the
world, Using dedicated mobile applications (m-apps) paving plattorm for digita! refigion.
Bellar (2012) explored the usage ol Tovangelical Chrigtian religious app by users in their
iPhones. The study on app desizn and technological affordances are significant. The study
alse has constraints in (Tunes which Timit the dentification of reliviouns apps. Faperjord's
(2012) study on Apple's 1Phone puts forward a model of app high hghting four processes such
as apps performance, input, calculation, network, and output. Some other studies have insisted
the use al”apps for health monitoring by physicians for their prolession and consumers 1o quil

smoking (Abrams el al | 2011)

Aim and Objective of the study:
To study the various Christian Rehizious Apps use by Christians i Tamilnadu

To analyze the Uses and Gratilication sought and obained through Tamil Christian Religious
Apps by he Chriisuans ol Tamilnadu.

Methodology:
The study admumstered quantitative survey with 9530 well-structured guestionnaire and

quots sampling method vsed in selected nine districts of Tanul Nadu, where Chrnistians
lives 1n high, medium and low density. The collected data were analvzed with SP'SS software.
Data Analysis and Interpretation:
Types of Christian Religious Apps prelerred 1o use in smariphoneg
The Table Mo. 1 describes the opinion abeut Tvpes of Tamitl Christian Religious Apps

prelerred 1o use in smariphone observed over the apps “TamilBeble Apps, Tamid Bible (i,
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Tomil Bitde Stewics, Tumil Prevching Awdics, Tamil Christion oawdiv Devedional Sungs,
Christion Video songs, Tamil Bible guotes, Chen Church Apps in Tamid, Christian TV
channels Apparbx: Matha TV, Ashirwatame Ry, Christian FM Rodio (Vaticen  Radio

fac. ) Fraver Apps (Rosary, Maorring Pravers, Liramy Fic, )7 are analyzed,

Table 1. T'ype of Christian Religious Apps preferred to use in smartphone

F 3 .I - 3 ‘irT -
Mever Oeceasionally m:ﬁﬂ‘?'an} ;ﬂ Abvays
cu oftun Total
N k2 ™ Yo N Yo M LY ™ L2
Tamil Zille Appsz |54 21 143 |3 225 24 123 | 13| 23% | 27 QAN
ol Bible Quis 2705 29 291 31 2la 23 111 | 15 AT 3 SN
Tarml Hinle Stomes [ 17 S 32 22 11 175 | 1+ 101 11 51
Tamul Preaching Audios 230 25 204 28 238 a3 120 | 13 B 9 Han
'aml 'f....hru-:LmIl adiis 91 i 00 3] 154 o TR Er 2| 27 051
Dlevaliona] ¥onss
sl Clhrslian Video 41 g 318 13 4y T 141 | 26 14 1 831
g0y
Tamil Bible 0 .
Lmul Bible quotes (Ghar ) 74 | o283 | 30 | zon | 21 | 1Ea | 14| 153 |16 | o0
1l le Baresds
fham Chumsh Apecm ~4Y 3% g o |z | e s | oo [ ] v
Tamil
Tamil Chris ian 'Y
charne s Appail e - . " - - - - - -
e - EATE) 31 R4 in L7 | T 142 | 15 32 3 T
Mlacha 1V, A shirvw o ! “
L.
Tamn:l Christian 31
[acl o vatican 1Badin 343 k10 227 24 203 21 23113 a2 3 El1l
| ER TR
Lurnil Praver Apps
(Foosury, Adorning 178 14 LR 14 360 3 111 | 12 e (11 Han
Frovers., Livany Eic.

Iz glear from the lable nool thal majorily ol the respondents never preler WOwa
Church Apyes, Christion 1V channels Appsibxs Matha TV, Ashirwatam B ). Christin BM
Radio (Vatican Radio e ) 1o use in smariphone, Occazionally prefer o uae in smariphone o
Pamilfiible Quiz. fami Bible Siovies, Preaching Awdios, Tasid #ible grofes”. Fairly many
tumes prefer to use 1n smartphone to “Tamil Praver Apps (Rosaev, Morning Prayvers, Lilany
fre..)” about Very often to Type of Christian Religious Apps prefer to use in smartphane to
“Tamil Christian Frdeo songs™ Always prefer to use in smartphone “Tamil Bibfe Apps, Tamil
(hrsrian aucdio Devorfonal Semgs ™

Uses and Gratifications songht and obtained throngh Tamil Christian Religious Apps
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The opunon aboal Uselulness and Granlicalion soughlobserved over lhe Lactors of
“Christian Religions Apps nsefid for religrous practices It makes easier, helpful 1o improve my
performance I my religions practices effectively, To prav o God and hove God experience,
for the forgiveness of Nins, For Spivitnal Ciddance, bor sabvarion, T increases my fatik,
Christian Religions Apps mcreases faith on God and enables me o Tnow morve abons
Chrivtian religion are analyvzed.

I s clear from the table no, 2 shows that majonly of the respondents (24%) ol the
respondents are Neutral and lowest percentage of the respondents (12%) are strongly agreed
reaarding the factor “Christian Religious Apps ave useful for religious practices It makes
easier, efpful to mprove my performance in my religions practices effectively .

Regarding the factor “ Chrisfian Religions Apps increases fuith on God and enables
me to know more ahbout Christion religion” shows that majonty of the respondents (37%) of
the respondents are agreed and lowest percentage of the respondents (8%) are strongly
disagreed. Regarding the laclor “Te pray fo (eod and have God experience” shows thal
majority of the respondents {32%) of the respondents are Disagreed and lowest percentage of
the respondents (1 1%) are strongly disagreed. Resarding the factor “For the forgiveness of
Sirs” shows that majonty of the respondents (35%) of the respondents are Disagreed and

lowest percentage of the respondents (5%) are stongly agreed.

Table no.2 Opinion about the Tses and Gratilication sought

5DA DA N A 5A
N |%| M| " | N|[%| N N | %

Tuaolal

=

Chistian Keligues Appsoare wselul T
S o i akow cialer

rnll_n_i‘._us prasiices I mctlu.,? wigler, wa e Lo Las aso Lag U za 23 | e | e 950

lelptl to Lapreve my performance in

1y reliious practices ellectively

Lrhnsliam |\"t|'i::‘:"i(?ll!—'~ Apmis irereases Lot
on Ciod snd enables me o koow more B g1 225 ) 24 | 213 | 22 | 350 | 3T | E3 4 030
abwouat Christian eelipion

Tovpraye e Cined wmel bave: Crasel eperwemes | 100 [ TT P 303 [ 32 L 288 ) 50 [ 733 | 1a [ 108 11 A0

I-om the Fsrgiveness ol S 163 [ 17 1337 [ 35 | 1s3 | 21 | 208 | 22 ] A0 5 R
e Mpanilual Gordanee 17 3027 39 | FE0 | 3R ) 20 | 25 A & R
Far salvation IS 19 P3G | 32 | led | 17 [ 232 | 27 | 22 | 5 930
T increases my faith TOOLow 239 [ 25 ) 309 [ 3F ) 222 23 | Lol L 930

Revarding the factor “Feor Spiriteal Guidance” shows that majonty of the
respondents (353%) ol the respondents are Neutral and lowest percentage ol the respondents

(5%) are strongly disagreed. Regarding the factor “Fer safvafion” shows that majority of the
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respondents (32%) of the respondents are Disagreed aud lowest percenlage of the respondents

(5%) are strongly disagreed,

Regarding the laclor “ff increases my faith™ shows that majority ol the respondants
(33%) of the respondents are Meutral and lowest percentage of the respondents {5%) are

strongly disagreed.

Conclusion:

Today people are looking Tor Prayer books, Tloly Bible, Tloly books and
religious hymns n digital format. The study revealed there number of Christian Apps in
Tamil to which the users could have direct access Among them Very often they prefer to use
i thewr smartphone “Tamil Christian Fideo songe Apps™ and always prefer to use in their
smartphone “Tamil Bible Apps, Tamid Christion awdiv Devotionad Sorgy ™. Begarding the
gratilication sought and oblamed near abowl two Courth of the respondents have agreed and
strongly agreed to “Christian Religious Apps are useful for religious practices. It makes
casicr, helpful to improve my performance in my religious practices effectively (48%),
‘Chrisuan Religious Apps increases faith on God and enables me to know more about
Chrstian religion (43%0). Laura Turner (2013 )states that faithful of modern generation prefer
msicad of printed version of the Bible the dighal version ol the Bible, They want Lo gel daily
lexis [rom Jesus Tor which there is an app theirs daily Bible reading 15 been deliverad in their
mbox, When the faithlul don™t Teel like leaving home on Sunday mormings, (hey can slream
church services from one dozens of apps It is clear evidence that Christians of Tamilnadu
have begun to use digmal medium as an mstrument for thew religious practices. The
effectivencss of these apps would pradually change the Christians in Tamilnadu towards gz
svangefism to create new digital Relizion i the years to come.
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Inlerpativnal Domain Names & iEmail

cisdranrT L (Glemanres gpmeuid it W6 oy EhFaUreE

S Muniam, Ningapore

“<smaniam33@gmail com>__i-dns netPte Ltd

Internationalized Dormain Mames (IDNs) are domain names represented by characters other
than the traditional ASCII characters (a through 7). Such domain names could contain letters
or characiers from non-Latn scripts (Tor example, Arabic or ChincseTamil | Sinhala ), Many
ellorls are ongoing in the Inlgmel communily (0 make domam names available in many
languages other than those hased on the Latin script.

TN Yariaml TT.Ds

Internationalized Domain Mames, or [IDNs, use character sets such as Chinese. Arahic,
Cwrilliec or any other characters outside US-ASCL. An IDN variant TLD can be defined as
one thal may look like or be considered exchangeable with another TLD by a user of the
related writing system. For example, a string o traditional Chinese commonly has an
equivalent simplified Chinese.

IDM Fast Track Process

IDMs were first made available to the governments and administrations of countrics and
territories operating country code top-level domains. The IDN ¢ TLD Fast Track Process was
liunched in Movember 2009 to enable co'TLD operators the opportunity to offer their users
domain names in non-Latm characlers. As of Nigcal year 2018, there were 1230 IDNg
delegated into the root zone. These IDN ceTLDs are available only to the governments and
administrations of countrics and territories listed in the 180 3166-1 standard, or their
designated represenialives or aperalors, There are a number of siring requirements for IDN
ccTLDs to be delegated through the process, one of which 1s demonstration that the IDN
coTL.D constitute 2 meaningful representation of the corresponding country or territory name.
For complete information about the IDN ceTLD Fast Track Process, go to

hilpe /A wwow dcann are'endopicsSidn/Tasl-1rack

GMATL WILL STUTPPORT IDN ADDRESS

Whether vour email address is [irsiname lastnamefd or something more expressive like
corglerazy s, an email address says something about who you are. But from the start, email
addresses have always required you to use non-accented Latin characters when sigming up.
[Less than hall ol ihe world™s population has a mother longue thal uses the Latin alphabet, BBul
all that could change In 2012, an orgamzatnon called the Internet Engineering Task Force
(IETH) created a new email standard that supports addresses with non-Latin and accented
Latin In order for this standard 10 become a reality, overy email provider and ¢very websile
that asks you lor your email address must adopt il Thai’s obviously a tough hill to climb. The
lechnology is therg, but someone has o take the Dirsy siep,
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Tlis means Gioail users can send emails o, and receive emails [om, people who have these
characters in their email addresses. Of course, this 15 just a first step and there’s still a ways to
po. In the furure, we want to make it possible for you to use them to create Gmail accounts.
Verisign applicd for IDN transliterations of .com in the following ning non-Latin based
aeripls: Arabie, Cynillie, Devanagari (Indian), Hangul {Korean), Hebrew, Hirazana and
Katakana (Japanese), Sunplified Chinese, Thai and Tradilional Chinese. Verisign also applied
lor IDN transliterations of net m Devanagart, Hangul and Sunplilied Chinese scrpts.
Country Codes Top Level Domains

Lhe following countries have launched the CCLLD as August 2014, As per May 20138 the
latest numbers are as follows.

Singapore — #AmsULT - 15 @emsmwTw wpds suflssr

Malaysia — inGaod " wr — 154 Eawamiu gpanandlms

SriLanka @amsns LK oy srEsmd ugsusn

India -Fnghunr

First round of application  Timeline

New gTLD Program Timeline

Complated Remaining

Calendar Years
2012 2013 2014 2015 2016 2017
v

APRICAtion |
e 1007

Application
Ewaluation

Dispute
Resalutian

Contontion
Resolution

Contracling

FOT

Delagation

F
F mat new gTLD: Delegation: 23 October 2013

There were no applications for Tamil Damain. What will he the Tamil Domain for the
Tamil Community globally? Upon the Tamil Domains | Cmails will be available for the Tamil
Diaspora. The prospect of a second round of applications for new 2 TLDs 15 on the agenda for
LCANN, with discussions hkely to take place ar an upcoming board meeting, possibly as early
as 20120

New I'LDs = second round in 2020

The first ICANN New gT1.D Application round is now closed - bul another is expecled -
possibly 11 2016, The most current source of mformation about the new TLDs s ICANNs
micra-site hip:imewglldsicann org/. To lind outl the siatus ol specilic applications or domain
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names you can visil hilps: felldresullicann orgfapplication-
resultfapplicationstatas/vicwstats where vou can inpuat yvour TLD idea and see immediately if
anyone else hag applied in this round,

Beyond thal, a complete list of current TT.I3s 15 available
at: http:/fewowana. ore/domains/root/db

LCANN has not vet announced when the new application window will open. However, it 1s
not too carly to begin planning for round 1L As onc of the leaders in LD registry scrvices,
we'd be happy to help you with the application and technology needed for the next round.
[nvesting in a new e TLD (s a stratcpic decision. It takes time to identify, monitor and research
how organizations and communities are deploving their new gTLDs

We have one year to decide what domain we need for the Tamil diaspora and arange the
funds to apply. The application cost to be paid to ICANN 15 USD 185 000/ payable to
[CANN . The process which has to be done by legal firms in UUSA and the entire process may
sircleh 1o Lwo years 1o implement 15 esiimated bill about USD 300,000

Thereafter we have to get registration and other registrar facilities. We have the solutions but
we need the consensus amony the Tamil diaspora for the correct GL'LL and the funds

LBl " b, LA i 1D Bl il
Hallail T 6l

LElshn s o at pensunflan g o Bluflal:

SN AT 1 S e TR T S®T i B emin Bxsmall &y
TR EH&FETL T, palani@anjal staframno iwpssuflenw SumauGey, Lipad @l oyes Fau

STSITERIT (R EBs TG am e i ilsrsmesrsiamst srlumsm Somd Sor Ssusamipin,

SO LS syl (ensn i sghehin Slem s s gy Al wpaman Blarain wGae G
|r':'|¢.$'r.:.zrr't_,fry:r¢'1.," LT BT T ApsDU TS Bl 55 Sousmrin @JF BE B !

This year updates - 2018

On the occasion of International Mother Language Day. Microsoft announced support for
email addresses in 15 Tndian languages across 1ts email apps and related services. Users will
b akle to use local language email addresses for Outlook accounts on PC

It will alsn allow users to send/receive mails to/from local langnage cmail addresses via
Outlook client on PCs, outlook com 1o addition to Outlook apps for Android and 105,

Google, too, had a launch on International Mother Language Day. and introduced Tamil
language support [ur 11s adverusing products Google AdWords and Google AdSense.

The support for Tamil language wall also let content creators (who have websites and blogs in
Tamil) to s1gn up for Google Adsense and run ads on their content and attract advertisers from
across the globe,
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"Majority of India's Internet users are not fluent in English and we have been very focussed
on cnahling Indian language support across owr key praducts to make the Internet maore useful
lor everyone,” Shalim Girigh, Director, Google Marketing Solutions, Google India, said ina
statement

With this, Gooazle has now scaled support for three languages -- [Tindi, Bengali and

lamil. India has 234 million Indian language users who are online as compared to 1735 million
Engzlish web users. According to the search engine giant, another 300 million [Indian language
users will come online in 1he next lour vears.

'T'he tech behind EAL sapport for local languages

TCANN s ongoing ellorts aver the past decade have helped make the interngl more
multilingual. ICANN introduced Internationalized Domain Names (IDN) 10 2010, which are
based on the Unicode standard. Punycode syntax i1s used to convert Unicode to ASCIL, which
hag a gmaller sel ol resiricled characters. This allows for the conversion ol domain names 1o
multiple languages in [DN. 1t also allows for email address in local languages  Email
Address Internationalization (EAT). This protocol allows users in different parts of the world
to use domain names i local languages and non-Latin seripts. Qur team has used this
protocol to integrate local-lanzuage email addresses in all our applications.

Exam ples of (imaginary) IDNs

exanple. & A 4 (Funycode encoding = example.xn--g9jwbic)
XiE. info (Punycode encoding = xn--uesx7h.info)
HAb . KiE (Funycode encoding = xn--g9jybdc.xn--uesx7h)
To learn more, see the IDN FAQ: hitp://unicode.org/fag/fidn.htm
Scripts Left to Right (LTR) Scripts Right to Left (RTL)

User Domain TLD TLD Domain User

name part part name

Pl |

user@example.app app. @ s3f S

https: fuase tech/wp-contentuploads/ 2016705, T ASGOO7-version-9-201 7-02-02 pdf

ICANN and IETH

ICAMNN has been refiming the [DN works on LGR . Over the last few months. The Taml LGR
15 ready as per the month of May 2018IETF has published its IDXN RFC year.

hrtps: Sfwwow 1eann. orotes ourees/pages/1dn-2012-02-2 5-en
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What need to he done.

The next round of IDMN TLDs application 5 due in 2020 -2022, WE must be ready to submuit
names for Tamil names like pmmu, méeai’, 2y, The Tamil Diaspora should be able to offer 2
commeon domain for Emals like GMATL, Potential Tamil domains must be applied on the
nexl round ol application, A commitee ol Task foree must be formed 10 work oul the plans
and excite them in the right directions with guidance, we musl nol miss the opporlunily in
coming ycars
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Thirukkural Implementation; Conversion of Tamil Braille to
Speech
And Speech to Tamil Braille

Dir. ¥V Ajanlha Devi
Aswistant Fredossor
Crarn Namak Collere,. Velachery, Cheanad, India

Abstract

A research was conducted to develop a portable device which would allowvisually and
hearing-impaired individualg 10 read Braille or Texl documenis throughspeech and the Speech
infermation by actuating Brinlle text on a finger However, the refreshable Braille displays are
cxpensive, bulky and are notportable. There are more factors that restrict hearing and visually
impaired individualsitom accessing much ol the lieralure which isn’i available in Traille
The proposcddevice overcomes the problem of communication betwaen this multi-impaired
and non-impaired people

This research 1s concerned with the translation of Braille to and from speecheode. It
builds on an existing translation system that combines a finite state machinewith left and right
conlexl malching and a sel of ranslation rules. This allows thetranslation of Tamil language
and grade one of Braille contraction, and both Braille toSpeech and Speech to Braille,
Kevwords: Tamif Braille, Thivukhural, Speech Processing, (CR, DR

1. Introduction
T'echnology, since thenhas been in a frenzy of advancement at a very rapid rate for

Rraille. Tu with theadvancement, many products developed, Mailed 10 address issues like cosl,
portability, reachin society. expanse in education. The prototype of this system wherein tries
to overcome the challenges of both Hearing and Visually [mpaired persons meet in their daily

life,
570 4TCF MTFRFCCF
—p % CAMFRE | — EAEER AT Fo®BAAILLE
s £
TANT - [MDOSEIR G KACDLA

— I HT 4’

Mea! Timwe aleeamniog 1 egea Kl OLMERG
[Reiilzfkr 1l Tee TINIRAIH (AT RE
Tumil N [ERFALE v !
—f [R5 R ] ﬁ
) AT/MIE KA
WOOWIER
SIEFIMY MIN
‘.'\- HZANRH S

VIR A UARL

A unique feature of this portable swstem (s scanming and converting of Tamil Braille or
Tamil printed text to auwdio and secondly, recognmion of speech converting to the Tamil
Braille script. This 15 where the necessity of having a Braule system with Optical Braille
Recoenition and Optical Character Recognition arises and for its functhionalities and recording
the speech with the function of speech recoenition engineconverting o Tamil Braille script by
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aetualing Braille lext on a Ninger, bolh compnsimg can bedeveloped only wsing embedded
technology implemented wath Tamil thirukkural Databasec.

2. Methodology:

The prototype xysfems ave categovized i to b plases:

2,1 Image Processing — Image of Taml Braille or Tamil Text document a8 inpulprocessed Lo

deliver audio ag oulpu.

Bt jﬂ e o \JJ
S uming i

Ilna,g\:- "
Acquisitian i Freprocessing | ‘I 'iFE‘I“l:lI'I‘I‘;I‘l'II'-I'Il

Fatt=rn Feature
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il .
Character
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! Irnage o Tewr cnnwerser

- Noomabzed Teat Document

.'JI» Sitbesced Tami Spsech

A hugh resolution integrated camera scans and captrures the Tamil Braille or Tamiltext
documents to be converted to Tamil Text format, to a specifically laid out screen whichalso
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meludes & complementary  syvolhesized  lext W audie oulput m which  the

correspondingthirukkural audio can be played.

2.2 Speech Processing — Audio as input converted to Tamil Braille script, actuatingBraille
wext with solenoid drive as Braille display
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Specch mmlormalion of thirukkural data recommecd and wiiliang the thirukkural
dalabase in 8D card converl into theTamil lext, The Tamil text ig then translated mio Tamil
Rraille characters and acwated thelratlle patern through Rraille display with solenod drive
as output. Hearnng and Visvallvimpaired volunteers proficient in Taoul Braille reading were
able to decipher the Braille text actuated on the tfinger.

3. Experimenial Analysis:

The melhodolazy wzed in this paper 12 analvaised by using the Tamil Braille System on
Thirukural Braille Book. Tiruldiural 15 a classic Tamul sangaim heralure consisung of 1330
couplets or Kurals.



&7

A couplel or Korafeonsisls of seven oirs, wilth Tour cirson the Orst line and three on the
second. A ervis a single or 2 combination of more than onc Tamil ward. For cxample,
Hiruhhurafis a cirformed by combining the two words Thireand Kural, 1., Thire — Kural —
1 hivuldonral

Results obtained on experiment on QOBR and OCR
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4. Conclusion:

.
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The protowype with the above methodology  detailed in this reseurch helps  the
visunallvchallenged to read Braille document or Text books, The prescat implementation s
only for theconversion of Tamil Thirukkural both in single side embossed Braille decument

and Printed tex.



&8

The deviee will be held like an image capture camera and captored over the
Documents. The input is taken by a camera in the hand held prototype deviee and the outpuor is
aiven asspecch through microphone using the above hardware interface. The software
uplementationand the hardware wnterfacing were done using Bmbedded Linux,
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Recognizing Tamil characiers from Inseriplivns using Digital Image Processing

T.Manigandan'. Dr.V.Vidhya’, Dr.V.Dhanalalshmi®
| AgsistantDProfessor, Dept. of CRT, GEAT Collepe of Tingineering & Technolopy
2. Prolesser. Desl. ol nlormalion Technelogy, S Wenla leswara College ol Engineericg
3 Assostanl Diveeter, Tunal Vineal Avadeny

Absiract: [nceripliong are one ol the key sowrces (o koow the ancienl culluee and histery. 1112 dilicall
lo understemd 1the olden chavaclers as 1L would have been ovolved and modermized. tme w0 ime, by
stmctire and writing skvlz. This work proposes a navel technigne to predict the characters carvad on
lemple walls or stomes of 12 century. To achiove this, 12th conluy wserniplions woere caplurcd as
images, and piven as raming maees 1o the syslem. The sysiem rained with olden characlors capuored
[rom inzeriplions were labelled with corresponding suerant character. To achicve thig the svelem was
propared 1o porforn the Tmage processing processes Pro-procossing —MNoise romoval, color 1o groy
comversion, Seamentation  Othsu’s thresholding method, canny edse detection technique, Featurs
Exlraction — counterler Translormation, Classification — Support voctor Machine (VM) Thus. the
proposcd svstent can be used o understand the ancienl senpl seribed on insenplions.

Kevwords: Support Yecior Machine, Coumerlel Translormation:, nscriptions; Epigraphy . lmage
Frocessing

l. INTRODUCTION

Mow ithe daves are being recorded in vacious means such ag Social Media, Visual Media like
newspapers, blozs, videos, Bofare those inventians, poople wsed to senbe those mosthy on metal, stong
ar marble, or wood. Aucicntl people recorded hew life-stvles. history, cullure, achicvemenis. cle. They
arc the social and enllural records of the olden poeple. This are called as wseripions. Insenplions were
penerally scribed on walls of temples and other buildings. The smdy about inscriptions is called as
Epigraphy, People reading the inscriptions are Epigraphers. Since India 15 a Wation of multiple
lingwisiie, the Tamil peeple have a vory long higtory, These people uscd Insgenplions and Manuscripls
ag heir major sourse ol record. The inscriplions are mogtly wrillen on Temple walls. Manuseripls are
written oo Palm Jeaves, According o Survey en Indian Epigraphy . inscrplions weitlen on Tamil lops
the list, As this survey slarfies that the bulls mumber inscrmptions were found in Tamil langoage.

Tamil 1% onc of the ancienl languape, which has cvolved JTor vears The language was evolved
in struclure and writing sivles. There are five major Tamil alphabel svsiems Sangakala Tamil,
Karoshtl, Brahmi, Vatteluttn, Grindham and modern charcters used currently. The modern
Tamil scriptshave 12 vowels and 18 consonants and a special character Current Tamil
characters are 247(12 18 21611), The evolulion ol Tamil characlers is shown i Figurel,

Table 1Formation of Tamil Letcers

Letter Formation of character
=Y, &, & Single characier, forms leuer
i, aih Twao characlers, fonn a leller

EmT e mar Throe characters. form a ledicr
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Tamil 15 a languaze which differs from most of the languapes, it 1 written using combmational
characiors. Tamil seripts can have up 1o three charvaclers 1o Torm a lelior. Also Tamil charactiers has
daot, curves, straight hings, which cross and interscet cach ather to form a letter

People who studies and translates the Inscriptions are called as epigraphers or epigraphists.
The cpigraphers takes the responsibility to reconstruct the ancient characters to the current
characlers. Tpigraphers used Tslampages (ink-impresgsion) Lo read the inseriptions, Tt is the
process of taking an impression of an inscription on a white chart liked paper.

" HISTORY OF TAMIL SCRIPT

==

allute@alod |mmss|kKNCAtNtNnEMY LY ||
HBFe o g BT |l |dldGHCard b U F o6
ALt LEPEP 1LLIBCC|[tCdRCIkILBLYE U6
At LERFE 1180 C|tCdRCIRhLUL
H:-+LEEE 11japz‘c|jt 4dh ZRND
AL LEBRDE 11 jabd |t = SLU
2z AD5'C|+ £Ea C22hU
MUnT22aa7 QA C|F2d <« ®Wd R
Hdd*re2a 98 22BAD7'C|t D] «Mdhu
HAZraizan 220ap8'c|r M doLMgnu
YT 2TT299 0 AD9C{T 2daLHFIUL
danieaaueaagl AC|tHIFT2Mae %Ry
AS2 2T Z22 DT HEB2MHATLUIYT 3219
O 28 TZ22LARC(THIBLTMH hULUT aJa) B
AP AR TRl ADEC|T R IILMAEBU e ] Jalpm
HGF2E I E% s ADBC|h™IBDL™EHU
AG 22T T2 |ADRC|HUFBSLHWDDU
AGTFee T2 |AMC|FTUEBLMGDU
BB Fzzo02F3ADIC|HRTFBILAAEDL
AT & TITESS Anm‘:u R FOHLHBHTU
GEFe2Eec 2 ADRC|HRUISLMI MU

Figure TEvelulion of Tamil Characlers 12 vowels and 18 consonanis)
Since the Tamnl has many alphabel sols, opigraphers nd dilfenll m underslandimg the
inscription. As per the data provided by Tamil Nadu Archasology Deparmment ont of 25000 found
inscriplions. only 10,000 wers recoghised.

11. LITERATURLE SURYEY

Many rescarchor works are been dons in thiz arca lo reconslruel the inseriplions Tound in
many places, Since Tamil language had dilferent sroclures, rescarchers conmbule their work n
identifving the characters, 8§ Venlkata Krishna Kumar et al have proposed a Transductive Support
Voelor hMachine based Period prodiction system for Tamil Epigraphical seripls in the vear 2004, TTsing
thig lechnigue, the system can predict the cenlury ol o Lannl Chavasier. This svslem gives accoraey ol
94 065%, In 2013 Hybrid Feature Ealraciion Technique was proposed L. Anlo Sall and el al. The
svslom 15 weed o Zone bascd byvbod [ealure extrachon, m which the number of horuontal, vertical,
right diggonal lings, left diasanal hings, total length of horizontal, vertical, right dhapanal, Ieft diagomal,
nuwimhor of inlerseetion poiots were cxtracled. Based oo the foalures extracied, ivwas given 1o the Feed
forward back propaganon arhficial neural network for classificanon. This syvslem gives accuracy of
8%y for 53 features extracted. Sachin 5 Bha and <t al proposed in vear 2010, to recoznize and predict
the poriod ol anecionl Kannada character [romn opigraphical scripts. Absolule dillerence algorilhing is
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wsed to find the similanty boetaweon images, The experiment results showed accuracy of B, 310 bascd
counter-lel method for reeoenizing the century of Tanil characiers was proposced by Rajakwoar and
Subbiah Bharathn [3], [n 2014 SIFT fzatures extrachion technique was proposed by Rajakumar and
Subbiah Bharathi |4] to identify the characters of 7th century from Tample wall inscriptions. A systam
has boen proposed nsmg ‘Boolean Malnx™ by Vellingirira and Balasubram anmelo recognize the “hand®
wrillen Tamil Characters from Histomcal Documents such as manuserpls |30 An OCR swstem 15
proposed by Sccthalabshmi and Sreoranjant ¢l al Lo converl the printed characlers 1o svelam editable
formal using Umecode values |6], Md, Abul Hasnal and Muuakinur Rahman Chowdhury oo al designed
BanplaOC R gvetem by inteprating Goople's open source OCR Engine | 7],

1. PROPOSED SYSTEM

The purpose of the proposad svetem is 1o dentify the charactars from mseriptions. To achieve this, the

followiog modules are bueing discovered.

l. Pre-processing
2 Sepenation
3 I'ealure Lxlraction

4, Classification
The architecturs of the proposed system 18 shown in Figure 2. The eollected inscriptionswere pre-
procossed,  scgmonted inlo characlers, lealures wore boen extracled [or cach  characler and

classificarion is done based on the extracted features.

Pre-processing;

Proe-processing 19 the [irst sep in inape proesssing. [ is 1o remove the noize rom the wpual
mmage. Pro-processmyg includes sieps ke 1. Cropping, 1. Skowing mi. Restang, v, Colouwr o Grey
conversion, In cropping the imags is processed to get the exact framing. There was a possibih: that
the mmage may be skowed. To gel the mmage m correet angle, skewing has been done, Then the nmage
1% comverted 1o grey image Lo perfonm scpmentation,

Segsmentytion;

Sesmentation 15 one of the tedious part n image processing. Segmentation 15 the process of
separating.an image part by part. In this sysiem inscriplions woere scgmened by cach characier.
Segmenlation 18 done wsine Oww’s Thresholdmye, This s a melhod which converls the grev image o a
binary image. In Orsu's thresholding based on threshold values, measure of spread is caleulated for the

mxel levels.
r. T=3
E:‘)

Figure IPixcl segmoentation using Otsa's Method
The algoritlim reduces the grev mage o a monochromie binary imags. The scomented miage

is nowy ussd to extract the features. To achieve this Grev level co-occurrence Matrix(GLCM ) is nsed.

Fealure Extraclion;

Fealures are distinel propertics of an inpul, that helps in dillerenlialing helween palleris
belwoen npuls. [Us process of vopresenling raw image in a roduced fom e make decrsion making
character recogmimion, The feamres hke Autacorrelation, Amplitude, Correlation, Correlation, Cluster
Prowinence, Cluster Shade, Dissimilaritv. Enerpy. Entropy, llomogeneily, Manimum probabilily,
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Sum of Sguarcs. Sum Averpge, Sum Varance, Sum  Untropy, Difforence vamance, Difforence
cntropywore caloulawed and for cach segmenied characior,

L I SECMENTATION
| Py — ' Tuwnhddig b (kg
ﬁ | 20 ircreeme: Bnage Coarmmast ¥
| 1.2 Hesiziseg ' —— 5 —
vl i
T I e
| Tr——— ' 23 Hed:i‘_;;bmhn »
jfpi.lhmf
bty
Se FEATLRE EXTENCTIOES farmy-Level Ce-tlequarsmas)
| {Begzha H Wik ‘l by ]l Moo cnes ]|- Dets “ Mu ol loops ]
Seamnairi
e
4 UL A SSIFRCATINS
4, 1 Chasoer
Clessiffiantion
[~ FIEF Mzl
ENawoik basedp

Figure 3T roposed Architectore

Classification:

The classification stage 15 the decision makmye parl of arccognilion syvslem and 1L wses the
features extracted in the previous stage. A feed forward back propagation artificial newral netswork
classilior is used lo classily e unhnown characler into a known character The neural nel approach
comlaing wo phases, The Orst phase 15 vsed w ram the nelwork by providing various inpol samples,
Bazed on the trained dala the aceuracy will gel inereased. The sccond phass i3 usad 1o test the pul
samples with the wse of the ained data. The nunber of wpul oedes 1s chosen based cnthe number of
featuras and the total numbers of characters n determings the number of naurong in the outpurt laver,
Thenwmber of neuwrons in the hidden lavers is cblainsd by wial and ecror. The hadden lavers use leg
sigmotd activaliom funclon,

RESULT
The proposed system Tor wlennlfing the characlers was designed as explained m Chapier 2,
Tha system was trainad with ancient characters images collected from various sources and testing was

dome with 10-charactor images. As the st resull, the proposed have achicved 68% ol rocogmuon rale,
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Tulble 2 Aveoracy Rate

Character Trained Characters Tesl Characiers Accuracy
-7 51 Th
50 74
B () 53

R T - E A I 1

mr
Tl i ey i

L

Figure 4 Tnput: Tnzeription Image Figure 50utput: Recognized Characte

CONCLUSION & FUTURE WORK

Thus. the proposced work was developed to recognice Tamil characlors [tom ancionl
ingeripions, The acquired mmaces wore pre-processed, scpmenled, Teawres of cach scemenied
character were extracted and clazcification iz dome using feed forward back propapation neural
nelworks. The classiflicr will predict the charactor based vo the lealures exlracted. The syslem has

classiNed the characlors of given msenplion.

In leare the characler denblication sysiem can be wsed o wennfy charaslers [rom

manuscripts, and characters ol dillersatl scripils.
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Computing Teels (or Tamil Language Teaching and Learning
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ABSTRACT

“Tamil computing tocols for Tamil Language teaching and learming” have been
developed by Centre for Excellence in Computational Engineerning and Metworking (CEN)
Amrita Unmiversity, Commbatore with the financial and physical support of Tamil Virtual
Academy {IVA). The teels are of two types: Natural Language Processing (NLP) Tools and
Teaching and Learmng Tools, Under the XLP 1ools lour (ools have been developed. They are:
Generatorlor Verb Conjugation. Generator [or Noun Declension. Word Generalor and Onlo-
thesaurus. Under the language teaclhing and learning tools, the tollowing seven tools have
been developed: lool for leaching and Learming the Alphabets, Tool for leaching and
Learning Noun [nflection, Tool for Teaching and Learning Yerb mflection, Tool for Teaching
and Learning PPerson-number-gender, Tool for Teaching and Learning Tense suffixes. A
Smart English-Tarmul Dictionary and Enghish to Tamil Rule Based Machine Translation
Syslem,
Keywords: mtlection, conjugation, declension, generation, generator, ontology, thesaurus

1. Introduction
The"Computing Tools for Tamil Language teaching and learninghave been classified

inte two tvpes: Natural language processing (MLP) tools and l'eaching and learning tools. The
following Graphical Interface 15 used to inteprate all the tanls prven in the abstract.

........ S— —
| (ST ANEEEIT A |
o S ]

2, NLPiools
ITnder the NT.P (oolg lour 1ools have been developed They are: Generator [or Verh
Comugation, Generalor lor Woun Declension, Word Generalor and Onio-thesaurus.
2.1. Gencrator for Verb Conjugation
The verb conjugation generator takes the lemma and grammatical information as input
and gives the inflected forms of the grven verb as output. This toal helps to teach and learn
verh gonjugation. The Tollowing is the GUT of “elsmea gih o g™ (Generator for Verl

Conjugation).
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[ R TR R B SO e TR Y
2.2, Grenerator Tor Noun Declengion

The following 1s the GUL of "GuwrgAursE” (Generator of noun declension).

This tool helps to teach and lcarnnoun declension

=T el = e i 3 g e R |

2.3, Word CGenerator

The following is the GUI ol “Glamive maigs" (Word Generalor), This lool generate
all the inflected forms of both nouns and verbs. It helps to teach and leam inflections of nouns
and verbs.

2.4, Ondu-thesaurus for Tamil

The aniology based thesawrus i3 ealled as Onto-thesaurug. Ontology relers to the
taxonomical structure of entities {of vocabulary) and their relationships. The entities are
noting but nodes and each node is dominated by the parent node in the hicrarchical structure
The nodes are relaied by semantic and lexical relations such as synonymy, homonymy,
meronymy, anlonymy, ele, Hierarclueal siructure s created for dilTerent types ol semanhc
domains. The top domains are entilies. events, abswacis and relationals. Enldes consist of
concrete nouns, events consist mostly of verbs and verbal nouns, abstracts consist of abstract
nouns, adjectives and adverbs and relational consists of postpositions, connectives, and other
functional words. The herarchical structure 15 converted into a visual representation using
tree viewer.
2,4.1, Daia base struciure of Onlo-Thesaurus

Generaling ontology (reg [rom a given hoge dalabase for a weer’s query is 1he
backbone activity of the Tamil onto-thesaurus wlach 15 an wtellhgent wformation retrieval and
visualization system. A well-structured data base 15 need for this purpose. The following
table gives the different types of meaning relations established between the words or lexical
items and the unique way of representing them tn the database for the generation of ontology
tree.



28

Meaning Relations Their Tamil Fquivalents Relarion  distinguishing
Symbols used in the data
base

Bynonymy Blan snTole Ty w b AN irruzivenr | <

[y ponymy susman G gl o vakaimoziyom I

Meronym L B Olwryflwbipakutimozivan | 1|

The relation belween e u,T;tlEmeui.‘l){;{;fmuf{}‘{;”jj $#

epicene noun and the gender

marked nouns.

Anlony my ST DT L WD e b rrosivesm *

lhe relation between the | QluwyvdsGwe i -

verh and the nouns denved ipevardckbamoziyvam

rom the verb

Lhe relation between a noun | sy Guomifuni/ alwimozivam | ™/

and the  modificrs

{adjcctives  and  adverbs)

derived from the noun

L. Synonymy:

The relation existing between & sndpudakon and mrsoiound 18 synonvimy and
Ui puttakan and mpt/muad are synonyms.  The synonyms are aiven inside the anple
hrackets (=) i the datahase of onto-thesauarus. For example the synonyms  of
curivanigifns is aiven in the databasc as follows:

TR T, 9LFa0T, &6, ZNTE T, 2,5 SH56T, SETenedT, S8 ErTei,
FraarsaT, SFvIES ST, SETIEFNT, ETLAEF- N 0 Gl mim £,
Sianghe Ll p il e S nad, spelly Gy amisr> L eiaparneuliny, s sk wilng

F ETT . < B M ST w s B aren &Pl s, Comeae g mw ars |

2. llyponymy-llypermymy:
Iyponymy is the relationship which exists herween speaific and speneral 1exical
ticms, such thatl the lormer is mcluded in the lalier, The sel ol 1lems which are hyvponyimns of
same superordinate tem are co-hvponyvims. The relationship existing between us/pace “cow’
and  srmsmsiermal “bullale” with  ailsesnns valphe Sammal™ is hyponymy and ampace
‘cow ©and stmenwlerumal “buffalo’ are co-hyponyms and are the hyponyms of the hypemym
silevm i Vifanke “animal’. The hyponyms ol a hypernym are given inside the curly brackels
({ ¥} 1n the database of onto-thesaurus. The following 1s an example from the database.
FUHWOGITL SULE {50 T U sITL 60D, 60 M S0ITL0 GIITL_GULE, 0 A TL0SITT L sUih, T LE 39T L qULD,
B FEHA TLOGNT L SULE; 2y & af e shTesuih, £ FE dLoaiTe sob; |
J. Meronymy-Holonymy:
The parl-whole relalion beiween nouns 15 generally considered 10 be a semaniic
relation, called meronymy  Consequently, meronymy and hyponymy are interlwined in

complex ways. For example, if gysve “beak’ and £ng “wing” are meronyms of aumensy
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‘bird” | and if srseikaakam Terow’ s a hyponvm of umsesuipafavas Cbird”, then by
nherilance,  gjev@ialakuy “beak’ and FomiorRaku “wing’ musl also be meronyms ol
sutmifkaakam Ccrow’ . Themeronyms of a holonym are prven inside the hrackets /|7, The
following 1s an example from the database.
2 L0 Enal] b on g, suwdliry: Cilppl e 1 @nel aan S0CE i sne s (B agpups &L
UTHLL |

4. Antonvmy:

The words that arc opposites with respect w ong Feature of therr meammg are said Lo
be in the relation antonymy. They are anlanyms (o one another, Otherwize, they are very
gimilar. Tor example the [ollowing are the sels ol antonyms:

Fime o Tewl drnT Taana, ‘dark” @lswsfidarer veliccamaona  light',  ani g uiren
kultigivaarne  ‘shot’s  @esvwsews  mitfamaone Clong’, ssesecvwlaana hot's
aperfia g wrgrr” hulivecivaana “cold’, Sl meelee 'up’ "G fuizee “down’, o sir@Ger’
wllew CinT 0 plawafEw veliyee out’
The antonyms are related lo one another in the database of the Tanul onto-thesaurus by giving
one under the other using the demarcaling markers™s *7 | The lollowing example wall
exemplily this relation.
S e YaEanald e ¥ g wpuoean Yalaner s g e Yoy aili AT s *

5. The relalivn belween epicene nouns and the sender marked nouns;

In Tamil, there are many nouns which can be sai1d as the epicene form (non-gender
marked forms) of the sender marked nouns. For cxample Sswamscid.oogi vealaikaarar
‘servant’ has the male marked form Gsumsvssran/veelufficaran 'male servant’ and female
marked form Gersmew o rrliveslaibkaari “servanl woman® The gender marked nous arc given
under their corresponding epicene noun using the demarcating markers “S 17 The lollowing
examnple will exemplily this relation

iy

B margnTaer (Flanarent § @aarsyeT # aorafuT $ sursflluat #, sursdlulsn U s,

>

Fiswsust, Fenpmud], BewenSeaud S Fenen Sepnsh U saremen, @ spey, Zlewsin o,
g 0 & U s L T, o 1 & 1L s, el i & 1 LT T i GV I T G L T, (3 GITLE 511 LI ST 07—
oo mevwlani, Danwuonsyhsanid o @enduikeu g s @en oy o wdand 5
=2 o ! [h s fir i | (hEH L4 ER- | A

FomwwTwFErsTE Bl amuimer g gerr §ouglstumen S&larest £, USleiTanw et 5
uglersnwdler e #, suwagsubh i, Cenwgysubaan > svwgrsuhasusn #,  Bauhans,
FawmaEmrdl, srmedpisiT, msdlngT Blemrgsims |

6. The relationship between the verb and the nouns derived from it:

There many nouns (L.e verbal nouns) which can be considered as the derivatives of
lheir respeclive verbs, Tor example, (he nouns Bmipsdimikezial “happening’ and
WlentpsAmikrzoct “event’ can be said as the verbal nouns of the verb Wlap/mikaz “happen’
The noung derived [rom verbs are given inside the demarcaiing markers™ ~ "7, The lollowing
example will exemplify this.

R a i gy b envae fislaaps - wlaer sl eln el Blagpa), T i@~ e el e,
FioUsule; © allsmar, = - allanargal; aflawaray; T F3RT ~ Brrgs, | usdl -~ usdigsar;

B M - By @B e Eladey; ~ kladayael;
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7. The relativn belween nouns and the adjectives and adverbs derived [rom them:
There are many adjectives and adverbs which can be considered as derived from
their relaled nouns, Tor example, the adverb sypsmsiazakacka “beaulilully™ and the
adjective gyipann sn‘azakaana beautiful’  are derived from the noun gype/ozakir "beauty’.
The adjectives and adwverbs derived from the concerned nouns are given inside the

ca g

demarcating markers’ The lollowing example will exemplily this
YoELg T B STLLT ST, SigaToTsE | sTaf ) srsf s, staflgrs!*

2.4.2, Tree viewer of onto-thesaurus

PRy
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M e gl e s gy g e
pre prromrry— e ¥ [ i | [t emmitmg | S | | it | =i

mam i v g o e o e i g, S e g e g o o

prrer—ry | — | — | —— P | e e — Frerm——

[ ] I Te—_—-]
un ;"I - - - - el oy ol - -
2 RN JRE R R ST i e ———--_ - S ]

3. Language Teaching and Learning Tools
Linder the language leaching and learning lools, the [ollowing seven (ool2 have been
developed: Tool for Teaching and Learning the Alphabets, (Game ol for Teaching and
Learning Noun [nflection. (rame Tool for Teaching and Learning Yerb Inflection. Game tool
for Tcaching and Learning Person-number-gender, Game Tool for Teaching and Learning
Tense suffives of Verhs, & Smart English-Tamil Electronic Dictionary and Enelish to Tamil
Rule Based Macline Translation System (RBMTS).
3.1. Tool for Teaching and Learning Tamil alphabets
A tool named * g8l ar g g fenen an doniie.”™ (Learn Tamil Letters) has been prepared
ag one ol the components ol the project 1o help teaching and learning Tamil alphabels. The
lollowing 15 the GUT of the compuonent.

0 o i e Il

P

cmndmg Ghre i e e a a e et ]

R R = = SRl R SR —_nﬂld

3.2. Game Tool for Teaching and Learning Noun Inflections

A game ool named “G wimdlF o ssT has been prepared as one ol the components
of the project to help teaching and learning the person-number-gender inflections of nouns by
“wame method” .
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B - wa e || s o] B ¥ - | mmetio o Sl

3,3, Game Tool lor teaching and learning verb inlleclions

A pame tool named “afispars FiCumrs£” has been prepared as one of the
components of the project to help teaching and learning inflection of werbs by “pame
method ™.

ol coadhranid, .n.-. Vi
Pt e

[ R C R R e R s B el B B e

3.4, Game Tools lor teaching and learning Person-number-gender

A pame tool named “allsnaTs FlenanT sTanT LT @ LIE sTaRTUTSY alm AT has been
prepared as one of the components of the project o help teaching and learning the person-
number-gender millecuon of verbs by “muine method”.

s s s s e m

R e L
e — ——
i g g I S s T e S
wam

A g v b, e, W T ke

[ == (=

W O F IR 2 el E s el
3.5, zame Tool lor teaching and learning (ense sulTixes ol verbs,

A tool named “sravalisgisrae @soomawsy” has been prepared as one of the

components of the project wo help lcaching and Tcarning the wense syatem of Tamil verbs by a
“game method”,

e e e P

ElE—a| PR TS ] T o s — e
3.6, A Smari English-Tamil Electronic dictionary

A Smarl Tglish-Tamil Tlecironic diclionary has been Jdeveloped ag the sixth
component of the project. Il has nearly one lakh enies ol general vocabulary. The lechmeal
vocabulanes of various branches of knowledge have been integrated inte the present super
dictionary. A wvery useful GUIL has been developed through which the user can wet the
information he/she expects from an English-Tamil hilinoual dictionary. We hope to improve
this tool with many user friendly and user useful components and deselop it into a real smart
English-Tamil dictionary.
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3.7, English io Tamil Rule Based Machine Translation System (RBMTS)
A Rule Based Machine Translavon Sysiem (RBMT) using senlence simplilicauon 1s

the final ol of the project. Here, Lnghsh 1s the source language and Tamul 15 the target
linguage of the translation system. During the translation process, the svstem needs to learn
and gct trained by lineuistic mles. These rules are classified into o types, namely reordering
rules and morphological rules. A bilingual dictionary has been crealed 1o support this
awomalie tranzslation, Linguistic mlormation acl a2 a backbone (or the propozed svslem, The
gyvalem accepus lthe inpul gentence [rom the uger and passed il 1o the Sianford parser 1o
wvenerate the features needed for the translation process. The reordennyg component converts
the English word order into Tanul word order. Durning generationthe morphological generator
venerates the word forms fromthe momphological information of the words of the input
sentence. Finally morphological generator generates the tareet sentence i Tamil
language. The Tollowing ool “aypérdlsvgs ol L@ unb gl Gwo g Sluwiidyg™ is meant [or

teaching or learning lamil using translation.

et . b i
ey I n e AR
i — Tl
|-------I- =
B R Bl e T 2 i |

4, Conclusion

We have successlully completed the project and achieved the promised milestones
Thig lays foundation lor enhancement in [lwure Tamil computing. The elTors will 1ake us
Turther inlo Tamil onenled language processing. Ooe can access all the wols prepared under
the project "Computing Tools tor Tammil Language teaching and learning™ erther through TVA
website  or  throusgh  the  following Amrta Vishwa  Vidvapestham  Website:
www nlpamnta.edu.
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Growih and Evolution of Open-Tamil

Syed Abuthahir, T, Arulalan, Sathia Narayanan, Surendhar Ravichandran,
A, Arunram, T, Shrinivagan and Muthiah Annamalai
[correspondmy email; exhillangizamail.com]

Abstract: We present the developments, additional capabilities gained. in open-tamil project.
and highlight the new web-interface at httpzStamilpesinus to aceess fow of lanpuape
processing tools in this project. We spell out some various features of the TamilPesu.us
portal, software deliverables of open-tamil project. We also touch upon some of the

challenges encountered by open-lamil project.

Introduction

Open-Tamil project has grown from inception | 1] into a multi-languape, multi-domain project
for promoting openly available tools in Tamil text and information processing. In thas paper
we wrile aboul code-growih, directions taken by the praject, chenls using open-lamil, as well
as the Muure application areas we expect o grow nlg, like machine learning. Qur carrent
release 15 v0.7 wm all previously supported platforms[2].

Developments

In icrms of cade-growth we have scen - 800 iles changed, - 760,000 line insertion, and -
3000 deletions in this period with a total of ~ 24,000 lincs of Python code in project ; a new
weh-inlerlace (o the open-iamil library [unclions, ariginally identilied in our work [3], was
mdependently developed on Dyango pladonn and now showcased the hbrary luncuonalily al
hilpdamilpesw us, 1o help developer praductivily we also added Sphinx documentation lor
the wvarows modules at bupAamilpesy vsdamdoc

Thig past year we added (he following developmenis:
| 8) We added new members 1o our leam and provided direcl commil access Lo reposilory,;
19) Our new conlribulors enabled Sandhi checker [4] and new web interlice based on
Django for open-tamil hosted at http:/ftamulpesu . us
20) As of March 317, we have a total of 22,593 lines of code on this revision 2018 [t
HEAD—catafel?. ] version — 0.70 of open-tanml. Details are shown per module in

Table-1.
Maodule Lincs of code Classes Functions
tarmil 13666 loe in 22 Tles [0 175
solthiruthi 1465 loe 1n 16 files 56 163
spell 673 loc in 3 files 13 34
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webspell 100 loc in 2 files O 4

naram 239 loc in 5 files 5 20
translitcrate 3283 loc in 6 files L1 13
unittests 3169 loc in 31 files 30 294

Table-1 : Code layoul ol new module siructure i open-lamil project with lines ol
code (LOCY, classes und [uncuon counl are mentoned. Toillests are concomilantly added
with new modules. We have resolved several bugs and have 84 closed tickets and 57 open
tickets at this tume.

TamilPcsuus
Weare able to publish the some of important, funetions within open-lamil (dentilicd n [3])
on web-mierlace views ol which are shown i g, 1, 2 ele, The web-interlace also allows a
simple JSON APT as well [or the [ollowing aclions:

*Text to Speech Synthesizer [5]

* Word search application - Slamsi S 0 (Fig, 2)

= Tamil numeral generator - 50000 erasT &t
AT AN T ANE: |

*Tamil sandhi checker - audlip b

*NMultiplication tahle penerator - Sloondendd g snansm (Fig. 1.a.b)

*Word counter - surTsns eTsTenT]
* I'ranshiterator for Tamil - gafGElowni G0f

* I'amil word spelling checker - o008

*Lnicode encoding converler -spusimn! (u)st Enm’ ) inmhdl

*Tamil N-aram generator - miflhp N-glrmn

*Tamil letter frequency - sl aganilenlu v i

* Tamnil anagram checker gL s soralrrie

#Tamil word reverser - s i dawn Alimi i 1 a1 000

Numeral Module Updates

gprrsam piihp Glomsfulse srammsmers sifhp enfisng engglad remnmnt G o adluilsy,
AN s aman sudlSup s g a0lal  ahAlmal  udlsugmaae it Beide  Gsushig
~ s T e . T
AmsEms. Hro. awne, ussTWTE staTm GlFsbaih BurHl Ler sl ey mIEeT G
STSITHRINET  suflelgsuomhs  Bsuanmy GmAEmEs. GOl Fasis g aFo
sTTUSl, SUD sTaRTHRaflsl apsitmnd s Hn wl b o ullfGlolr sTipdhFl sl gy rie U & T
si@hLEl  IRAD gyaman Aot 8 ubiEly oo meaaalsl  Byuin i Sy EnL sl b

SFruuglsy @ensu FranTd wl B safwrs aflsmw s £Amnsl.
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Iig, Tfa): Tamil nomeral gencralor sn lamipeso.os Fig. Tih): Nultiplication generalor on
tamilpesu.os
The word-orid pencrator application provides simple orids for build word-scarch names or
crossword applications,
Fig. 2{a)b): Tamil word scarch application on tamilpesuns with text encey and grid generation steps
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Online Encoding convertor

Open-Tamil has capability to handle 25 encodings by convert it into unicode and unicode to
respective encodings as listed 1o the Table-2. The last row of the Table-2 contains the encoder
named as sab By (AutoFind) which can be used if user do not know what type of
encodings do they have in their lext [rom 20 aul o 25 encodmgs. I uzes umique characiers
found in the previous 20 encodings and then try 1o match with the user’s 1ext document by
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waversing all the content. The auloZunicede [uncuon does the conversion onee 1l linds the

encoding type (Le. Encoding name), then it calls the respective encode function to convert

into unicode. Except the five encodings (dinamani, nakkeeran, murasoli, tam and
webulagam). the auto2unicade funcrion can find user inpur text's encoding and will convert it

mio unicade automatically

Open-Tamil has inlreduced the web-inlerface huptanilpeso usd w the end vsers, which can

be used all the Open-Tamil functions and methods including the encode to unicode

conversion and vice versa.

S_Hu 1D
1 = (Al
2 a2 e
2 L1
4 L LT T4
5 S1aTE TET
i) 6T L0
7 EAL R
a8 [HeirE L mis aul
L] snlifwr
10 FsTwdaTaT
11 =]
12 wrisrad
13 Lo e
14 R ey
15 o T T
16 WEAETET o
17 Errcar
18 L el ]
19 Fraalil ey
20 B0
oy FLa
22 _MTLE
23 L a1
24 1 T STe
25 Esulie sO0sLE
26 HET iy 3

Encode Hame
Anjal
Sawini
Eoomi
Dracritic
Dinakarzn
Dinzrnani
Cinathanthy
[N dowweb
Kawv priya
koeln
Liki
Muraso
Py |z
Makkeeran
Old Wikatan
Falawar
SoTEN
Srreelipi
Soffview
Tao
Tace
Tam
Tsci
Wanavi
WiebLlagam
AutoFind

To Urnicumdles
anjzl2uricode
aminiZunicode
boormiZutcods
dizcritizZunizode
dinaksran2uricoce
dinaman 2unicode
dinathantky2un cod=
irdowebZunicode
kavipriys2unicode
kKelnZunicode
libiZanicode
Turasolizanicode
mylaiZunicxde
nakxeeran2uniczode
cldvikatan2unicode
palaverZunizode
romarZunicoce
sreglipiZanicede
saftvienZanicede
teb2unicoda
tacelLnicoce
tamzZuniccde
tsci2unicoce
vanavil2uricoce
welllagam2unicede
suto2unicoce

To Encuode:
uncode2anjal
uricodeZbarini
unicode=booTi
unicod 22diacritic
Lniccde2d nakaran
unicodezdingmani
unicodeZdinsthanty
nicdelindoweb
unicodeZkav priya
Anicxdelkoeln
Jnicode2libi
unizedemurasali
dnicxdeZmylai
un'cod=2 nakkeerar
uncodz2oldvi
unicedz2pallavar
unicodezroman
dnicxdelskreel pi
Anicxle?softwiew
uniz»de2tab

Lnicod

En

f=ce
uricodeztam
LNicoce2tscii
unicodeZvanavil
unizededwelbulacam
unicodeZauto

Talle-2 : List of Open-Tamil encodmgs to Tnicede comvertor and Unicode to encodings conversion python

un¢lions nam.

Also this facility can ke added to the web interface of the Open-Tamil project such a way that

end user ean upload their encoded document, and Open-Tamil funetion can convert the

uplnaded eneode document into unicode document followed hy returning it to the user by

giving download option. The unicode to encode option can be added to the document

comversion by choosing the encode oplion in the web inlerlace,
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The luture plan [or the encodmgs-lo-unicode and unicede-w-encodings conversion ol Open-
Tamil project 15 that introduce capability to handle the LibreOffice Writer Document and
Microsoft Word Document, by reading the text of the document and convert it into unicode
followed by keeping the converted unicode into the same place of the document. So that meta
alyle information about the texd content in the decument can be relained such as Bold, Tahe,
underline, lext color, lexl gize, paragraph indeniation, posilion, (ables, images, ele,

Packaging

Fow user commands {6 shown below in lisl) are provided in laiest release of Open-Tamil
project for uging library Tunctions as command line 10013 — 1.2, withoul writing Python code,
when user installs the open-tamil librany. This requirement was discovered in our previous
work [3]

1. tamilphonetic - convert EN input to Tamil text

2 tamilwordfilter - (ilier Tamil input only Crom all inpul 1exd data

3 tamiluellilter - filer Tamil wext Trom the wpul websile data

4 tamilisciiZuil8 - converl encoding [rom TSCIT 10 UTT-8 [or input ile

3. tamilworderid - generate o crossword (rom Tamil mpul lexl and wrile 1o
output. html file

&, tamilwordeount - like UNIX we program but for Tamil

Clienis lor Open-Tamil — Cusiomers

Clients of apen-tanuil library are reported for Pyrthon and Java version of library; the Python
library retains the classic clients reporied in [1,2] and new tamil-sandhi-checker project (1o he
presented at same conference, INFITT- 2018, Counbatore, India [4]), Vasu Renganathan’s
I'U'S [53] in Pvthon 1s vet another client. Java version of library 1s used by hMin Madurai, and
kalsce Tamil spoken calculator - hoth of them apps on the Google Andrond platform.
Commercial uses of open-lamil are (recly permilled, however we don'l know ol any at this
linme, We also nole that Arun's NLP | 6] project lext-summartzgr using correlalion measures
uses open-lamil library wlenteer 'famid w8 2t fewers'.

Solthiruthi Project

In the solthiruthi project we made advances to have a framework for a data-driven
spellchecker, with algonthms to recognize conjoined letters and few stemimer functions (of
many possibilitics allowed in Tamil language). More work needs to be done in to qualifiy this
dala-drive spell checker lor primetime. We also improved on integration with the weh uger-
interface with Ty MCL, first reported 1 [2].

Machine Learning Applications

We expect open-tamil project to grow in additional relevance with surge in Machine Learning
(ML) apphications and requirement for generating features from large data sets [to traimn the
ML models]. In this paper we show classification of Tamil words between words that are
natively Tamil or just a direct English transliterations into Tamil, usina the features sencrated
based on open-tamil hibrary. We found a 95% accuracy and 95% recall in testing dataset for
models uzing open-tamil and SciKit learn on Pythan environment | 7], Our test sel was 22,176
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wirds and raimng sel was 66528 wilh one-hot encoding [or Eoglish, Tamil stales. Some of
our results are shown in the Fig. 3. Feature vectors including unigram, bigram, vowel-
consonant, kuril-nedil information among other things.
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Kig. 3: Classificr ou fpat and teature veetar is shown for words "amma’, "love’, 'backet” (in ‘Tamil
transliteration)

Summary

We have reported various improvements 1n open-tamil hbrary. We continue to encounter
much of same challenges reported 1n [3] but we are moving fast towards making work of
npen-tamil available to non-programmer audicnce with binary packages, and command line
tonls and weh interfaces. Further, we are planning o refine our tools for more accuracy and
usabilily, Tamilpesw.us was launched carlier this year and we continue 1o expand the list of
funclions exposed via web interlace,
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ansBudl GlFwsld rpsuid sUlfle) yres CFemsussr - i oy isy

*apemerreui. &, mHH@Gord, GuwrAiud * " A glomin].
gpemewrsui Lt Byuiey wirenTeud., B ifluisd wmmyh waser Blgri il gewm,
Gludlwri usbsewevd &b, Grevwd - 636011, <thirupathi.vellore@gmail.com=

Y WY F FHSHBELD!

Wefld F(ph BTHTEES 6T @) sTenpi suigsuld FwHArowwrear surphans. (@)hHs
G ETPOBIL L suTpdhend, HL LS sTe0SHs0 srhu L Glgmiulwe gepmuilsr
Suiflgwrear susniFFsnw enwwin® SSw %), @) anenrw & H St oymlipsssrs) erhHu’ L
Glarmllws) wrpmib, @arsapw walsaflar Glsromllws sragsmns Glmmyg
Gurupsis @b Genpaurs wrHdlall L g. @bhs pafar som_sitiseaflsr apaib 2 soalear
us) L ullsy @mlinsurssnar 31 SErsslsl Glar iy Glaram ([l F%6u6)%anar
SEiu whmid Gum apguyb. @Hs HeTem 2 HhiEeTTe, 2 V& s5(H & Iriow
(Global Village) srsirm Blsmsv wrrfl 2 _suasid g5 swasSuduilse (World in mobile) oy sl
all A mFI. Belem parL_ &5 a1 @) sitenDw Gwibul L suigsulb swsEGud GlFwed Her.
siowomiC Gumsit, gysirrmi® Qsriflsim ub s T g w Hena)Gudlseflsy
GlFwuB S5 S 1q w1 GlFwallsanar BB T D, SIENDPHETE LBl o) r&b
Sdlypsiubss 2 srerg. (Diane M. Rubino, 2017). msiGsurdisir susglssrsgs
siilps ora @) - Cramau apsuib tnepds srairp snaGud GlFw el Mlypsiiu® s
o greng). Beugdmri wrsaul L GFla0 @Hs Glrwalullapart twstu®ssn 300 Gufib,
susglssrs wrif (Convenience Sampling) wenpullsy; allermiiun’ g ws)
@anwiflavsr wrhf wemuilst (Random Method) srayssr @umiin’ L g, L)
Qeinuliu’ L sreysener SPSS GuerGummsr ppsvid Lgtiumisy Qelutiu®#n s
@has o ailsr apsuld sugli wrsul L wasaflsn Gw tnepds Gswad 1iss
allyfliiysnriey, LwsTuBSED allHD. LweTUBSHIuB L 2_sirem Glomyll FTihHs
memL_psnm Fasser (Problems of Using), wassr Guayin srélirGmra @i o wi
Gerylan U GDUE5 SEEali)Haner oT(HSEHDTHGHID YauTs @H5 2,6
EYEILE L E R

HAmiiyGlarmaseir: oy gri®, GlFwead, mailar sar_ b, svwril Gursir, [§) — Gremay.

(Lp &HT s ST .

o &GBuAulilsit HyFs susniFd, Qasmyflst smismmuils WasOGlufu wrHmnEsn s
STHUR SE | sTeTHI. DYHl HEOTHI 61T BHMS 2_sUHUTal W Dyemalls) 2_wiids usimsms
(Deepanshu Agarwal,2016). sn&Gud Glrwad starug GuTgisuTss
SU_L_sndhsiu’ L GlosirBlummsit 9@, 95 balarsusns oaGudsaflsy
@S5S s g w5 (G &Garmiligwr,2018). sowmil. Guirsr statug o &GuFullsir

WEAT @ﬂﬂ.ﬂ BB USTIPE LISTHmeTs blETaimL_gl. H|B6) BRISK6T 6 suLpHSLD T
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senfleflulled stgliumid @i GFwsvsenears ensuils) @) mbsugBw GlFiigs wpysHsHTd
(digitalunite, 2018). sivwmir’ Gursit stadrg FTaTrenr GUrsrssnear’ Gursrmny
Ssmipliy allGuug s s Glumisug whmih GnieselFi g Gurarn FrsrrsnT
LW 63T 6T HsVs0T L6, () Hemiastlenwl Gumsy [F)snenmw sHls) B (Hlsugsi.
Guearblurmsrsanar @ wsh@Hsug CGursirp palar GlFwdsameard GlFliwsag . B)ensh
QarBglsnr apai vwsTuBssurd (computerhope, 2018). @Hs 21 g0
mrHmTenrigs) ensBud statug wellE suTpHenss®HS CHeNey ST LINSS &6y,

g gwrafw Guansy stairnrdlalll L g). ensGud [Ba0ars suriphenseni 150 s s Sl
uriiugl sigario. g asGufullar @swi Gurarngl, oS st @uwrimn 6l swsd]
(wedigtech.com, 2017).

&GS sTaiTu g SHEIUTWS DTS HS STUL WEHESEHLD LIWSTURSSHID HH
Gy #rgamb. Hesl vwaTuBss GurmerTErrEwr Sy suwBET 5 H
Hemwslsl. @)a Wassmamnhs alspaullsd snGlumrps Ao salns.
GlumUTATEWIWTET HTH SFamasanars N6ILTLES sTT WEHEHLD L et (55 H1-
Ssrmert. suilps oy rdsir usGsumy Fisnmasetsar Friulsy 165 Grsmeaussr [F)smemmwid
sugflwras snHelures @) - Goansu amwwkissila eyaflssliuBAng. sulpsr®
semuUT BB &riuGragsT apsuh sUlpssHsn e srer 12,524 Armwd
LIEHF TS B %M a0 (rml_Guesirl (@ snentw susg) Glainw i’ (Bsmsmg).

(s7ib. o swil & aor_sir,2017).

il siT (LpsiT sursummy:

@m@lwrails), sUlpBTEH WHD WIElGISERSS LPATEETTNTIOTSS %A DSl
BEVEY BT FTEIGHLD 6TEITLI FITIWTET iy symemer allenTsurs & rorsafliug, Glurg
Gasnauullsnar ulls allsnrallsy whsafl b Garsir® Caitiug, Cuab o s
BLUUSWTET WwHIIW 6l suefliuen L wimsT HirsurTs GUrsTmsensussie) e_gTemg).
SUlpHr® GsribHs @y wHoID gog FTihs SeNDSaaT BoullsemsdEs ol
@ wwrs @ kA wrald) Epbs sumANg. SUOEETEH o rfFlaT 556060
Garflaomi Lssismnurars m.igullihE o FajauFHETHLD, B|HT usTiFFEHETHLD
2 meurSHUUL LS. [BS6T apsiid, [3)- HrFrmish e maursughE 2o flu s spiwlsnu
CuibuB s pryub. @ssenmullarTs) Gariiha Ly Fll L missir
paThlarhEsliul G sumang. Gxsulst GFeansy, FL01pE Hewf S0, T aUTH6T LOHIMILD
Glamfls wenewm Bsurisshd s gig Frihs vulhF s Hefliug o),8wsns
wparGlar@asiu®@Ang (tn gov IT policy,2017-2018). tnepds Gawesflsir apsvid Liglay
GlFinuinn’ L FHlgoEHer HoHF Sauamigw GFensusnwill GlUmIsUENETST &HH E6T,
vgley Qe allawenriiugglsr Blensd Gurarmsunenmg 6% s Glsrsirsus
ulsayib staflsmiowrars. Cwaib @hss Glrwalsaflar apsib GluntL@ELD % %6060 Hsir
gemarsgin; 100% sflwrsngsrs o_sreng). sulps ojrfsr o_suray GlUmmeT sulphigs)
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WwHmID msTGsuri urgisTOYS siepn Frils sufllpssgls 199,70,315 Enu
SL_enL_&ar auplislul Beraner. sysar apson 17,76,7081 Guir nwearen L #mmri sar.
Saurseisy, 19,35,5047 Gui srissng ensGud stanrenant EHDU Sy smiwL_sr

@ ememt gaismemssri (tnpds.org, 2018).

SUPHTEH HTH 2.9 senpuilsit BT nss:

V Glurg wasemsms Sxamauullsnem @) snenrwin suyflwrsds Gerent® Glearmy
BT & HLD GlUTHILD&HHEHSEHD @ Guw @) ensnTiienis & (ST @su S .

V &lrmgs S BErssnEn @emantisnu sThu@SSIS0 whHDID 2.1 Hisnmullsy
SUlpmT 1y enard AmHE WrEleITS 2 16T &G 5.

V s10lp&S5 Ll gy fls whnibn senadFnbs GlosTElumhsr susls) st Henear

B (S5UT S FH5USE].

V wmennhs almaullsl sysmangs of Baemswn Callsr susg] Glas simss0.

V @spemmwiid ey Sullp Gluomylullsy; semflaf], wpnin saflwn Quflu gjsrallsy
HDMIHBHB6.

V gamaued Glgmyflst mil b apaid Glumg waseflsir surpsurSrrn wHID eurpHensdH
HT 55 eNET £ LT 5% %60,

Spiieyds Sariumy (Research Theory) whmin siisyopsnn (Research
Methodology)

@ 6% oy isuremg Caugdri wraul L &0 o sirer Gsugdmi WML (HLgim B0
SHTEHHETHED Hor O Hrmwnissr star Gurgsn 10 drme wassaflb 5555
afl@rriin’ g wsl ppsvld gmrayssr Gumiud L g, sflwrsd yiés) Qedwdud . 300
muFsaflsr srayssr ugliumiialn e sthsas6 smrarariul L g sasu SPSS
GlweThlummsT apad LFluTiey GFinbdiul L g). @).snb. Grrgofar urlysusnETsds
e RO Oy sst E.M. Roger's (1962) Diffusion of Innovation (DOI) sreirm
Garlurl enL smwowiorss Glaranr(® oy iiay el Rsrar . (@555
Garlurligar giglinsprulls y#wsrar GEmylsd mil Ll wEHaTTa) sTeksumy
amms GlarsreriuBE a7 Cuaih HBHs0 yBw sawBodigly ahs o)erey s
I sui &6 BSTHEHMS aTNUBSHFATNS sTaTLMNS HWHEHIG HTemer suflLpsnmns s
HlamL_&H s, [B)hHS 2 euTars Ssugdmim wrsul L GHls0 e_sirer Gaugdmi wmHmD
B WTHSBL STaISSTaNN Heor & Hlrmwmiser star Glorgsn 10 drme wassfl b
HHbHs allarriin’ iy wsissr susdldars wrgfl (Convenience Sampling) qpsmmullsy
CaiHesBSs, @amwiiaar wrgf wempuilsy (Random Method i g2 Glaig
el EH0UL L ST ppaoid grayssr Guniiu’ gl sfwrs Lirss Glew o 400
mUtsaflar srayssr ugtumbalhg sthsH &6 srarariu’ L g). sy SPSS
GossTELITmsT apsuh LGluTey) BlFlwiu’ L g).
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ugliumiiey wnmm alleuflsssy (Analysis and interpretation)

AP — ey sy = 1@lls0 sThSHenam oy e SHar wHmD ) Ssir

=Y, 6T .

erenm 158 395 242 Gui sy ewser, 1598 Guir Glusirser.

BITTES) 15- | 21- | 31-
arby |20 [30 |50
smallzn | 25.1|141.1|33.8

S susmennr 01 woHmnbh = susmenr 02

sval s@a | 126 S1p | ulb pamemad Ul b | spiiay Ligliy
 smallsi 27.8 39.7 23 9.5

2 Lsusmer03
il myflsiy sw & gmflss o pussluflder | ore gatluri | aflsusrwd aflausrw
aflaus rusb pmfluit; | Blurer o_ihLig )
allwru i

| Faallgih 26 23 19.3 18.8 6.5 6.3

oL Lsusmesr:04

@hs =y L susnanrsailsr Ly (41.1%) suissr 21 - 30 suwensd Caimbssuissr. 33.8%
wasar 31-50& 30 Guad suwgrer puTssT geaut. 25.1% muissr 15 - 20 awziss
2 ol surser gyeui. Guand Srrw wahsetlsr sdalls 5@slullaer umi e
Glurupsl, 27.8% wassr 120 suglilings £ vy sssuiser. 39.7% waEssr
@earmsama) Ul L 1b ugSssuTsearTHa)b, 23% wesssT WP IFmew UL LD
Ly Eseumsenmsayn, 9.9% wassr ey Ly U SEaTHTTHaYLD 2_sTamsri.
Qariibg Arro whsst QFbuyn Qgsrfleflsnar’ uprlé BHuAHemsulls: 26%
waEsar Fwbl Tyl GQFliusuisar, 23% waisar allausrw e HugsH gvars Garys
GFiiusuiser, 19.3% vsirel wHmND HsvspT wremTrEsTHear, 18.8% wassr syra
(svsva) seaflwri simmm esrfluiissn, 6.6% wahssr allsusrw Qurmesansn
aflwrurrn G husuisst, 6.3% Gui wyup Cr e Hugs allsusrulssr gy i

tnepds Glew el srisEnsEs lypaswrsarg starugbE 91.6% Gui Beirudssi
apsoin, 36.4% Gui allsmbumbd apsoapn 12% allhusparwrsni apsun Hplpsorarsrs
Glsfalggisrerart. @hsF lawsllsl wEser Gugllh sTHTUTTHFHLD HLDFID TETEHT
stairm Gaenallsd @ 100% waiseaflsv 91.8% grsenenLw swesGsfAullsy Fenanrw susg
@mwmmEsTw wHEw @Es SFamaunllanard vwaTLBRES Py FEDEHI.

S lnguistsumros) GeFwsfulsnsam spom wpemp Blmuailaill L s (@) snemrwin
@avaurwBaBu snaGudl Gpgid (Mobile network) apsub srarrsGa
GuibLR S &GlsrsrEmb susnsuilsy(Update) sysenear suigsusnioss Gsusr®iD stsirm
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Hrmin wEHEHET Hrassr stHlruTTisnug Bsiflalgsisrereri. Guwsinb; 98.5% wassr
FHUlpE oyrs ynardss HHILU S DL _KERL 6T SysnaTau s 9% o e gL
@emaaEsiul_@erergrs), POS Glupglrss st snsGrsnas uglay (finger print
scanner) @lsnamssiue. Ssuant(HID sTem S IS nriEsT. SOy Gleun Guruys,
@Eiou e_mpiilarissr Grilsy Gaarm sws maBransesnwl udla Gelsrd w’ HEw
Gragst Blurmlsenart Glumn (wpiy . @B EaTTsl (HauTHl L amienw Seubpmmaui
HmHig FEFVsuEI, S sHsulILUSl, SsunTsl LwsTuhSssug, ailhusnearwrerEr
HHLBSSAMOTSE ol DUMSTIITATET H& &0 HEHS ST BN F 66 F/ban S wilsy
S H & allsnatd s allhugs Gurarnsnsy pHOlaln sHESE0UGEID. (@) anenTw S5 s
steflsmiowTsd GlFisraund, Hyseir ety syre yHsrilsefl b gamsvw Gsusiy

D aTSMETs) =& spih ghson Frami wannullarars). %G Lurar ri{H
aflammanrOl s ey st Gsupy st Hemevw Beusnrig Fsvamos), HUTs) suflwrs
ailbusnargrri waulsaGs sumeug Gursey @nhs tnepds Qewsllullgnd sur Gsusir(BHib
sTaTL g Sy iallar Gurg BLssw GrraTeanmadsy wasear GHoluull

Gamifldens wmsib.

Py D

tnepds swaGud] Glawellwmams BoETLYDES 0&ESEHSE Fensnrwins sarrs UEs]
sumpLe Slrmeym waESEHD Hallar snsGud e sl mUuaTHeT LwaTu bS5 S DrTser.
Uy &5 @lsmemehmser @atm oFs perails sarrs ugslullgin BmUuusmsd wasssT
igadli L sy Gamiflaomi b unhmlw eyl arisnsuls Glummy)srarmi&sir.

Ul Glwmflullsr surullavrs Sjsuissr shisEhnL I 053U G snemwmw

BT 50 H S bl &HT (B SULH HTa ojaflsh @ BFemeusansTyLd, #6060 H SN 6 iLLD
steflemicwiras GumSlnrisst. starBsu @ Lrrw whseaflsn Gw Glumin
surGsunenul GlumplsiTeTsl.

@)z Frmw wHSeTsT LWSTUTL 1y D@ sTEM eDLDWITHAY LD, FTHT TN LD ST
staflgled yMbs LwsaTuESHID ausnsHaflg) b oy e b sTarsg). @) 5amrs) £lrrwmsailsy
o_grem Bl aflenad&sanLseflsv usnfyfluyib oyrs serflnfser, £rrw wahHefLb,
SUEHFLD SUITTHI U GID, BLmedlwimesT H),susmT G e pPeULD S Ta SemHEHD o eyl
Qurmlmensnd sererd shangssais) allDsliubaus Hsnnss @) Has Glsryflsd) muib
2 FaAMF. Hsnwlla sursy smeusslul_HerTer Fraslar allsumb, @ moyEsnea,
silimusner GHrin, allsnsy emey, HLwL STTHHS PHiHAE D Glum e_mlepwusier
gy aney GUrsiTmeuhsnm Whssr stallenwmrsd 6%i1h g 6lsrsralarmeari. Guaib
MEWL_E&EF FTEHEATHHWBNEW @) sar GFamsusst Glun Flwgib staTUEID, HOlLp
GuorflulGaBw ysmemdamsuynd yblw wpy b sterugnd Gl 55655

S iiallh@s simanr Blarmapsussr @sualll 860 mba G BEs0UC L g
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Giuwni Ly Sl psnmenw pfapad Gla g sian g, g s060 S il sl i Al
ormsEu AR Studia, Spaces g flwsw samderers.

&byl Sen g/l Gond (Chat bot) gy " s s oE@ i, wH & g
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https /ffyoutu.berBAEgAZVP KM
Reading Reference:
Augmented Human- How Technology is shaping the New Reality —-Helen
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An Entertaining IPad App Uselul for Sludents Learning o Speak and Read in Tiunil:
The Annanmar Story App In Usc In A Toronto Classroom Setting

Dr, Brenda Beck
Prolcssor, Depatimeni of Anthropology
The Universily of Toronto, CANADA

Thig paper describeg how mmporiant Tamil lolk epic siory, the Annanmar Kathay, an oral
version of which was collected 32 vears ago by the author. has now been reshaped into a
digital reading app. This new app exists w1 two versions, one 1 English and one in Taoul
Both versioms have been used experimentally in elemeniary and mid-level schools in the
Toronto area. The paper presenter will display the app on the conference sereen and walk the
audience through how it works. She will demonstrate how the Tamil version has become
cepecially popular with Tamil-speaking parents living in Canada. These are people who
fervently want to have their children learn to read in ther heritage language. In addition. this
reading tool sumimarizes an important culture-based legend. one that actually stems from
Coimbatore’s own hinterland. It 1s especially attractive because the app serves as a culture-
leaming tool for Canadian children, as well as being a language teaching aid.

The English version of the samce app tells the identical story, while presenting the same
visnals. As in the Tamil version, this all-Enelish variant includes ape-appropriate vacabulary,
simple sentence structures, and clear pronunciation, This versian is popular with Canadian
sludents of many cultural backgrounds, all of whom are struggling o learn English, a key
international language. Furthermore, this English version s particularly popular with South
Asian parents because it uses conventonal Tamil folk story imagery. The app reads hike a
comie bools, and it has “balloon-like spaces”™ for the speakers’ voices. It features naturalistic
raral scenes including well-drawn imapes of animals like tigers and hirds. It also includes
pictures of various key [Mindu gods and soddesses who are active in the story,
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Of particular importance is how this app rests on a basic psychological principle that what
vou see, hear and see written, simultaneously, becomes triply memorable. This 1s a core
principle that 1s heartily endorsed by the world of advertising. In this case the app reads
aloud. when requested. As a user hears the gender specific and well-modulated voice of the
various story characters speaking, she or he also sees these words being highlighted in yellow.
Appropriate story-related pictures are a part of the presentation. 1f the listener wants to
practice a certain phrasing or re-hear certain words, all they have to do 1s touch the “speech
bubble” featuring those words. The reader will then pause and the app will repeat the
requested phrase. This can be done as many times as the user wishes to listen. The app also
includes a few short videos with every episode which a reader can watch and thereby enhance
this fun user experience.

This paper will be accompanied by a number of video stills and very short examples that
demonstrate exactly how the app works. [t will also show some photos of the app being
successfully used as a reading tool in several Canadian classrooms. The fact that the app tells
a story adds greatly to its power as a learning aid. There is plenty of scope provided for a
teacher to discuss elements of this epic legend with a student learner, both answering
questions and pointing out its culture-heritage value. Several examples of the author’s apphed
approach to using this old story in a modern classroom setting will be presented. Some
students have even enjoyed acting out the story by designing a classroom-style drama after
having thoroughly learned its contents. These kinds of supplementary activities help students
to take on the voices of story characters and learn how to use phrasing and emphasis to make
their messages more effective. Finally, fun is a key element in learning. This app presents a
very entertaining and pleasing way to learn either Tamil or English. It 1s up to the user to
select the language of their choice!

The app described above currently covers only the first half of the Annanmar Kathai, a major
Tamil epic known mostly in the Coimbatore region. At the moment, furthermore, it only runs
on an Apple iPad. The author would be happy to collaborate in the development of an
improved app that will also run on smart phones across several different platforms.
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Engaging Augmented Reality and Collaborating With Learners
To Inspire and Maximize Learning of Tamil Language

Shahul Hameed M M {Shah)
Bedok View Secondary School, Singapore

Abstract

Leamners retain a very small amount of the information that thev hear and a slightly larger
pereentage of what 1s shown to them. However, when they become actively involved in an experience,
they retain much more information that 1s presented to them. In particular, the visual triggening of
Augmented Realitv sparks enthusiasm in learners., maximizing the opportunity for interaction,
encouraging critical response and the adoption of new perspeclives and positions. This paper describes
how Augmented Reality has been used to promote the learning of Tamil Language. Abstract concepts
or ideas in Tamil that might be difTicult for learners to comprehend can be presented through an
enhanced learning environment, Augmented Reality can harness both asvnchronous and synchronous
learning, allowing learners to acquire the ability to make links across different areas of knowledge and
o generate, develop and evaluate ideas and information. Augmented Reality is indeed a powerful way
ol promolting active language learning.

1. Introduction

In Singapore, everv student takes up Mother Tongue Language as a mandatory second
language subject. Students dread learning Tamil Languagebecause they find it difficult to comprehend.
Furthermore, most consider Tamil Language as having very little or no relevance to their future,
Hence. many learners have low commitment towards leaming Tamil Language. Most learners are able
o read texts in Tamil, but many are unable to comprehend what they read. Thev are also unable to
interpret what they hear, In addition, many are not able to express themselves clearly when speaking
or writing Tamil.As a result of all these, many learnersresort to learning Tamil through English. For
instance, they take notes in English of what is being taught in Tamil Language.

This scenario did not dampen my belief that students will learnTamil better if their language
learning interest is kindled. I decided to inspire their learning through engaging them in a meaningful
and active learming environment.To do this, | decided to use Augmented Reahty Apphcations to
provide a more authentic learning environment that engages learners in wavs that were never possible
before. With Augmented Reality, all learners can have their own unigque discovery path through real-
life immersive simulations. with no time pressure and no real consequences if mistakes are made
during learning. This technology thus promotes active learning and encourages learners to take on
diverse thinking perspectives. Engaging Augmented Reality both stimulates the learning interest of
studenis and equips them with the desire to explore further avenues of developing the various Tamil
Language skills.
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2. Methodology
The following objectives and strands explain how and why luse Augmented Reality to enhance the
jov of learning.

2.1 Learning Objectives

I. Learners are first introduced to Augmented Reahity. They discover its uses, especially how
it can act as a vital trigger for leaming. Leamers then find out about the diverse range and
charactleristics of Augmented Reality and deseribe and explain their extensive, applied uses. They will
zel to choose the type of Augmented Reality that most fascinates them and demonstrate how it affects
their learning,.

2. Learners also have the opportunity to analvze and compare learning through Augmented
Reality withthat involving traditional pedagogies. In doing this, thev evaluate the impact of
Augmented Reality and portray their understanding and leamning of Tamil Language.

2.2, Strand 1; Undersianding learning and every learner

I have been teaching since 1997 and pursued a Master Degree in 2013, Subsequently, after a
hiatus of two vears, Ireturned to teaching in 2015, After teaching Tamil Language for one term. I
developed abetter understanding ofhow a learner-centric approach can be efleclive in promoting
learning. This involves the teacher understanding the needs and strengths of learners, the process of
learning, and how learners™ minds are engaged in the learning process. As the progress of growing
technology affects the educational ambience. I explored how it can be tapped to supportthe learning of
Tamil Language. With my conviction that everv child can learn. I am also learning from my day-to-
dav experiences of teaching Tamil Language the underlying principles of learning for every learner,

2.3. Strand 2: Nurturing and inspiring learners

While [ passionately support the conventional pedagogies, | am keen to harness Computer and
onling-assisted teaching in the learning of Tamil to provide efficacious lessons. Motivating my
students to learn the language effortlesslvhas been one of my goals. This approach establishes
anadvantageous learning environment that stimulates and empowers learners. What 1 have gathered
from my experience in teaching for nearly two decadesis that very little learning can occur unless
learners are motivated on a consistent basis through the five key ingredients impacting siudents’
motivation: student. teacher, content, method or process, and environment. Bearing in mind that in
general, students are complex creatures with complex needs and desires, | amalgamated these five
ingredients to motivate them.

2.4, Evidence of Impact on Student Learning

In Singapore, students studving Tamil Language in secondary schools are streamed according
to their academic abilities. The students in Express and Normal Academic streams sit for papers with
higher weightingfor written assessments. Those in the Normal Technical stream do Basic Tamil where
the focus 1s on Oracy. | teach Tamil Language to all three streams. The students from these three
streams are of mixed abilitv. but the common factor found among them was that thev were not keen to
learn Tamil. My observations suggested that adopting a range of teaching techniques would aid in
cffectively engaging these students in their lecaming, Keeping my lessons well-paced, I used various
teaching techniques and online toolsio engage my students of differing abilities.
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Students started to displav traces of interest, especially when | designed my lessons utilising
online tools such as Educreations. Kahoot, Plickers.Socrative, Padlet, Media Broadcasts and social
platforms like Skype and Facebook. I got wind ol what they wanted and used these to spur their
interest further, Studenis™ interest were evident from their keenness (o atiend Tamil Lessons, tmely
attendance to Tamil Lessons, on time submission of assignments. and improving results in both
formative and summative assessments.

Informal techniques such as Checks For Understanding (duning teaching), Written Reflections
{End of Lesson), Polls (End of Module) and formal technigques such as Quizzes, Onling Learning
Modes along with the usual in-class activities and deliverables to evaluale individual students’
learning. provided me with the evidence that this approach has impacted students’ learning.
Embarking on the use of Augmented Realily was a natural progression for me in my continued quest
to 1gnite students’ interest in learming, | found out that Augmented Reality motivated and engagedmy
studenis to learnwith genuine interest and commitment. Augmented Reality also helped ito foster
greater students” attention and satisfaction. In shorl, engaging Augmented Reality in the teaching and
learning of Tamil Language truly inspired mv learners.

2.5. How will students experience lessons involvingAugmented Reality?

Educators can usethe “Explain, Elaborate and Experience Approach™ (EEEA)o generate a
meaninglul invelvement of the learners.

2.5.1. Explain

Firstlv, teachers can do a presentation to demonsirate the basic idea of Augmented Realitv
which 15 to superimpose graphics, audio and other sense enhancements over a real-world environment
in real-time. Thev can further explain how Augmented Realitv adds graphics and sound to the natural
world and how it augments the real world scene in such a way that the user can maintain a sense of
presence in that world, The wser interacts with the real world and, at the same time, see both the real
and virtual world co-existing — the user 1s not cut off from reality,

2.5.2. Elaboration

Studentsmay then be provided opportunities to explore and hamess Augmented Reality from
widely available tools online. After gaining exposure and trying out these online tools, students can be
asked to share how Augmented Reality has truly changed the way they view the world, how the
technology and its components loomed informative graphics and audio to coincide with whatever they
see. and how it has enhanced their learning. Students will then share how Augmented Realitv apps
have become transportable and generally available on vanous devices, They will share their
findingson how Augmented Reality is beginning to occupy iis place in audio-visual media and used in
various fields in our life in tangible and exciling wayvs such as news and sports. Above all, they will
show how Augmented Reality is being used to facilitate the learming of Tamil Language.

2.5.3. Experience

This involves lessons where the students are taken through hands-on activities o better
understand how Auvgmented Reality creates immersive, compuler-gencrated environmenis for them fo
gain more experience. Thev will comprehend how using Augmented Reality creates the interface for
learners to use these syvstems to learn more about a certain historical event. The hands-on activitics
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will enable studenis to walk into a Civil War battlefield and see a recreation of historical events in
panoramic view.From their own classroom, students can see The Majestic Taj Mahal “appearing” right
in front of them and experience a panoramic tour of it. It would immerse the learners in the learning
scssion and they would alsoestablish better collaboration among one another.

3. Conclusion

It can be established that students” learning interest will certainly be ignited when using
Augmented Eeality. However, educators must be careful not to let the wide availability of Augmented
Reality apps. which are mainly in English, to distract from the main aim ol ils use as a tool for
learning of Tamil Language. There are so many Augmented Reality apps available online and. if not
monitored, students may shilt their interest to trv out every one of them, lor all these apps carry
intriguing demonstrations and games, We need to alertstudents to be mindful of this, We need to
partner with parenis to create an awareness of how Augmented Realitv can create a useful learning
environment. Once the students are au fail with the rudiments of the Augmented Reality, they can then
progress to the next stage. where they will learn how to create their own Augmented Reality and this
can be used lo assign projects.

We can liaise with some of the leading Augmented Reality app owners to showcase quality
student projects. If successful. thesestudents projects will be available in Tamil Language for many to
use and benelil. Moving on, students with entreprencurial abilities may even develop and market their
own Tamil Augmented Reality apps. thus maximizing the use of Augmented Reality in Tamil
Language.
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Abstract

In the last two decades of education reform, teachers have been viewed as central to both the
problems of education and their solutions. Education researchers and school leaders have
faced the challenge of motivating teachers to high levels of performance. The purpose of this
study 15 to examine the Information and Commumecation Technology (ICT) literacy among
the Tamil pre-service teachers in a teacher training institution in Malaysia. This study
investigates the knowledge level of ICT, usage habits and the attitude towards using ICT
among the Tamil pre service teachers. A survey was used for data collection and it was found
that participants show different habits of ICT usage while they are studying in the institution.
The research found that the Tamil pre-service teachers have different attitudes towards ICT,
based on gender and age. Recommendations are made and implications and suggestions for
further research are provided in this paper.

Introduction

Today the world 15 largely connected by technology driven communication with ever
increasing outreach of Information and Communication Technology (ICT). The important of
ICT in people’s lives 1s unimagimable and 1t’s important to understand that the technological
literacy will become a fuctional requirement for people’s work, social and even personal lives
(Iroha Kalu, 2014).

Malaysia implemented the first computer system in 1966. Since then, the Government has
introduced various initiatives to facilitate the greater adoption and diffusion of ICT to
improve capacities in every field of business, industry, education, and life in general. These
measures include the enhancement of education and training programmes. (Chan, Foong-
Mae, 2002)

Problem Statement

Teachers who are vital link in the education field, play important role in implementing ICT
education through teaching and learning. For this purpose, Tamil pre service teachers need to
accquire ICT competencies such as the knowledge of ICT, attitude and use of ICT. It 15
important that they are exposed with enough knowledge and positive attitude towards ICT so
that they will use it in teaching and learning when become novice teachers. This will ensure
the Tamul students gain better learning experinces.

Lack of adequate knowledge and experience is one of the main factors why teachers do not
use technology in their teaching. This also results in teachers’ negative attitude towards
computer and technology. In addition, lack of confidence leads to reluctance to use computers
by teachers (Kumar & Kumar, 2003).
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Therefore, this study will investigate the knowledge, attitude and use of ICT among the Tamul
pre service teachers from the Teacher Training Institute Campus Ipoh, Malaysia.

Literature Review

Today, a great number of experiences with educational technology in higher education exist
worldwide, especially in the developed world. This has resulted in new opportunities in the
inte-gration of pedagogical and technological resources, which has enlarged flexibility across
the learning process. It has equally improved the communication between lecturers and
students and the interaction between different educational resources (Danner & Pessu, 2013).
Oliver (2002) asserts that the use of ICT in higher education such as teacher training institutes
enhances student-centered learning. Within higher education, one of the major teaching
challenges has always been helping students to bridge the gap between knowledge and real
life practice. This 1s especially important in applied academic disciplines such as education
where professional knowledge is constantly being renewed and recreated through real practice
(Cheetham & Chivers, 2001)

Regardless of the quantity and quality of technology available in classrooms, the important
matter is the teacher is using [CTs. Therefore, pre service teachers must have the competence
and the right attitude towards technology (Kadel, 2005). An ICT competency describes what a
teacher should know to be able to use technology in his/her professional practice. Kirschner
and Woperies (2003) highlighted some major ICT competencies teachers require. These
include competency in: making personal use of ICT; mastery of a range of educational
paradigms that make use of ICT; making use of ICT as minds tools; using ICT as tool for
teaching, mastering a range of assessment paradigms which involves use of ICT; and
understanding the policy dimensions of the use of ICT for teaching and learning. Simularly,
Marija and Palmira (2007) classified ICT competencies into two: basic and educational ICT
competence.

A descriptive survey was carried out by R.B. Danner in Negeria among the students in teacher
preparation programme at the University of Benin. The results of the study showed that the
students’ ICT usage was low, particularly the use of internet and email. Only 2% of the
respondents perceived themshelves to be competent in Power Point with about 70% having no
capability at all. There was also a significant diference in the perceived competency among
students according to the type of computer training, with those with formal training
perceiving themshelves to be most competent in ICT skills. From the findings, the lack of
access to computers and internet conectivity within the faculty present a serious 1ssue
affecting staff and students” use of ICT applications.

Another survey conducted (Moganashwari and Parrilah,2013) to determine knowledge,
attitude and use of ICT among ESL teachers in the district of Port Dickson, Malaysia. 100
primary school teachers participated this survey and the findings revealed that most
respondent were knowledgeable in using applications such as MS word, internet exploring, e-
mailing and MS power point. The respondents demonstrated positive attitude towards using
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ICT as majority of them used ICT for teaching and learning and felt that computer will
change the way the students learn in classes and also found it effective in students learning.

A similar study was done by Erdogan (2010). The study comprises of the knowledge level of
teachers in ICT use among Turkish teachers. The findings indicated that the most widely used
ICT type 1s the Internet followed by word processing. The mean scores of the responses
showed the respondents having close to little information. The results also revealed that
teachers had a high level of knowledge about the software but low levels of information on
most software. The results also confirmed that teachers have a low level of ICT knowledge
and those previously trained about computers had higher level of use than those who did not
receive any training. This clearly shows that training 1s important for teachers. Most teachers
tend to use the internet, email, word processing, graphics and presentation software as these
skills are essential for the job scope. However, there are some technologies which require
technical knowledge. The study too confirmed there is a significant correlation between the
levels of knowledge about ICT and the use of ICT in education. It could be concluded that the
higher the level of knowledge on ICT the higher the level of use in education.

Objectives of the study
This study is aimed to investigate ICT Literacy among Tamil pre service teachers in
Teacher Tramning Institution Campus Ipoh, Malaysia. The objectives of this study are to find
out:

a. the knowledge level of the Tamil pre service teacher in ICT.

b. Tamil pre service teachers’ attitude towards ICT.

¢. the level of ICT use 1n learning and teaching.

5.0 Research Questions

I. What 15 the knowledge level possessed by Tamil pre service teachers in using ICT?

2. What are the attitudes among Tamil pre service teachers’ towards the use of ICT?

3. What 15 the level of ICT use for educational purposes by Tamil pre service teachers?

4. What are the obstacles or challenges faced by the Tamil pre service teachers in using ICT?

The Conceptual Framework

The model that has been adapted in this study 15 the Technology Acceptance Model (Davis,
1989). This model basically points out the external variable that influences the subject to use
the tool. These external variables influence the perceived usefulness and the ease of use in
using ICT. The attitudes of individuals too determine the use of ICT. What is the intention or
behaviour that an individual possess to determine the actual system in use. The Technology
Acceptance Model (TAM) is an information systems theory that models how users come to
accept and use a technology. The model suggests that when users are presented with a new
software package, a number of factors influence their decision about how and when they will
use it, notably: Perceived usefulness (PU) - This was defined by Fred Davis as "the degree to
which a person believes that using a particular system would enhance his or her job
performance". Perceived ease-of-use (PEOQU) - Davis defined this as "the degree to which a
person believes that using a particular system would be free from effort” (Davis, 1989).
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Fig 1: Technology Acceptance Model (Davies, 1989)

This framework 15 used to investigate the knowledge level, attitude and use of [CT skills
among Tamil trainee teachers based on the demographic factor which i1s gender and
department, The output of the result is to analyse whether is there a difference in their teacher
training activities.

Methodology

This study involved a descriptive research design which used the survey method of data
collection which is a quantitative method in order to obtain the results in the research area.
The questionnaire was designed in such a manner as to get hold of results pertaining the
knowledge or skills acquired by the respondents. This would further help in determining what
could be recommended to uphold the education training system integrating ICT. Besides that,
the attitudes of Tamil trainee teachers to play a crucial role in determining the output that
would be produced in the near future. The methods chosen had definitely helped to achieve
the objectives stated earlier,

This study was done in Teacher Training Institute of Ipoh which is situated approximately 10
km from Ipoh, This location is being selected for its suitability and relevancy of the objective
of the research.

The population of the study comprised approximately 100 Tamil pre service teachers who are
undergoing teacher training majoring in Tamil. They are currently in semester seven of their
eight semester training,

After identifying the respondents, the questionnaires were sent to the respective classes
immediately, A covering letter requested every respondent to kindly answer all the items
together with the permission from the Director of Teacher Training Institute Campus Ipoh
was attached. The time given to answer the questionnaire was 1 days. The identified
department were given the questionnaire and the heads of the class were responsible to collect
the questionnaire forms and return them back. The data obtained were collected from the
respondents themselves and the relevancy of data were reliable as the researcher himself
engaged in the collection of data.
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The data was analyzed using the SPSS program which is “Statistical Package for the Social
Science” to obtain research statistic. Descriptive test was used to explain about the
respondents’ background, the knowledge level of the respondents in using ICT, attitude
towards the use of ICT, use of ICT among respondents and challenges or obstacles faced by
them. The proposed test was helpful to answer the research questions which had been
discussed earlier.

Results

Demographic Background

Two third of the respondents in this study are females who represented 64% of the sample and
34% of the them are males. This representation shows the current status of gender breakdown
among the pre service teachers in the teacher training institutions in Malaysia. Most of the
respondents have experience of using computer for more than 5 years which comprise of
83%. Again two third of the respondents have undergone formal training. This i1s 63% from
the total and 35 % of them did not receive any formal training for ICT,

Knowledge Level Possessed By Pre Tamil ServiceTeachers

In Using ICT 32% of the respondents have excellent knowledge in word processing and
©1.2% of them posseses good knowledge. Only 6% respondents rated themselves having fair
knowledge in using MS Word application. As for MS Excel 51% of the respondents have fair
knowledge on the application. About 29.6% regard themselves have good knowledge using
MS Excel. Slightly more than half of the respondents have good knowledge on PowerPoint
application which comprises of 52% as they are required to do presentation during their
learning process. 43% of them have acquired excellent knowledge on powerpoint
precentation. 60% of the respondents have excellent knowledge on the social network such
facebook as it has become most popular among the yaoungsters. As for knowledge on internet
browsing 46% of the respondents have excellent knowledge and 47% of them have good
knowledge on it. This shows that internet browsing is a vital for them to get more informtions
related tho their teacher training. The average mean shows that the respondents are equally
excellent in the level of their knowledge in word processing, power point presentation and
social network. This 1s due to their excess use of these tools in their daily life as a pre service
teachers.

Attitudes Among Tamil Pre Service Teachers Towards The Use Of ICT

The respondents’ attitudes towards 1CT are positive accept feel neutral when anything goes
wrong. It shows that 63.3% of the respondents feel that they are not sure if anything goes
wrong whether they can fix it or not. Only few of them agree (20%) and completely agree
(2%) that they know how to fix it if something goes wrong. The respondents agreed to the
most number of 1tems concerning attitudes towards [CT. 93 9% of the respondents agree
(51% completely agree) that they feel comfortable using ICT as a tool in teaching and
learning. They feel excited to use ICT in teaching and learning, 90.8% (35.7% completely
agree) and find it 1s not stressing them out (51% disagree). 46,9% of the respondents agree
and 50% of them are completely agree that the computer is a valuable tool for teachers. 91 9%
of the respondents agree or completely agree that ICT will change the way they teach and
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learn. 61% of the respondents disagree that the ICT is not conducive to use in teaching and
learning because they find easy to use. Only 3.1% of the respondents completely agree that
using ICT in teaching and learning 1s not easy. 59.2% of the respondents are agree and 32.7%
of them are completely agree that computer helps them understand concepts in a more
effective way. The majority of the respondents 1.e. 94 9% agree that computer helps them in
teaching and learning effectively. Only 3.1% of the respondents are completely agree and
13.3% agree that the computer creates technical probelems and therefore it is not condusive to
ues in teaching and learning.

Level Of ICT Use For Educational Purposes

66.3% of the respondents mentioned that they use ICT tools for teaching and learning specific
subjects often. But they seldom teach computer skill to others 1.e. 72.4%. Finding and
accessing information and educational materials arenimportand in teaching and learning.
78.6% of the respondents are practising that actvity, 72.4% of the respondents use ICT to
make lesson plan and conduct presentation which are part of their training. The respondents
quite often communicate with other pre service teachers. 51% are doing that often and 45.9%
of them are seldom. As for communicating with lecturers 32.7% communicate often and
58.2% of them seldom do that. 88.8% of the respondents often use ICT for report preparing,
writings and assignments. The results for the use of ICT shows that mejority pre service
teachers use ICT tools in their teaching and learning activities,

Obstacles Faced By Tamil Pre Service Teachers In Using ICT

Majority of the respondents (53% to 81%) find that they sometimes face the obstacles or
challenges for all the 9 items 1n this part of the stusy. This shows that they don’t face it very
often. Sometimes 81.6% of the respondents face lack of technical support, 64.3% of them find
lack of time and 66.3% responded that they have hmeted knowledge on how to make full use
of ICT. 53.1% of the respondents agree that sometimes they are lack of understanding on hoe
to integrate ICT in teaching and learning. 62.2% of the respondents sometimes face
challenges when there is lacking of software or websites that support teaching and learning.
The other obstacles taht they sometimes facing are lack of internet connectivity (55.1%), lack
of computer skill (64.3) and lack of lecturer support (56.1%). About 4% to 36% of the
respondents are seldom facing the obstacles 1n all the 9 aspects in this part of the study.

Discussion

The findings of the study can be summarized under four headings, which are the level of
knowledge Tamil pre service teachers posseses in using ICT, the Tamul pre service teachers’
attitudes towards ICT, the level of ICT used for educational purposes by Tamil pre service
teachers and the obstacles or challenges faced by Tamil pre service teachers in using ICT.

Research question one was aimed to investigate the knowledge level of the Tamil pre service
teachers in ICT. The average mean of the items in this part is 1.85 which shows that the Tamil
pre service teachers’ level of knowledge on ICT is good at using applications such as word
processing, spread sheet, power point and e-mailing as these are the main applications which
are commonly and often used in the teaching profession. The results seem similar to research
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done by Moganashwan & Parilah (2013) where majority group of teachers were
knowledgeable on ICT. Study by Vahlidah (2013} also confirms this research as the findings
of the study reflects that the respondents were having good knowledge in ICT.

The second finding 15 related to attitudes. The findings demonstrate that Tamil pre service
teachers’ attitude are positive. The results demonstrated that majority of the respondents have
positive attitude towards using [CT in teaching and learning activities. The Davis Technology
Acceptance Model (TAM) corresponds well with the study, The average mean of the items in
this part 1s 1.65 which shows that the Tamil pre service teachers completely agree with the
statements regarding their attitude towards ICT. They feel comfortable using ICT as a tool in
teaching and learning and finds that it doesn’t stresses them out. The use of ICT in teaching
and learning excites them and because it 15 a valuable tool for teachers. The Tamil pre service
teachers also find that ICT 15 conducive and more effective to use in teaching and learning
because it i1s easy to use.

The third finding concerns about the use of ICT for educational purposes by Tamil pre service
teachers. The average mean for this part is 1.45 and this shows that they use ICT very often.
They use ICT to teach computer skills, do presentations, communicating with other trainees,
preparing reports. This finding is parallel to studies done by Danner and Pessu (2013).

The last finding of the research is on the obstacles faced by the Tamil pre service teachers in
using ICT. The average mean for this part is 1.85 which shows that they sometimes face the
obstacles that mentioned in the statements. They sometimes find lack of technical support and
time in IPG and school. They also find that they sometimes have imited knowledge
understandings on how to integrate ICT in teaching and learning. Sometimes they face
problem such as lack of software or websites that support teaching and learning, internet
connectivity, computer skills and support from lecturers and college.

Conclusion and Recommendation

The findings of the study have implications on pre service teachers and policy makers. It 15
high time for pre service teachers to be able to use the computer effectively. Pre service
teachers have to well equiped themselves in order to be on par with students. It 1s no longer
for pre service teachers to give excuses as technology 1s evolving rapidly. It 1s time for all
learn the required skills. Positive attitude motivates individuals use [CT effectively and
further upgrade the needed skills.

As for policy makers, policies which had been formulated should be appropriate and
responsive to the needs of knowledge society in the information age. This study focused on
pre service teachers’ knowledge, attitude and use of ICT. Future studies should be done in
terms of students’ perception on teachers towards knowledge, attitude and use of ICT. This
will be enable the policy makers to make improvement in the current education system as
well as look into trainee teachers’ needs, This study is limited to survey thus future study
done should include interview or observation to further enhance the findings.
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Iniroduction

Having a big interest on word s music scales, and indian musie, and tamil language, and

myself database development expert, | ereated my own tool to manage rhythms and seales. 1

will describe how and what 1n this paper.

Scales by cullural usages

Imarsas
2122122 (7]
IMREA (7
73373 [A]
222 (7
?A77A (4]
31234 (5]
1312722 [7)
292917 (7
21]A2 A
rabta kAR

Presentation

Scales

Here are the fundamental researches T do on scales

Rdea

ceflra o u-~g-rd -
Fefl+E+0+U+F+F-+F
Fallas@E-l-s g5 sF

re-fdva-~o-ru~m-~[l-e
Faflab-+U—gF

For &2l —+U—++F

- R R TR ey -
Fafla@EaoausgFaBlarF
cefva-fl~urg~fl-er
Fell+G+D+U+Gl+FE+F

g
Qo= -®-CB PG
@ oM EDeDe@ 6
Qochee e@e@e «: O
Qo@D BeCle@BD G
@o@e e@DeDe@e ¢ @
Qoa@a@oDe s @+ Q
Qe cEDeD@eiPe O
Go@eEDO@D:G
Q@3 c@O-@D:Q
@ oM@eDeCi@e 0

» why 12 halltones ? Prahably relaled o astrology, 12 signg.
» why 7 notes names in almost all culture ? Probably related to planets, 7 known planets at

that time

= FHSwWUSF
« Na ki a Ma Pa Da M
« ABCDLETG




« Do RedFaSolLa %1

Map of paper

Paltams and prime numbars in indian music - Koval - Proléa on 18/06/2018

Universs

f_
T Phnets and signg
MNote narras symrratical

12 hall lones, 7 names

Presantaticn
taam, lagu, dath

T Weaving Scales

PrimE Numoers -
e, Talarn salterns
Databasa
What is 40 Lanouace
\isua sdilar
About
Sezlas and Sroups
Sealas Onfaf
" Sealas tristatrs
Components 4 Molaton
plons Displeay
proTons
_ d3, Graphs
\ Scales
. = Hotogams
Dizplen e
Cratljs
Export for andoid
iCrabe Word's scales
Android Apps / tapshaka I~dan syitims
astrohiuse Botn
Wesving tadition Weaving rylhme
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v Why there 1s no svstem to name the full 12 semi-tones 7 1 try to create 2 notation system for

thal purpose

There are two kinds of notation, one ahsolute and one relative.

VWestern Abs
olut
c
EXN C | CH D | D4 | E B F¥ G Gf | A | Ad| B C
Db Eb G2 Ab Bb
I'R Do |Dogf| Ré |Réd| Mi | T'a |Tad | Sol Sol | La |Lad| Si | Do
£
Ra M Sol La Si
b t I b I
INDIAN Rel
ativ
e
Tamil s i il oy wo | ol oo s [ oA | =
SO A | E |
Télam
Télam sysicm in India is really sophisticated,
v Combination of sipns  « On, « 1w, « iy
Motation | o u I h ‘ i w ‘w F'J o & ih #
‘ ! = ® ‘ ‘ z | B m | 5

v All the combinations are not used, based on the idea that the rhythm is cvelic, ic
= Rubaga « 01 » 15 same as « 10 ». So only « 01 » exists.
« Tripuda « 100 » is same as « 010 » or & 001 ». Ko only « 100 » cxists.

« Finally, only 7 patterns exist
« Epa« 1», Rubaga « 01 »_ Jhamba « 100 », Tripuda « 100 ». Madrva ¢ 101 5, Ada
a LLOO 3, Thruva « 1011 .




128

4T

What is 4D

This software allows yvou to develop and deploy high efficient datahase, with a structure
delintlion, a pawerlul language, and a lavout mierlace, This 18 a Tull chent server solulion,
able to drive up and more than 100 users connected

simultancously.

DOM H.“_,lﬂ P("*
The language accepts SOL. and a web server 15 o -4
available. The platform can be Mac os or Windows, :Il:!:,—"

For developers, standards are alsc a way to save
valuable lime and money .

In faet, the more standards you incorporate, the easier
il becomes 1o zrow your busingss. Supporling yout
users 1s easier when vou're using well-documented,
widely-adopted technolopy. And when the time comes
lo hire or work with other developers, you' Il spend less
time traiming them.

A partial list of standards supported by 4D

o Data Transfer - DOC_HTTP, BPC, SOAPR, SQL Pass-through, TCPAP

« Database Interfaces : OCL ODBC, SQL, MySQL

» Data Formals (Text & Binary) : XML, DOM, SV G, BLORBs, IPEG/GIT/PNGTMP, FXIT,
LUnicode

v Internet Data - HIML, BHP Ajax, Javasceript, CSS, Flash, Flex, Adobe ALK

Sepabbiran
diedonraticas
Crade

Cryial Hapsst

TAWMD PARTY SYSTEME THTERPTRILE BLLTEMRE

My business in Protée, 18 to conceive and create end customer databases with 413
Naturally, T went 1o use thig product i order 1o deal with Secales and cultural groups.
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proScales, tools for word's musical scales

Wani 10 uge and exporl musical scales used in the word, categorized by cullural usages 7

proScales lcls vou manaog scales, got siatistics and play them, And linally export dircetly a
text ready to use for android and integrate them in vour mobile apps.

Casily manage:

« a repository for all your scales n one place

v oroups to have vour seales catevornized by culture

+ Display scales notations in 21 formats, and with 3 algorithms

« Mone, Left to Kight, Gnanoyg {keep standard names as possible)
v siatistics o obscrve and analyse cultural impactl.
« Groups, Analyser, Manager, Usages
» proTools i3 provided Gilled with 1000 scales in 36 groups.

Enae

Motations

<€

Acales

Statistics

- Displays

Mote's names

ZaFakh, SaRara, SaRin, SaRif, Sa133 FUE, #10E,
wil b, FE1=, F123, Do s, Do, Do #§, Dol23.Ch,

= S, 0k F, G123, Asiral, Flanats, Intarea z

Mone

Algorithms

Left = ght

L
1
—

Keyboard

——

Seales groups
Soa e Jnplysing

s CnanaFag

Marrix 20 vertical
- Wi 20 herizontal
Kevboard 20

Wi Wi: | P& Fad  Bol

Em-m t'all!
I C®E 0 e 0 REER0 e
i

|

Exports

|

COMPONENTS

Scales manager

Scales usagas
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For pood programming, 11 1s nnporlant o de component based archiecture. Then you get
reusalle module of code. vou maintain better bugs free code, and vou pet 2 more regular
inlerlace

In proscales, the components are

+ Scale picker bi-states and three states

» Widgel (o manage parameters © nolalion, algorithm, digplay. .
+ Display scales in different modes

SCALL PICKER

rofl o @ o A o B | o
» The bi-states scale picker ED 20 SO K]
allows vou jusi Lo choose wilch
degrees 1 a scale are on .
or il Ena ARGl Ou Ma M Pa (T T N NIJE
« The three-states scale picker 900 CKY IR

allows vou to filter witch scales vou want based for each degrees with on, off, or iddle.
EZ30
WIDGET

This widget allows vou to choose the notation, the algorithm and the display mode.

B SaRaNu v P none B uire

20 sarana LeftRight Cirela

m i (Gnanarzg W ﬂ Matrix 20 vertical
EX soris

m 32123
T | b n Ky anare 20
FTH

v, m 55 m Gnanoy simple
m #f b Ghanarag £ lines
m Fif & E Crnanarag 3 ines
-

Cok
Co%
m Cob #
LRl T2
n Ch
Bl

[ .= FoRE
c123
) sstral
m Planets
B2 interuals

u Ratrix 20 horizontal
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DISPLAYS
Different displays are provided to display scales. The poal is one to casily sces the fact that
gomg one slep is tune going dillerent step’s height based on the seale selecied

Line Matrix 20 vertical

Displays

Do

Matrix 2D harizontal

Circle

The use of javascrpl ibrary is a musl, and some examples made in d3 wall be shown,

Cottee Flavour Wheal
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Andruid

Different mobile app are developed at Protée, based on scales and Rioas.

iChime
Word's scales player

https: play. poople comistore/apps/details ! id=ors, protec ipenduledhl=en US

lchime basically 1s a clock  but one with many special and fun features that will expand yvour
understanding of time and the way it can be indicated.

Here's why. Consideration of the clock raises plenty of questions: why 12 dots and not 24,
why 2 turns for one day, why 60 mimutes per hour and 60 seconds per minute? These
gquestiong have led ug lo ofler dilTerent views thal are [un and educational,

Like ihe churches and clocks of vesierday a chime indicales the time Jor us audibly, Here, in
addition to the usual knock play mode. we offer an exclusive tonal clock that links the 12 dots
ol the clock dial with the 12 semilones ol a musical scale, Hearing “sound time™ ig shorier,
softer, and much more fun! Esen better. you’ll train your ear to the musical intervals! For
cxample, C—Dand C —F i That’s the (major) 2nd (two semitanes) and intong (3ix
zemitones), meaning i1°s 2:30'. Or a major third equals 3
(semitones) and a tritone equals & {semitones) so 3:30. You
can also run without a net usig 'perlfect pitch mode', This
means using “sound tme” without the reference of 12 1 b
(sounding C). So if your hear D and F¥ it also means that it
15 230,

.aran [4)

iCrabe
Word's scales plaver

L
( Tyma = wiren i {147)
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hitps: fplay_ zoosle comdsloredapps/delails?1id—org protee ipendule& hil—en US

All the world usually used musical scales in Lthe palm of vour hand? This 15 possible thanks 1o
1Crabe with over 1000 scales referenced 1n 55 different aroups. You will travel to China,
Japan, India (411 rapas). Eskimo... but also with the classical composers such as Liszt.
Messiaen, Prokofiev...

The selected scale 15 then proposed in a unique displays as polygon and instrument
representations, and 1o histening with hig play mode ¢ crab » 1o lel vou become familiar with
that scale.

tapShake
lapShake ; Indian rythme maching

hilps:play. google comistore/apps/delails?id—ore protee. lapshake& hl—en TS

A metronome, still, but with exclusive features, which enjoy vou, professional musician as an
amaleur, student or child ariisi sced!

Indian rhythms are exciting, and are a perfect culmination of game patterns. tapShake

handle tilams(7} and djathi (5 useful among %), L'se "epa” to find yourself in familiar territery
(single measure).

From alwavs back in time, our metronomes are distinguished by the completely real nme Tap
exclusive modeT. apShake listen on you lap the sereen, (]l the end ol your tempo, and
continue on the fly. You can also specity the tune signature at the tap by tapping once more,
such tap thinking 1, 2, 3, 4, 1, then vou wait, the beat 2 is not produced burt tapShake 1s there
on nexl 3rd commming, Try il and love 1!

Tap to the beat 15 ok, but now shake vour device as welll Using a phone, the gesture 15 s0
narurall

We provide a full set of original, beautiful, captivating display modes (=20} as pendulum,
tocker, fibonacel, polygons, but also for chuldren... Each display wall be more suited to a
IVEN Silualion.

A metronome needs sounds and we provide more than a hundred regrouped as metronomes,
insiruments, drums, voeals, bells and gongs,

astroMuse
Both scales and tilam astral based composer.




O HHAL TEDr [ el

hitps: fplay_zooele comdsloredapps/delails?id—org prolee s
tromuscéhl=cn UUS

AstrodMuse 15 an cphemens calculator, an astral theme
display, and above all a keyboard (or playing on demand
and a pendulum for playing at intervals a music composed
according 1o the astral positions, This musical compuosition
1s set with 4 scale, a temperament. and a tilam.

Musicians: to learn ranges and temperaments. To hear
compositions and to be inspired by musical framments. Y ou
can also play on the screen by launching ragmems lor
giach planet on touch.

Astralopers: caleulate the current theme or ar a specific date-time-place, and play the specific
corresponding music.

Clock: a music every hour, and its fragments every 5 - 10 - 15 - 20 - 30 nunutes. A might / day
mode allows vou to use it as an alarm clock, with music abways different

Conclusion

Indian music and rhythm are amazing reearding cycles, loops, and primary number uses. This
15 nol Lhat gurprising, a8 thig culture and tradition 15 all but weayving, For real maleral, lor
music, lor decoration and arclulecture, all is based on paticrns and cyele,

And in this case, primary mnnbers are those wlich allows the more length belore repetition. It
allows the use of short patterns with the lughest length.
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HUp Hembisafls) [@ensnr Lir g STy

BB G eir &G emTeiy BT TwswT i
Flenewt Bwsumeni— [FsnenTw LUTHISTUL ), BT Fem s
Accenture Singapore Pte Ltd,Singapore 545125 Email:
ganesh.narayanan1970@gmail.com;

(Lp S3T 5B} ST

@ enenTwin: FupsTwD, suslHD, @FsVsESwid, allshshTarin, sursurmi, &,6TlsLD,
GlumpHIGUTHE, FHaus) BTyl B b, @liug ks Hennullsib, (&) anenTwib
wefls Fupasrugms @enardEn wrelumhd uamilanwd GlFiig amAns. 2rE, 10s,
@ e, Glwryl Ursflanarssmers sL_Hg snarssil Llfley 1wdssmeruyld
spairlenent s @i urswrsayd GlewsiuBAing. allre maflulls alfluyn ailars
HeMEhFWNDTH [B)emenT b FEHPHIDHI.

DT Fsment: Brafssss) Fnba alsrislu sullyrsst Blavssns @bs sunEWLTSHL
UHE S snsaussart. Hmlehd, psispal, msn, GIBILSN, UTsns sTaTD
oA DT HNET S BTNy, Haflsaf], blisreafiuis), thsirenflus) wmmyh wlsTeflsvdhs b
FTT % 0rh #lemewrusmis, $U0PT &b Fws, @ens BrL_ssH, Sena)sanarl,
vadTurepL. 2_sudlarmaE Glauslliu®ss, e sulgsml bl gepenrwmi,

gy mirth Flewewrws s [Glewswruwih o meursl eumAlngl. @susurm allsmmimb
@ensnrw s Hs sl @wkigbd serkissr, Gumbsrayssr (big data), Gsumams

S Wlays CarlurBssr, Wsrtallsswrssn, Oerrds Gleullar, &mallsef s
@enenrwin(loT) Gumrsirp Glarylst mIL U WearGaTniisaTTsy @enammwil UTESTOL
sTeusumTm LT dsOul Hsreng staimuib, HUNp SraysensT, HsuhHsnn 2 _sTarL &l
Sarhiganar, S CHHGIUTrHEsmer wre LB SHEF Ly GIDsTEILITHET &(HLilEsnamu)Lb
S mlwayd, Fenawrw urgsriy alfligyseriey ssnuBEs S gl sph LAITSH0TSH
@ &s_(HenT SsoLouib.

SUD HemBIS6T TS T EHTHHLD (B)sHET I 2 &5 1)) & % 60 67

LAlSHTaaT ghaF 6, SUENEU G ST BISET, susnsUliLyhaer, G R GILIMMI% 6T 6060 Tn L h HeiT
DIV G FOPH N SSE MK S BlsnTHer ,, laTarm_ & L6l sirsu swfl &b,
SUSMEUULL SIS T, LI 5765 H6 B 6T, L0356 605 fn LB 6lT, (3)enenT b

BV allGdn L BIHeT sTam&GarBardaid suUlllp serkiset, @ suhsnnl UTHHHD

EHT & FHHAEHMaT sTHTBHTEHL HHOUTHDsVHmany) Gluhmmuu s susna.

@amentTind Hmissr | eysuisaflsr ml 6 aemsser, @) amanTiud S bS50
(penm&st, HEHULY wpepmEst SuraTnens ymilhEs, Sjiglivame @ enenTwl uTgSETLiy
FHTHTTHMS S0bL®) HE auseT apsonrss srar, sullyflsr @amenrw susrisfenw b
FHEHE sDeuBFHlE bl HETaTaT (LpLguyLd.
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@hs oays SU_HsnrullsT apsuib,
1. @mamugsnsd T GHUsUTHERLD, Heui BHTdHHnI%EHD
. B ememT &) & 1505 6
. BT  HTHHSH P DSHET WHIILD &wHallHsir

2
3
4. @emewmrwsg HraEs0 #islsll whmib (F)eparwidl UrgsTiy wpenm st
3. @lewenTug HTHEHHEL FIDLISUGISEHLD, Ly L1Lsm 6r % Emid

6. @ememrwi UTSISTUILF SHETHTILD

SLEWsuDHsND B0 HHHH GsTereramn

()M MTWIGH W B BT (& LISUTHEHLD D suT BHTdHSHBIHEHID ,

@ emenT (HOME KT sTaTUS HHeus GEriflam utisener Hplensudsl 505
smasus) Baryflavm ukissnar e LBwrsn Gadg Gleliwuliu®bD @Hhmnrssr
2@ 0. @) aramio O geaflsurs GlFrsrarmsy, @arrEpL, Gomspusy wHpID WwHD L
FITHGITHBISHENET LW TR SE 1D VsVl HsuDNeND ST HsuDHmsT aer (B meil
HFHaUG)Hemen H KL 2y sLa0H o) fld HID B F W VST By 510 ([B) smawT i S F LT HaT,

por (B all H6iT, S rFwsl pHOTHET, suswflEl GUT g W TeTiSsT WHDILD (3] en swTw
oo (Bmalld Gasriurereriser ( Hacktivists) e, AGwri @) swenrwd Hmé 5600

FHUBUSITHSTTsUT
@ emamTiLG HTHHHN 616N HE6T

s@msus) Glsryflme L Cramsusanst £ mBsug (Data Hijack)
FHmsus) Hensm Huilliug

L <

@ewrw a0 1pHin GlE T TS aTHepar eTom DD suSl SHentlert! DML FHa sl

Gamyflsvmi’ 1 FrsarmisaisdHha Hasustsener glimmesugs (Hacking,

Virus/Worm attacks, DOS attack etc)

WwhmsuT&eflar H&auslsensrGwm, Y&l B&snarEwm Ssunms

LU 3T (B & F1 60 &l

¢ FUL &N yobursr uradlus) @HnHnEiSsneT (@) ensnruld apsuln srhu Bl E) s s)
(Pornography)

+  ulairaT ghaa) whnih @t relBl sl fpsoin Glerensy Wlr’ L dossr

+ @emenrwsuyl Gumrmerrsrr @homsst (Cyber Terrorism, IPR violations, Credit

card frauds, EFT frauds);su

whmeuisefler ullsrarghas) wHmib Garflwsd Gl Glauri &l sentdh®Hsensn

Zlhlg HUSTHI LTUILSS.

*,
¢‘!

*,
¢‘!

@ememTiwng srHEHs0 Fhuslsd (Cyber Kill Chain)

Glurgsurs GlaifmErors Bl SS00UEID eublsum(f enFUT HTHHSBMID £LpHSaTL
BL_6ULY HSNESHENET D _6TaTLSHWHTH B)(hEHHD. @)HS BLsuly Hanssalilsr gL (BH6ILWTEHs
@anenriiegnu ensui & Gaullsir (CYBER KILL CHAIN) sreirmy @ emsb gy surivasir:
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1) arésiu Geuanmngw @svdksns unrlu allsuriisenerd Gl &H5 60
(Reconnaissance)

(T Bl 6u T HemE ST BjsUsUFHl HalUUL L werfl i Eaiar WEHT sPFUT FTdH & Hs0
Lg% Ssushr(Hib stairmy & Tworailss 2 L ar, @HS spaud HOHmsur el Hair & %% s
@easemsl upmlyw, @asflar 2 stGem s 3)MHSHWD HSFMOT FTES LITHBIEHNETL
unmlwyio Gleug Fallrwrs el gy orribsurissr.srasliuL Gausimgw @04
sTOLIg L UTHISTSSOUBR S DS, steirar wrHMwrsr Garylni’ uBissT SBDETHL

L ST (RIS DL (B FlsiTmeaT, Ssun e & anhEaT sTATaT sTaTLan S (LpHellsr ojs0F

S, T UL SUIT T35 61T .

@asnETE SsuTHeT @aEH FIOUBSILIL L suenslSHarhisar, @lalsE Bk @ Fops
susmsl Hanh Hair ((paEmrs), slmfl @ear), Heursafsr Gsryfls wpenm FETEHHeT
(PARTNERS), jsuisemsni_w Feps susme0sanmiser SUmstn o) snar s s
GlFsitm @b @ FbubsOur L L Sriu’ L s smerynd Cssfliurtssr. snauf
BT & FHB) & & phalwwrar @) a0dh @ sTaiTug [@)a0hansll L) & TS

SO ESIUL g HEGHD NrssGws urgsriy GuwsrGummsr uDHmID sussTGlLmHsT
(Security Software & Hardware) sraarmisar.

daaeui (Firewall), fNrradlsv (Proxies), Grer L isiv (Routers) GumrsirmsnsuGw

Gl mLbLITgLDh Blm) 61 ssT RIS 6T RIS 6T sTol VST afld sTslsmavmsmer snFLIT
GHhmsurat&efl 1D @ HHH UTHIETES LWeTUBSHID LTEISTUIL FTH T HBIEET B, @&HLD.
2 & yeraflst AswGar (CISCO), GuBsur gsu@r (Palo Alto ), golsri (IBM)
Gumratn Gum Blmisushsst BHs UTHSTULY FTHaTEISMT aflhHusneT olFisu s
(pesTamemtlWilsl o sremer. enFUT HNDauTsflSar @HEL UTHIETULYF FT S0 %eT ar
HIMDHMET HeUF Y TTIIHSE B O HBHD PLML_BENETU LD, HHBD L DL BN
LwaTURES ph BnisuaTdFlar sThlausl rrefls sTabenslsni sTUiLilg v (g heu %)
steiTLigl UMMl ssaussmears Geafliiuriser. @shHasrs Haursst surdbrilai g
sy ammsdlfAsny (VULNERABILITY ANALYSIS) stariiu®@in GQarflsomil U qpsnpenw
L 63T L (R g G 61 T T H i

69 (T [B)MI 61 63T BB 3T sTeUSHL_ T enflds sTelamsUsemen Blsu sl ujsu @ sir (3)sm et dsgin Gumi
(port ) sraardiu@in sanfluGlurmdlullsr pepparullassr L e R, sysunmlsy srema
stbaUmin Glausfle _sualhasTas Snba neussiul 1y hESSTHar sTaTUsHBUD (B)HS
SDFUT (&HDMeUTsH ST HevF D rmilsuri&er. @ sHETE HsuTser GuUri soGHearT
(PORT SCANNER) srartiu@®ib Gsryfléomc Ldbensit 1w it (Bhsianmi s6ir. s
Gauamrigw Flsvdsens upmlw sss sraysensmib Blassn@ws GsflumoGaGw
GF&MOUTTEsT. BTLD HLOG FOUPSH 616N sUFaThIKaT U BLOZ) BIMIsusmmissnary umhm
udlmi fsrard saHauslam L @)HS snsui @hnsureflssflar Sl g &
Guimzalwrs (@) mHEL0.

Foaps auens)Genmimen sl mbH SHrgwrsGsur, Hss BodE L urs o ppswr s

B Gurl /B suriflGwr Bug Blnsusrisamart ufmlw %5660 % e

Glarehid QasrehFwrss SeaiurissT . @ Hs o urwss e Cordlws
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sraimadlerfuimau (SOCIAL ENGINEERING) srssmiy @it Serdluwsers ®i 11 ot
WL BN Lpe sllEa i shEmEn b ar L 60 Bhogd Slowi e o g aneh et D).

S HETTA BTN TS 16T S ST BTG (EBLT B T a0 D DB Bl e isim 567 or
ummiw &Ha1 0 Ssensml A B EUTS WS SalaToTE F) HbH0 B, Faps
SHERE hamem binal 50 il apar e ot gpae o ot mall an min srsDem suaen s

DT F g S50 B BTl & 515 b BT ey Hi HalLD.
2) apys wysusowly( Weaponization f Delivery )

it et 0 Bousdnirg wr Favdena’t i st eMenmuilgdriy wa g ui Bone el snen
apgpelled GlrmbnGon Sommueminm s gadd e rTlienTTGsr @) ES SR 1T (5 DiD e T el BT
UlsiT &5 &sir o), TrilF#Hullel ST D5HF o anT sPLLESTST Sy LU snL w0 spFur

il sy B itk B EH OIS B U LGN B SHT 6T S BSOS S RIS
SILBLLTHID snFUT KTHFHZSNUEAT 0 YWY FLOTEL LWaTURSFUL R UsPeY Wwoms ST
sTaTULEn ant ol ensursvEEar. @ o spFuT STEFsaE55TE60 UrEzlISWswTS
S IEMIRESI N 1 1 sl i meT B sl s (Malicinus Software F’rngramsj_
wallAwete #0 OBl aishugpan sropahn G wa s Bauid sre9 [y e heninBlAl Dy S G
2 girom 1 n g nsflellimanit 1T Geidmam QnimmenTs (B S50 S0 HT G5 el ol

LI ST RS & LU B s s

st gy LD a0 w8y s adls) spebi Glan o o s 80000 gulw o S0 GEsuni s Ll o
N R N IR e R AR AL A TR R T L TR

& 1 11 | (ATVWARL)

% JIJZCICI(SPYWARE)

4 JIJIZCIVIRUS)

Spyvrare =0T (WORWY)

& 1 11 1 (TROIANI

@ 1 11 1 {3OTNET)

4 JIJICILCZ3ACKLIHIOR)

N
LRANSORMW ARK)

1 111 (KEY LOGEIER)

00 111 {ROGTEIT

3) mudaast GCanmbma (Exploitation! Installation)

FBIFST sTF L Fihsll LT HFI ST H SRTE Hly FFIEQA&TaAT 3 aThAL usHapLn
FvaTes FWUSH W UL LD AT X Flyensd 2 FapTT ANTEFaT aFil s Eumal
Ul L B een o sugy susn e o’ L sy ng b Em s GElsedalah Ly ey sn wia o g

FTHFFU I FT R TT R 9 H G STl STt DRES sTF N (FHi0 06 s e .

4) Fvsens gpopsminnirss snaingmst (Command & Gontral)
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(5060 sp(m Hewtl1Glurlenw [Fevdarsd Glarean bepm Bm)susmsEH 66T Hienpub
@Hs emFUT HOmeuTsi &6, Hbs 5 Hewt UG ApsUOTE HHS ]I 6w eaT S5 U
@ /& HD D emaTh S s samiUGuTrHlsanaryn sTEES srassr s HUuT g er &1
Glameir Beumeuriser. lsd sflwrssg gl e Oul B @sVbmad 5TH 0

ST HEMEMTH HTdhHHsU BUTTDsmaU. BLD Bl DI susiTdSlar 65 senflublurm] enFum
@Dmeurafl&arms) HrhslUl 1y heHRDS sTarm Brid FHOHHILIBID L 55560

L aTipWrs HhEE santilGlurmlanw whmn &enfleflsafl 16 mH5 Seflapwiiub) s
wallF g Gl Cauanm(Blib. @ g GlFlsusarapsin whHmn senflaflsensE @)hHs

Wmsl Baui & e Lrsumos) HHHS (L ujib.

9CH GUITE) KB HWTL_ UM HEMTRIFEHLD, bl FslsuHpl, sTalaUTH ST L [@Favsus
GuarGlurmsrsamenyln srallmasin GlFilsug Curarnsubsnms Glawnumos) () Hs s
BEVLD. 5 HRISST LITHISTUILITETS 6Ted Dl LU 2 Ve ID §p(F 6UeNEUEHETLD 8Bk 6T

&l sl i GromForear s sl Gsuenr sTafldlsd srhmyog] Gl & (BID. &eunTLDs)
2_misem Henfieiuile) sy snsurs Blrsvssner (Anti Virus Software ) Bloisymiser
D& ©_BIKET Fenllanll [B)ananrin Hanki sl e mhgl wrsBeum Blirddsanard &mearms S
@na&Hws GFiinmss HHSH 2 mssT Henflailamy UTHSTEGHW. Gwshslid
(McAfee), snsuwranGL s (SYMANTEC) Guratmsnsy e a0sd SIib suriifhs 26T
smeursn) Blrsvssmer allbusnar GlFwisu sl (wpsiterrenf] B susmsissi.

5) Gmrasrtusensr BlennSsunrl &6 smrsremsso( Actions or Objectives )

2_MISET B 6US & B 6T SN S H1S Sl sul Henemujid HkiHem S HOUTL (B s
GlEmraw(® subs UlaT shisghamw £ psam GETrssmssmst BlenmnGsunms6lsmsrar
S ripdlaurTser @)hHS enFUT (&DHD s eflser.

wenflelulled (&) ma @B SHa10HmengG 566 560

et sv (@) (HEFH sHEsusVHsmar BIoTHEWTSE flSH STe0) BlFilHs0
2_misener Wr gl uenTd Lplsse0

B_mIEsT BMIsusms sEausma) Glumrg Glsueflullsy Glausflull (hlse

o Q Q O

el L puirssilar ybhsrms allsurssansr Glumg blsuafluilsy
Glsueull B ssv
o B _Bm&ST BN suaTslar ysmpuyb Glsriflensiuyin wphmigors oufls s

@) 20 s1gy Beuam(RurarTa) D @) hs snFui Ghmaureflseflsr Guraswrs

(@) (m s Bk S (PID. Y% BTLD WG 2_agrrrs Hsugretiyer Fsvsurall L s
sm&LIL siTemsm WrET] Wl B FhHl, pSHET FhHEIATan susns LIFTa&EWT @)hs nFUT
@hpsureilaaflib AssldF Friflsug o mg.

STHMBTH BHL_hAISITD T (360 0T IISET (DM 6i&H6T 7

wenTin, yap, Wsllghdw | sH)aredlssearsSlarrsy el weslSe) S suHiD ,60TsuLD,
ufloursisg gig @ uens, Glausflullsd GQgfurg walls wear sukdlrniser, g rdlws
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SLAHTWD, Gumi iy, 6T (E)sWemT i & 6md @ NG & 5T ST 60T &1 TS5 51 & a6 &
GlFmsall&blsram3L Gursamb ..

@) T H BT HSH BN B USHEIHT (LPENDHETEY (LS TSRO ILITES 60 6)

s Esui)

Basnaunlmssin( DDoS)

urc @pe. (BOTNET)

s Baui (RANSOMWARE)
Lsigaglm( Phishing )

sray sl srays 5,6

wrstBsui ( malware )

@srmy 2 s geralls) Hen_ GlLmiD BLHIBLITSTELWTET HFLM &HN6ISEhHEHE

allen g Gurisug Malware srarmsnipssiiniino (Malicious Software sreirp

GlaraGlgrfar #mssCw @hs Malware gysrar) saunrar GErEssHH L e

stapsLIuED #ril Gsud Blravssr (programs). spsublsumm wmsl SeuHid HTeiT & 3560

BL_GHID penmsnw 3L 1g4h H6ir Bumdsml Nerarms) ozsnEsnm gL Guwryflsnw s

GFiEFHI &6 ETETERA DS, THHFHERTLTH...

"

o

L]
o]

-
?.’P

all gL I 6T Apalih Bib Sewflenfuflsl FrarrsGea @)DSHWwS )W Wwrs)Eeui T
Adware (Advertisement Malware stsitugsir sm&51D) starmenpssLUEILD

BLD FHeuwfleuflenil b HTEH I F 60 £ _6TeM HTaH6T DT EHMEW LD BTLD LIy Hh
wpwrg SErHmas s (Encryption) wrppdl sl b Grrésd G50 R Bloanwn
g errs (Ransom Demands) s wirsb@sui Ransomware

T e MemLp & LI (BILD.

mib senflafluflsd mbenw HHlwrwEaGw eaBimall Bilosnio 2 aray LUTTEHSHT HbHs
wrstBsui SPYWARE sreirmenyp s a0 Bio

BLDpsnLw sswflafluilsr #BurTenL O vwsTu® S BT 2 sTafl(BID HreyHener
sriust srodl Gursy ZmEin wraGsur KEYLOGGER srarpsnypliu@in.
GlumiiEsTal FHHlenr GUrs) BLosEHS SamenTrepsFl £y Brw Glrmibu [k s) susir
sTETT) BT BLoL b GlrmibuGs BlbuSssaTan o srar Frid Ssui Blrsl & sk &
spaflbg FA_bs B seanflaflanw CHrbd Lriss sréEn wraSsui TROJAN
HORSE srarmsmnipd & iiu®io.

LDsuTFel sufluims BIDeNLS ST HD Bib st wrglil b Fler i

2 LBwrslu®GESND BlrsVsstlsr ppsih Hib % emilens @Bl LSHTauTS

suBls’ FCumr’ B% gréslerre 9ns wreGsur BACKDOOR sreirmy

S enLpHELILHID .

BT i Glenammwger wpseurlsnw Slafles GFilw Bilosnw GHrEE whsTear
Caulmmm @eweamwssss @BLH Osarmrs Hbs wrGsur BROWSER
HIJACKER srarmy ysmpssiiu@in.



211

sufug g yereflallsurb speardlsirug s prevsnse BEs 2 svsld) swri 90,000 ygw
wrsdSsuisar @m&E s GeiwiiuBLaTnar.e tissflsr senflafleanwGwr @)dana

all Geusk mEWL_&E Hewtlsill HenerGwm, HsnsGuFssnarGw mE) spemmw

LW STUTL (B &S B BIEST LsTURSSID sThS 59 sThls0S 1 rmestld 2 L%reantsamnsSwr
&HrdHd suFliuBsHF Qrwsllypdsasds Qaluyd sudsemw s Gsemeu @) He wredSeur

B FIT 1T 6T

rrsir#nGsui ( Ransomware)

rreir#nGeui senflaflsnwis SréHs o Hl £H1H sTHUBSEHD susnsulls)

2 (Heum &AL R GlosirGlummsr wrs) Bsui stam e sLinBID. @ sumrilsy
sivsmuBeur, suriibsiv (Worms), L Grrgeir smeursiv, rrsiranGsun, ur s (Bots) srard
LIsY susmEHeT 2 aior(p. @)F60 spsuGlaursitmnd spsublsummm allswrar Gsusmslenw &
GlFdiuin. sy aTTal rraTFnSaT Gl&ETERFLD B)LITWHTLLT TS .

@)-Clwuilst osvevg (B enentwhBlar argmaugl spim suyfluiley senfler] spevTrlel musHHSHI,
B mer pL_BEIorEss Hasuslssnaryd surd Gelgal B @hs rrarsoGaui.
FHFH UG FHET ST HFHID sTairBTIIL GlFiuliul 1gHHEHLD eTaTUST I FHen e

LI SSTT 6T 6T 60 B hFen) (Lpigwiml. L e (R &swflssflsnwiugib, y@le0 (3)mH 0

FHF UG HMETIW LD DHATeUTSE GlFinw, GHudll L Glarsnsanw BFg)HHIDULg
rreirF G eTFFM . Gugn, HDIOU L SIS %54 ® 6T LT Hns
Glrsugsraill_ L me, G L remsu gyufldsialBleougsrs Gandasismsr wlrl Heurissr. s
Grrrisafisl OO sra0 g s H0 D@, blFgdss Gaiamiyw bl Smensw ream g
@rlgliurgin. U srullar stardu@in AfdGLr srered epsiid
GlaadsiupausTsl, UsHTD WITHEHHSF Dearm Camelng saTuamn s sanrHulyus
&g D, Bsar srrannorsSa, Ganasi st Qlurgsurs rrarFLG o ApeND 5T w560
ahu@B&HLEurg, Ul srullsr apsuwrsGsy uamssnsl GlUDIENTTHET. H(HdbELOTSH
GlFmslsull BeTmmsl, 2_mHisEmeni_ 1w Henflailulls) HIeNPbHel, 2 HISEHDL I F 56160 5N
UM G FSE), Ssns et (BID o msafl G0 &0meus D LT SNUILIS & 76T

s FLn G,

Uegagls (Phishing ).

Guminurar @)-Gwullsy apsoib srormmll vwerrsflsafl b @) mba sukisls Henr s
star, UmsrtGaui(f GUreTm UTHETULTST FHausHanars sNhHallBHL wpwnFsGar
Waflm Curay stsirmy Ol Ou@ Slarmest. Glumoum @) b (Lpe3Tereust] sumi &% 6ir
wHmib Blmisuarbisefl b (&) mba subama @ Gwuilsy GursTm e T bans
THURGSHID @HS 6louilsHeT, pHaHeNL I sUBIFEE &aRTH S IsUalg Slblrgl &
srevor Hmih ursBsuient Fwilnfs@ wrn sl Ha0smsremb. @ sunsnn Blaohn srer
oLl ursBsuir® Cursirp allsurtsansrd Fwiliigsmrs) Ulsraranflullsy 2 srer

3edl’ L) sersurenflser snsauflens sriiy, @enanrwsurdsstsr samssls) 3)mbHa



212

uswr Geng SusE5 allHaurtssr.sugsusnwinlan #f, surssmsefignn s @)bs
Gloulldossr oyFx oFa 2 arenowrar Gwoullsvssr GuraGa GHrHmi %iHLD
STETLIGT6Y, LIGY ()60 &0 W suTF &6 sTmRID sumoy @ msEng. S lain &) supplst
2_senL_&5i0 G smentw surH e whHluilst spm ugsDHmEME sTHUR SS, 2 L Ger
GaFwdu®n susmsulld) sy emwh A hHa @D sTaTUST, LITTSHSa LT sp(h a0
GurdAssrulGaGw ursuGsui® e_srafll_L allsurtisnard Heumsnent oLy 6l Hmam
Glar@assalGib Blsns @) messna.

'D_BISET GUEIAlH HETH S WPLAESILL D sTen%, HnaH salliss @)mls dafld Glaig
YU GG smsitemayd’ starusm GUrsiTn sT#sFMEenSEemwls LT gSTs0

B HEH_SsTEar GlaFiiuin. o F 0% TsT LSYHLD sToTIASTDSTT. 2 BT TN HE HiHF Fsv
sravn qpeir OUB sum#), UOB srariy Gluwi wrilwBurs @snsl Lwsirufs s s
Glara®, Guwr wrplu sutSulls serdensl YsE5S6lETsaTemsyD sTems Fn 1]
srrmm wpwHAsseari.@bs Quwulaysen UOB sukidls @ srhss Gsm iy
@eavana. e smenwowlls gm Gurgin sumdlsear, @5 Gurarn Glwullsvssnar

S suglsisnsy. ursBeum(® Cumrstn allsurtissnsr sumslssT GO

Gl ughsrar yeudlwGw [@)svensy.g,armsl, @) ensnrw sur flseflsr Lsval ardemsL

Lw aTU (HEH S &6 sram® (3)-6lwullsy apaid susnauallfls@Hw wwmF, el L sv
FHemsuT et &sT Sy Flsn BrEHb o sHwrsGa B meEFns.

sray fmsy ( data breach)

FFHaUs) B ML (BT @ emanmmin g FTHFSs0saf ar sl Glumw Grresmsefs) speatm.
HpHEeTL sulp s D allsar el £ra) WMAEET sTHHDEHI FauTelF e (LpsiT
SMeU B ST sTem 5l TLD

Gaipifll g sysaramlg&r aipds S ilisy:

L850 eflws 6B HemTdETRT UL S LW sal e Sreyssr ordlwe) o360 T Fenar
Blmisusrtd sperlib sA6s allsusrmb Ggmiils) ssum B&sPpHS HULmS Gusiys
BmysuaTi wrid sasTGuirs gplysblaramri. Gsnlfl @ osarsfliy &Er eTeirm
BIMISUSTLD ST HTFIWs) sUTIy HenKWTenTHeT FTTLl FHS LIWGTTHET &6k sT
LwSTURSS W ETS HHobsr L OuREDg. Biodsms ma" srhun’ Hsiremgy steirmy
rlalliiblursrenn Glauaflulll B #&&rCunrs @l Herarmi.

Vet snet gemwrs Glaraml. Gabufl g gyearsflyssr starn Hralwe o),GrFsnear
Bmisusrid speirmy 50 Wlevsflwsir Busivyd Lwearisst alluriissnst g wglullsrm]
GQuppmiugsrs HHow srlc Ou@SEngs. @ES BnsusTo elwflsEs arTgug
Gapimadlsy Gmsvmsirl e Lrarr Bsugdsmaulland @mGrminilw sperdlugslsy
@) mba ailsv@susnsrear Lfll L aflsr #isuger surds6s®uclayh Llrsrrsiseflsy
usnflwmhmlw)smerg).



213

Gasnsu wmiiys srémssy ( Distributed Denial of Service )
p(m Hewilenf] Suwimr(Gu LD sulpiifdsaniiafl) 900 %5 susnsvwsniGur(Network)

&b BFensusmw(Service)/susriismear(Resource) oy ser e_aimsniow masT Liw s S sT
B W HTEUMTSNTLD (PpL_bs GunGlasrarsriuiin Fw wwuhAwrEn. FHs wpwpHHenw
GlFiusut Lt @aum ST TAITRISEHESTS B s blFlsTayid, Blursisurar GhirdsLD
(1 Hewtl el BT U FH susnaWsnwIGUT HHD GFensusensar HDHT0HLOTEBeum
S Vsl SFemsy HmHLD B MIsuaTih @) ensd STl DIHAI B S0 susnrBwm

@ wrliug s PusIwTs 5BH55 BDIbsaGs @b, G m,LbLTD

@ s Bursitn &r&E@Hss Lrusuwrer, oy Fls Gisflsarenw(Web Traffic, Network
Traffic) susmsvwenedidGaur, savflaflulGaursrsir GopHElamsemiiu@ib.

sulpBiEl S sanflafl & Glarofdfwmrar, Gumibwrar GFansy Sarifl&ansssanar gysp il
S emE alleVaimgl B WSSOl FgEl, 9B sUETE HsMeT af 0TI LIS ST APSULD BT

2_GNTENLOWITSIT LIWGTT & ETha ¢ e Gransy Sl sarosd) GlaiwulinGAng.

(pyeyenr
S (@) enemTiu HeTBISsT sUTLPaUTSTTLL WO BIUTHaTTHTILD 6Pl & Fn 1g W

HU_L_sDIDLILHHENET 2 (HeUTHHD (F)Tenmis @ 1ps0ls) 3)snenriis & 53560 HEH0D

S B &FEH aTar. 5660 FHm pUlsEs STeusiETITHET WL (B GuTEmwos, HrEw
sTFFM &S WL 6T @mOug Gumrst @ seneanTw UrsETULGID, 3] snanTiseans Ll

LW STURESID HHTHTTHE D Wahs allyflinenriGair® bLHa Glareamm e srer,
EST@NIEHHU YOUuLrs allGsuss sréH s sar Ll mhHl BLsnWU LT HISTHSE S
Gl&maTem (Lpig WjLD.LOMMYLD FDHMYFHeuT LTH STUL, HD6LITHT Lrg sriiy,
sLayFLlarsd Z b, urgsriy Senwlurl), U sTUL SeamaTsnfliy Gursirm
QM penm&ansna e wrsTeusaT apsohd, Sullp [@enawrwih Guory susmb eyl
Glum(HsT suaTld GlLHHEHLD HETLOTHSYLD HeHLIDUJLD 6TEITLIF) H) 0T mTLD.

vienmds Gauflsr, LN srullar, Qumbsrs), sreay Holalws), ey

uglinmibey, blFwunans gymilayds Garlur®Bssr, wWaraflsy&swrs s, 6luim L e e sir
@emanTwin, FneaTGud Grwslsst, sl Fw i sarhissT, sm Hsrad-sense,
Gumrarm Glamflsy Bl ukissTTel @ensnrwg s, susTr, susrr & summlhE

oot aflsmerall&HD @ ananTiig FTEHS0EEHD susTihg GlETamGL Srair

(@) (m s stTm T

@emamTw ) urgsTiy allgplysnTiayn, @ meanTiud STHFHH WHNID ) sumenn
FHHBSTL_Barsrenn sufl wenmsst, GpHlapsnmsst, UL DO ST, Big UL

UT & STULF HETHTTLD 4 Hlwar ppsiorsBsu, blwsdsld Sulip@lerfl suraplb, sreirislsy
Sl o gowdlsden sy



214

T ;,ﬁigi;:'é'h'ui'h] "That .a_aae,msu.a_i;.{.s{nr[@.a_flui £ GiTeT HHF Q.;I!ﬁlmm'é;.gaih -
gl sl sl WSt L i s su
Tamil Wikipedia: Encyclopedic Content Enrichment in Futurolegical

Ferspective

Dr. Maa. Thamizhpparithi
Assistant Professor, Department of Journalism and Mass Communication,
Periyar University, Salem-636011, Tamilnadu. Email.; tparithi@gmail.com

F{HESIE

ITBETEST ELIEEHEFST  2olenan’t nFrsg  GeETareougat Gomm’ & 530
apsmrnon s L ennlge s 2 anesi dendonT e Bl lg G e senstdnar gt Wit msn
SLHD.  BMUESMEhFIWS  GlETFHUYSaTR e sTaTL S swsaT 9 & rafismFluig

Ai i nt 6T s e g P TR .

._—E}]ﬁ'lﬂ::l};]}lll” Vi hﬁlr'?j U_:G:ﬁlll‘lll i -Qull"r:_l'ﬁﬁﬂ:l'rl&ﬂjll. ‘n_:l:]lnﬁ;ﬁﬁj UJ.‘:_!L‘&'_'I'}H.HH'I_I}TFIS_TJ ;IjTﬁ'.l'J}nﬂ'}lﬁTT
mEn sl hamanahd w  BInL ) gyailhenD  gahsmwwoss Elogsien, Uil eailhena
FMWEEGTERF WD speiry  Dersgsars 17681771 sursasldy  drrsirdsadimbs

‘_ga:,.lhuﬂu‘l_:l.'_i,j'_f;léﬂ Aanaln ™ oo Sl @:'jp'mamu‘ua-in'harrg'g.xi'.‘ul@m .@uﬁmﬁuuﬂﬁr P HESTH I NS

F 6N 50 EHETEDF IULD T LE. 2 s e ] s m e siflsuh &) (5 & i LImg 5 e S&ET
e EA NN ) 37 PTNTR T N T 1 Lagid (o Tl Cren” Bl sl s ) it &0 515
Suamsud Bapo Ll a1, il = LN T T 4 HE e gm0, 0,0 60

Flemi HEGTHE. FHEITE  SeDaTIEE  Eenosofianh Srmawemn rd
ST A Sh Il Eh A IWIEL R EN b LIk 60 5h s

S FF mra aogalla 3 méEsw difldstall&er SUraTn Henes s arshd I G eiT
srUyfemw bl&Eramians, s o Ul sFAfwd 2svws 9 AT &mipama
R TN N TR TR~ T .@ar;ﬁ}ﬁlﬁmu‘ur IbIl 1 r;}lp'l(_{]){]_lf_l_-u{gﬁ‘.lhl, Sunddi Gan, il Genn
U V&£ Barm, GuorflevwTEsE3ur Hwars. af sL a1 drsmd, Al rafsray s
Fmansg T raflesr s sergnfeni  ersimane  mrelmeyr 28 spuilmie
FMUFFHCTEHF 1S 1 (HsDIFEm o apeirn GlETsdlserms Sasfull” BPerars.

UL aai) g e GRS 11 sy o 110 el 61 32 Sl 0 69 6 < S ey EH T
S SPETan EHE st patnaa), Fasar almayl sLBarmms@n e s psUsl.
1 15 prssh Bmm BOTSTD  HEMREETERA WmIGET @ 1 DD =y nla)in e spay
S e 6irsn A6 s O SR il enal £glran so .

STeMEsy &S Dp  yesppula) srUuyrepwFfEEaDn IWTHaEIDh USmL
sHaEw LS, o sy T2 aiaErn i ED, I@a‘.na‘.mun;j,;_ﬂ.‘ﬁ'ﬂ s o dlscn IEIANAN .'J':E.'-‘FJEI_".'J.'::'J':_E.'IItg.-b.'l"iﬂF
o SiTETL &&EIEamar  oafifgle Farweyr ot SFruaudn alissllnfywr 3ursmn

Fi' 1 DN EDEFROTERE U ITIEDET BTIE Fiei il &5 Sensa Bl



215

@earenpws @Hellsy stHIGlsursirenng Guyerrand Glumburand SsHHETeT
wpast alleprwrs sumeaug al&fllnfigwrallar o srem &swrs o srarg. s bs 17
e BEafa) gmAla alsfllnfipwralgnd sullp alsflnfgwralgid BlsphH aumD
2_smen_ss Swbur® s Heor e maursss GlewpurBsaisT spugousnula sulp
alladlinTigwrallst srwrear 2 sran&sb  Gasrawe.  sSUBenrssnsn  sTliuig
2 mauTssETD?  FUOp S Bmrssmer e HaurTHHsNETSE  STUYTNswsd dsse
@evsumsl sTHRIGIEEBIE 2 eMemL_SERISET Hanl_sHlaTmer? SeunsnnsolaTar® Huilp
&S0 Tiqwransy srsusurmy GuibuBssorid? staruls @susuriisyds s Henrullsr
GBI SHm H6T ), &HLD.

@&s’ Penr suillp allsAifgwrallsr vwerisen st Blapss0blupn @
sbglamrwre sy, Sullp/ myidla al&fllnfigwur usstissilar  glomdayseaflsT
Sgtusn il e maurssiul BHerergl.. sUlPBTLH Hrdst usnOurssa Glurgio
2 flepw  gemawrullar  guylusme el sl alsdifiquralsy sl Heamrssner
B (HEUTHHEUFDETAT PR BIFMETLLD FTaymensmiyll @Es(BenT [3) ek S am b srar .
sl el Tigwrals) Gursinsssmid, S sursnTHEnD LESsHUE Y STemriu B
@anL Glauaflssr uorrwiu’ @, yeuhMlenerd il G lsusDarer  Liflha e ressr
S ef&s0ul’_Bererar. allssl padslad) @mE@HL S o sTETL HE  EUSTEIESHET
steusurmy  sulp  alldAnTywrallsy vwaTu®B SIS S BMTHET 2 (HEUTHEMTLD
STETLIEDN ST sulflE 6T, sumil L H6T, ppsUmISST S, Tmilliul (Blsrsmrs.

gisle  al&sSlinTywralse e ster 56,67,359 sl @Genrsenc  s0lp
al&dlinfigwraiss  1,16,979 s Renrsspin e srarar. o s gerale 301550
Gupul L Qurylsafis allsd Bywr Blosuarssrs) s nDn %m0 sHSsmshs w kST
o maurdslul G @mulapin fd sl sl Bemrsst srafsr g luen il
2710 @ gd Fmpiug ool ssés garpr@n. syida alsdinfigwralsy
el &L (Renrsst syFlswrs e grarar? S al&ATywurals sU Henrssr srs
HEMMEUTH 2 _aremar? sreimmy TGS [Feoe Glsuaflsemend senemw  Geusiiriy wg)
&sravsglar s mwib. sulp alsfAllnfiguralls  sC Genrseaflsr  srabmanflsansanw
B UWITHFHINS), BFHHT & _6TaTL_SHH55HETHNS CwbuBsHisug starug sullylaT @ mlspu
@ emenTiu G @V sugliu (B EHieus D&M SHensusarsl (L ssTsn 0w TET spssTOT(EHLD.

@susurialler  GQurml B sUlfléo e sdrern satissmer  Guibu®Bhsiu5 05
&Lmm e fusdlar £ HeDLSHHUW FAPBIKET, HTUEST, STeyksm GUTsTMHsNsU
gurrwiGlupmistearar.  Flsusuriiay SUlpsTC B Srdsr usmLOurssl  Gurgen
2 flenw HMlss yrerensnt stsusurry sulp allsflnTywr o srer &6 Gubum’iyne
B_FalD eTaTUSDS ST Tilg IS guyrusniuwld solp alsallfgwrals) o srer
D_GTETL_HSGHBHT ZrEHSlensmud BSaT LT smeT i [FenL Glsusismeruh 2 s
sopall g rmilbs ysenar CwibuBssasnETwul uflhs enrsanar sulpbifl o srers).



216

sirergmidssmalseflsd  sullp o srefiligsdy o siter @ Glsuaflssir,
Glarclumrmersear, Glswsllsaflsy GCsmmauliu@Eih wrHhmiisst, vwerisst Hullylsr
s Bsor  erapsl  Cubu@EE o steT  FML&KET,  SaulTHsllsT  LDSTLILITEIS
SpFlwemsuHmleT Sy lusnuils  [Fsusumriiey HeiT (pupeySHsem suPEHIE B siTeTl.
Wsirar gmibmmalsafley sl o srefl® weomenw Gebsriu@sssus  Sulp
al&fnfiypwralsy s Rsmrssner e maursFaugl CubuBssaugsl Gamlsursssug)
stairUeTsuNEmrE Gwrlsni_g GlgmLrysensnds o) ms (BsimemssT.

wissr  ukBsphyLar syisds allsfAlfgwremsn Gursy sl
all&finfipwrensy 56 @lvssgAhEn Guhul L s Hanrssnard Gl&ETaTL HIOTeT
@i @lwarwd SMSESMEAWNTS  WIHDsSDSTAT  SuglusmLd  GlaFwsy
L gglenar @susumiiey stHrsEravallwsy) urfensuullsd oyam & oyefisssrarg. sulp
alsdnfipwralss  saraflusswrs s (Henrsamer  abblahss  SiswDsars)

2_(HEUTHHEOTID sTeiTLIeNS (B susumiiay GlausfldhGls e inhgisirerg).

all bl i Tig wim

adlioud) Geusvsrw, suri]l sriusrmrsy sewsul 15, 2001@ 60 wpssllsy oy waa0s gls
Gar_mstiul L al&#ffgwr srsragun &L Hn samslssarshdun o sdlar 301
Qurflsaflsy s L pHn sossaTepdlu 2 (HETHsSEDE o migmanr  GlFiig,
EMUEFZMEHF I 2 GTeTL_SEBRIEFMET el sHl  sumElaTng. HwWlp alsSinTfigwr
sulyflar  Flspamw 2 sterL &sxGADETaT 2 sppalllwrss  FHEPpHI uHHRIDS.
all&flinfigwrals sl usstismear gefls@Hn puhfurars 2003 g oy e
Qarmsiul L g. sHCurg sl alsfllifgwrallsy GHv 1,16,979 s Henrser
2 _gremar. 1,34,769 Lweari seanrd@ast uglay Gaiw il Hsrersr.

sufleny Famamwushl HamsupnsfushEd 2 ww swall sullsny 2417 s
wrpdlwdgn sl alsffywrallsr kg Pl ssssg. 2003350
Garimsflu sullp allsflinfiygwr 1,16,979%% i Guhul L s Bmrsepsr (@ens
14, 2018 gyswrsmpw sewsdlsirug) sraslar ouglusniulsy 27 sysug (@) 580
@mwmhs aumAarng. gpifle alsdinfiguralsy o srer 56,67,359 s Bemrssnar
sllp alladlofywrallsy e srer 1,186,979 s Renrassnisar sudGuolurs, sulp
alladlinFigwrensy  mmb  Guwibu®ss Geusmqw Gsmeussnsrs &L HElstmer.
g B Slhmg pLllGuoGurg 56 wL kg @)snL_Glsust] e srang stapid Blensy smymLD.
gparmed, Sr SHulusmiwlsy)  gmsls allsaifipgwr 9090 @ sHlann sy
aflg&sflnfiqgur 27sb @ sHand @ mlus) Ul o sremL_dsmisst W ST
B SHenHemit sTHLE 551 ST DenT.



217

SUilp all &£ Tigwimr erHirEmrs @i F&5 606

sullp alls&flinTigur Gamsgsssy usefl Fmplsés alylliyenria Glurswsss,
2, FIFWIT H60T, WTMTeuTHem B, Fw apaTm Blsmassaflgin Gurgiwrar srails) [Fsvsney.
sUllp alsAoTywr GarEmiy sdlss SUODET 16T TS SHTETTHET, 5,60 TeTT s,
g AfwiseflenGu 2w allyflliysnrieay [3)svens.

suilp alld&fiTigwr- sulip Benanriis Salldaipss AT 2 1) &) 6n swT S s

Hullp @enemrwws  sdaldspssdlsr o misensarGur®  suliphT iy ST
porrrl_#&eir,  HmEBsrullivsst  GureThsunMISAT  FTeysHsT  FHeiTe IS ELITS
guilrdsamasrar  sCQarsars wrHpiGunrn sl alsflinfiqwrallsy
Gairdsiul_Rsrarar. uss g liusnuls S8.euib @)L S5l @ mhHs sUp alss apaid
@ty s gemallsd sprin @)L sENE submerars. Hullp Gmamwssialls SpsD
LilsiT amiheumd HID Blal HisiTem HTsUHET, 9,6UeNTHRISH6N, PENEVFHEULYHET B8 WSATUDHM
@eamamTwssla) uspLUuurTsl  Gurgiw e flamwullar £ uRTHSETE Ssummlar
Spousmiullse sy allsSifywsurar 2 stem_ssEFTap S (HenTHaris
staimanfléansud  Guwibn@n. sulp allé&d  apedgly 2 stemr  Sreysenar
allsFTgwraine ashpeusnsullsd wrnpisugst surwilsurs suwlflse srwrsr  wWisT

D_GSML_&HHMmISMET 2_(HeumTHs G Bgss0riD.

SUNPBTE B = rFadT SreTsnsmwT|h £ 1) %160 ST W|LD

SUIPHTLH  Sr&n  oEar  Friy  ElnjsusmBisenn  GleusflullBlEsSTn
usmLyssner  uspLUuTss  Gurgiw o fspwullar  (Attribution-ShareAlike 3.0
Unported- CC BY-SA) &ip 01.07.2016 systrmy sullipmrl B yra oynflallda oy snemnr
Qeuelull Bsirengy. @bs yrarenenrullsr (sl sueridd) whmnb Geig (Heu2-
2)asimm, rerensmr Blama stewr: 25, mrsm: 01.07.2016) gy dusnuilsy LNsrsumin
S}, 5 5 ) 5 6T, LIsmL_ LIt &6l s LIMIL_ LI &5 Glurgin o menouilssr w1
gy milail& &0 (Bsrsmer.

1. Bpri@snwrssdin’ L mradssr uspi issr.

2. muflp susniFfsmenn/ sOlplUiEMmUESHPSHD WHDID FST HTFHHeNDHET
Glaustluil(Hib mrsvasm wHmb usnHL_ iy Hsir.

3. auflp euerisfigemn wHmt  SOPLURSmESYSD e arafil L @&
ST HBHIMM BT BFsHTISHITam 1l BIsUH6T, 5pensUFHeul 56T, H0lsul (s,
spafliu_kimsir gy alwmnlear Warsn) meurds Ly ser.
starGey  SUAPHETLH  rdar  gepamuilar  gousmuildd  SulpmEreE

rflaralp GCFwau®Gin SenaThsl HEMDEHET, FUTL  BIISUSTERISST, WIS 6T

gy slwarsunmlar Glauafluf Beamar sraflglsdd @earmsan[, Smaiserehfl 2 srar. &s



218

2_(HEUT 5 5 B D51 LI 63T LIRS SID susm sullsd L susmenT LRSS (B
Srayliu g uis) o meurssOGILm GauatmHlib.

@asusnr  stomllWOURSFOUL Sy asraissmer  alldasl  GluTgieusssst
Glawelull_ (B ygswear all&dl cpgdlsty Cerssawmp, Upeg sl alsflinfigwrails

&L_(BIsNIHEn s 2 (1hsu T HHITLD.

SLOLPLILID SN S BLYH S B6IT eLpsUmISsT] & ey Hsir

slprindsmassypsd  Gausilulll Berer  Usirsumpln  seargpdlu  sug aflsorsr
mrevsEsmer  ell&FLTiqwallneg e flu  susmsuilsy £ GlFwg SLulrEsarssrear
s Benrsemen 2 mHeurdhsomn. gplalwd  sergpfund  Gsrmsl 1 gpseiv 19
Glarmglssr, Garulh semepflwin, GlFmens stib.gdlayi. wraul’L  &repfymb
Gamulsvser, Garulp serepflwid, suLrissr® wram Garmd 1, 2, Carulpn
semehAwn, GSsrulhsstgrdlund gynilopsn, sms @asdlwd  Qurmlsergpdlwub
Qarmsl 1 s 4 Qargdlssr, snsres sllps Gerpssrehflwd (30 syuilmb
GlFrhassr), BrLss sereghdlwid Qzrms 1, 2, surpailwm serehdlwd Basrmgs 1 wwzs
15.

&IPSl HeMeUFEIFTE) Hmays 6

sulplinsVsmasEspsd  Llasfulll BHeter  Ulsraumn sysrrsl  sugeailsursr
Erel&atisr o_smem_&smisamer sUlp alsslinTywrals & flu susmsulle) GFrssaimi.
&Iy, s mhsmaFLsTa asrpssd (gymflan - sulp), ymidlan - S0P
suflariiy osrrdl, sealulud spdblsrd allarss Hsrrdl, sms Fussws
Glardvsvanisy, 55 wWEsSIME GEsTeans Hurms, s Sysrralulws syl ks
(1992 suenr), sullp HleawBasr o srardsupn sursvrmib, Sl vrmbufludss
Gausfipm_®  syolallyssr, Sulp WearblFrhHsamenFlwn, HBTwHu Bl b,
GumepEsrvsrTs Gsrgdsar 1- 6, wr @eroGuwis Gasmss 1, 2, awg
suh Gsmir selalluiluish sanarFGlFra allsdas oysrral.

Sulliplinist &) Espsin Gausflulll Bsrer Ulsaraumin Hredsaflsr &) snenrSwm
LISV s s HEHIHDHEHEBEHTHT Hylilsn HenalFolFrhssnar allsnd o S (Hsprssner
2 meaurssarn. Fubdralws Guishlrd Qurdluludg semasFblerhasr, & wbuilwsy,
Gauglulwsy, sanflsallwd samaFblFrhssr, @ moys Gsmyflsey sanaFblFrasrTgl,
2 uilflws) ssnaFblera) allsnds srmal
gapsalwe) wHmin  wrafleallwst #HemsviGlardsvsrrd, Glarylsy SHamadblars
g&rmdl, Gurpgulwsy Gasryld mloalwe  smaFblFThssT,  WHBIH QS
sV FoleThast, lsrargy-flstaflus) smasbler) allargs osrrg), sreflwsy
whmio  Wsireargmallwsy s FblsrhHssr, Gaustramsepwouilwsy  werenflws

&M e &Gl h&sir.



219

SUPHTL B UTL_HiTel BlmisusiTs ST &Iy s

SUlpmrE GO uremred Blmsuemn Glasfull Bsmer spuilrsFn@En Gupun
mreEeafsr sreayssner Ul allsSnfipwralneE app sumasuilsd sC HenrsanarsanTs
2 Heurhsarin.  @eslmisuand  Geusflulllle  sulpsrl®  sursmhmy  mrimsT,
UTLBrsuEsT, gmallwsy LBsryfihaylu  mrsusst  GlFEMlaumeaT  ApsU R HEhHL eI
2 meurSELUL (ReTenar.  (FHBEMISISTID  UDSNESEHSEHD, B 06U S 60 6I0T & 5ThD (1D
Glausfluil Bsirsr  mravsst o wiflulwsy yesglhsrar guglienu &0 (HanTsssr

P (HEUTEHE ©_HeylD.

SN suswiFFEFismpullsit  Frayssir

HUlp su e FH G p1emmufler S HOumrigsv GlFwsvi’_(§) 6U(TLD
SUPLILI S SHYPHD, 2 asssllprrmiisdl Blnsusrd, Gebsulp GerHulmiilusy
SETPHOFHL_L 1D, e FGFOPFFRED Fw  BpsusTrsaiar Uep Uy Ser
SMATEHID  usnLUurEs’  Gurswn e dewullsirdlp  olallssiul Herersrsy
@liusnLCiysener alléss) apad sy srauphod el ®, 2 fMlu susnsullsy sullip
alsZfgqwraineg eapprhGursy  wrpopiul B sulp & (HenTHsmrasi
ERTE T
SUIPHTL B Ul SamalEEHpSH, HeDITTHefel HIelsEmD &rey s EmiD

SUNPHITL_1g 16T B sPaTHEIL LUl SHsnalEsps Glausfluf Glssmsmuyin spliyGnmrssl
Ssutmlar g tivan ullsy sy ullrEsamssrar S (HanTrEsnaT & (HaumhSa0TLD.
HTaYFHenem HL_(HeNTHETTS LT DMISHN

AT Gy =yl Ligirarf] 4. 60l g amm uf gir £ip Gla WL B
2 sm et &y LI sirai el adr Hrayssnsmyd s Henrserrs e meurdal oy uwllrds s d s
&L (HenrEHensnd ssmTaiwEsors SUp alssSllTigwrallst GFréssumn. SulpnHmig sr
sl warm o mudlarissr, urrrepwsrn o pldlarisst @ds sreyssner siullp
all &#Tig wrallsy CG#i&sa0mib.
ETL_(HIL_smiD [HITel s

SUPBHTL®H  re  BriGlsnw S EHuster  Brlseiar  sreysst  ailss
apas#n aflaalinl Gearsrardd @65 BravsaflsT sraysaflsar sgliusprullsy sl
all&FA N Tigwrallsy s (HenrEsnsT 2 (HeursSHaomiD.
@hBSlensnriiy Ghensu LD Hsnm Heir

SUD susniFF&ESHLPHID BTN & ST HSETAT BIUHMET HeNalHbemshFi auigailsy
Glausflull Rerargl. sl sueTiFAEs s Glauaflulll L HYhenEHeT FenelsF:aTEhF LD
venLturks  Glurgie e dspuwullsr £ werearGuw  sUlp  allsdl  pusslns
Glaramweflsgisrang). S0 sarnidAsspsn Gauaflull’ Herer sanavdsarspfwn - 10

Qar@glmsT, wmsbHeuds serehdlund -10 Glgr@ L ssr, Gausmranrenin, suarailwis), SHeusl



220

Glamyfins’ sy Gurarmsuhsnn ushLiurss  Gurgin 2 dewullar  £ip

Glauaflull_#Felslisrsy spullrésamssrar s Hanrssnars sullp alls&slfigwralls

B (HSUTHHATLD.

GQEmHLiysnr

1.

SUIPHTL g 6T GId HreVSBIKals) 2 sTemr &TUYTMsnwFFESRN @GsUsursd SUp
mrsvssnsn stemnflwu®sE @ snamw gl GeustlulllLmsd s pHm apsnpuilsy
HUlps &L Henrast sl al&flinTyurald) GFi&s eTssum@HiD.

Ul all&LAI0Tgwr oyFsr susmrisst GlETEHUY WpenDHeT HNES! LOTTEUT 6T,
o Aflwissr, ors ssyfluisst e Blewsseaflsy vuilsvrbimsaner s
BL_&% (S (BLD.

sllppr® e GausflHsenssrar pmudmanbs HTHLSTMS
2_meutThHEOIUL R @emanmwggls) Glaustluil. Gsusir (G,

FUlp @amamTussallEEPSED WaTameuTEED GFW S 6Ten FehenF Fraeug
WHTE) BIT6)FHED T D), 61 W HBIHENETU|LD, §PeD 6l Fd a1y HEDETU[LD, HIT6USHENETU|LD
@amenrwggls) s iurss Gurgie e fAepwullsrdy GausflulBeus s0p
all E& N Tgwsurallst £ Har o maurssssnE0 LwsTu @b,
smasEssmepdlunisst Golss alyfliyawispsy ure g1 L S8 Grrdbsiu
GavamBo. sup alsfllnfgwr Gumrarm ussLOurssd  Glurgnn
SiguinsnLuilsy GlFwsiufD Hema)ssamehFliu sl sr 6lsm@EuyLiusnTssT LsTs,
ST, LUl EeDRESPED UTL SH 1L Bisaflsy Carssiine GausiT(Hib.
SUOPHTER AT yeusmrEETUUSS STayssT Fmamusila usnurss
Gurgiw 2 Aspwullsra)p Qeusflul diud L mrsd syeweu sulp al &80Ty weuralsy
SLU_DeNT 2_(heuTdHHSH D@0 Liw s i,

SUPHTL®H  oyrFar Garsvellwa Femn OGlausfluTBssflar gl wilsy
s Banrsst suilp allsSinTigpwrails o maurssiue. Geusr (Bib.

sUlps  sreur, allwmdarmsstlsr geraumibsy oy liusnufldd  suilp
all &AnTiqwrallsy £ Renrssr e maurssliue S CuibnBSs00L GaianT(HIbD.
Wsiraram s mallsatey  suflp e smafiiged o ster  @lenL Olausilssners
HEnaTausDE aaurs SUlpsETCH re margs  lsiTer e b s malls @
FUlp e sraflyhasrar gislamsGaurh Glausflldu@suengs e md GlFlw

Gausir @i,

10. QuarGumrmsirssr, Gewsismsflsy sullpliugliyssner s e ms Gedw,

suilflar QurmssLurG spéSmsaisnar SOPETCEH HreE FTaTDETILILF
Qg o NiFUBES Seusir(HID.

M. sulpmrl L r#er g1 Gl au T (5 S Sl N LD & B & aif| i HIEND FITHS

o_girem_dammtismsnen SO0 semsvdsmershFlw augallsh o meurds Gouabr(Hib.



221

12. gllipr® GaustradmsnuiuISnalSGsPsID 2 meurhilujsrenr  Seusmmenm

Glsmylhe’ L (3) & T 1 LD (W5 VRN o ¥ 3 Glum g o flepioullst
Slalsstu’ Lray sulp alsflinfywurallst mbs @Gasssginsno Gwhul

FL_(RsMI®Hemem o [HeUT &0 sUTlLIL ST 2 GiTeTsiT.
b m & H

FIT ST 6l

1.
2,

N o ;e w

Lo

https:/fwww.britannica.com/, urigs mrer: 01.05.2018
https://commons.wikimedia.org/wiki/File:GoTN_Tamil_Development_Departme
nts_order_on_creative_commons_cc_by_sa.pdf urigs mrer: 01.05.2018
https:/fen.wikipedia.org/wiki/Special:Statistics, uriss mrer: 01.05.2018
https://ta.wikipedia.org/wiki/#m iy Statistics, urigs mrsir: 01.05.2018
https:/fta.wikisource.org/wiki/fimuiy: Statistics, urigs srsr: 01.05.2018
https:/ta.wikipedia.org/wiki/zp_susni#fls_sysn, urigs prer: 02.05.2018
http:/fwww.tamiluniversity.ac.inftamil/Gsusfluf B smsir-2lmravsar-2/, urigs mrer:
02.05.2018

http://www .tnarch.gov.inflib.htm, urigs srer: 02.05.2018
https:/fwww.udumalai.com/brittanikka-thagaval-kalanchiyam.htm, uri&s mren:
03.05.2018

(&M F6Frh Heir:

Bl

all&ZnTigwr, &Lpn smasEsemehFlumn,  senflEslp  Gwiburd),

@ enamTiuHHL00p, SO o srarTL &&i0, £ H0 ey, L HH 2 b, tenL Gur&sd

Glurgiw 2_flepw.



222

FINPARESHR 0 TLLREGN D Furad & marTsEEQ000

et FHrr. urSamsar!, wpenarad wr, HSUlEOufS?
e galIGurrdAriut (HUg), S 10l winmil S maraiy Zusss,
w5 Berenn siar s 1 LEna L Pt St [hyni -841003 . wrfipsn &,

L sTnL &0 rpaaventhani@tnau.ac.in

2o gal 1B rm AT, Zsiflue) iwnnni ingssT GlEm F e gismn, Gofierr
vt e alh gk, Fratie-630011, wudflpma &, Waiwo a0 tpanthi@gmail.com

< it

suflpdlst swrgahanaullsl wo eugon B @shidlenwwn g smrysallss  panm e
B mBAH o GE TS LTSN ST 2 anTNESIGTATEH! sTETUS! sTETUS! SLEE TH6f6T
1 eI, T it 1l o3 ETh Al 2 elen flpi 1 i edi 1 B a3l Al dabhl, dnbdhsdl
a = ,-r-l I . . rﬂ..l 11,_-'£' - .HI-. =
Bursitn SFmstaTi stAenar FEs F0s&AwEE ) et T,

FIQIOCIE GTETHIENE LSPEUT  DUETES TN oETTESIE STES BN
Sul M6 LoD sdedITY Blu s LEWD. L len B arshEne Blen et Lanad Caar eyl vy
Fiqnmie” ereitmy 1 DETEpThHT suruiwrsapn (36), “sguwrgsrn sofimemsr s
siary g hmrooggssr (33, 3) ewnwfevnasgd gyrwste e, o suEd Wyl st g
P DT g - T S R TR . ey
Siern sUallsh L ed i g eman wyil sbaen 360 st b cnanil60 s S5 6 LE.

Lrin, watT FrimEs HWUpT usrurd @uod sundatmF.  sper@aumn

. . , v ey ~ . " . ) . . . .o . .
S i s@ih 1t 2 e B mp Fanbhmi s edt Faud el 1snen I pan s S i meh
B HF WDEDTWW UTSMguTSeT Ssuly wsUspryll @lgsTm. o THeE e Wi

4

Y THFE S ST BT BUTHmULUELD, ETEELLHILD. YOI Tin o T FsiT
] uJ.T..'.TrrrJTE.nrah BUgTOun. Gsmi smr e '5@'151.;:1.1 H.ng.agn'é.g;r‘n Wi ._guil'r:rnu'l'r:
8 1L bl 80 U ST gD sl Sty Sp0h 16U s,

Sarullgiss GmEs CausamTipw Lrang susns Anaysafsl Saial (mlsipn
(mstinmppilspsromayt. sainmib, apTSd, Do, BTEGIE ST 15T (B Sfnnr [SerTin.
spanany aheh Senrwllann men s Ban ol et & Andge e 8l sk .

BTG MHHE BB @enneardarm, oowSart Ssrarn STl # | osilsssTs
Beb w0 ansvsnn seudeled s ulls0n wtymed e Bsnm ok Lyefadsdn S b, e g5 i,
FLIDUETID sTSTM WwHsmrd GuwT e sitargl. SLbusuar3w WeTTld fhHHSTHaurt
EsTeilay. @.é;@.{r_.n'u lamal) &1 e unrsin rﬁ{;l;lr‘..]’ll:ﬂ'{g'}l:". 1:'5&1].;:ﬂ.:[§1‘ ). Garuilsdssm i)
wpmEit DL OOELL L 00D ey, watwawon s Sosseilhen daani. @wbenssnu
Fanwrassmre S Bommu wrdlwar EBserrsy  omlElsTENmL.  USsnWTeT
INTE NG GTEE Cretld (ONE, SHOTIT N IGTG GTRIEHIE DG S16TIE QII{_I:I};‘_;_':T_:I.[] STEIT GBI

=2 L L s @ﬁ;i@'&ri SNy -




223

Garullsumafls mpso-Flewm srarras GsrardlusrsGour, GHouissr Hes0s
(pasflauiserms) susmrmislinn L sr&aGaur @ HeHe sTaTuUGCS ST RIS HN S5 Tam
SiglilsnL. BIOU&EmSWTED. UPisETassa @lsnnausnar WrEHlsr HLp sneaussl
sugflul_Bsiremssri. @susurmy Guemiul L wrisGer e s serrullsr.
6V LD [T 1kl 5 &1

@ #FelFwsdilullst urLsy Blupm samEsailaT U gws), S WIBEeTer L1y uws,
SHROTEIEsT T paflliuL Bssr, sumssisar @l s@n, svwr @asdu, oolalusy
EHTYHT, H6U IWOIEIEEN6T suemiliy HILLIBI&ET, LWOHHSHIGU (FWTHRIKET  6T6T 50D
sarenwsaflsy Uflss0blupmp  saflgls) srayssnear g ami@ b susmsulled sTsusuTmH

S| ID? sTEITLISDSHTET S L eIy Lflh S snr & s T (B sirsng).

ure ) Bumm sevmsefer Ll igusy

e, Hrafear Goul® starmy sullyisaflear surpailsy Ulsirafllilsn s s mns
wrraisst Upsrasdse s alplosmsarrs Garulley supssrmsSarm sorml b
Glara® s wrmssrs! aflmlsmsarms wrHob Glunmesr.

u&gl @asAWsEETRHIN HOUT, FHEIT, EhTaTFIOULST HABwri Gasirmy
urgw SWkissT 279 @Fapple mysslsr SMAGsramTwsnaown HmEsTaHaurupid
SL_BIGHID. HIEH BT 13 H(HECHETHTMTID TN H6VID 2 _sirangl. UL B igsl) srep Fsu
FHEUEIHET BT,

wrsnfl&saurssT  FmUblumESsnD, 2 FFrGsrswmsns g Ewu @G ramd
FH6UEI& GRS HF GlFaTr) Lrigustarmi. star@su sublipssglsy uri & Glunmn Fau Feowissr
267 »_siremer.

usiraflp gypeurisst 95 ensusnreuds s @d Gladrmy LTy W) sremTi s sir.
@ihm 95 mevnis smd BT 1960 2_sirarsr.

FmBsumsL_1b, FArsGas HaTow, Hm HBwTHF, enBUlTFTTHTILILD,
FreVhElron, suglwrdmom, SEHsamLssiqBET, UL WHDT, SH  Spwlurg,
AlplnrnasL s, UTLeLISLD GumrsiTmen su EATAMTER A1 &)gu arfl B uy sirar
&1 51 STIT 511 & 5 U Bl H 51T

Grrypriigst suLssmrullsy 63 Ggarssnruflev 128, GlgrawsnLmrigsy 32,
BEBT g8 22, uraity Brligs) 14, QasrmiE b igs) srup, WeNBTL 1360 eI 6T
Flau FH U EIHET B_SiTET 6T,

Garypriigsy 40, Garewsn.  mrigsy 23, mEHBTLG  Grewd,
urantigwmre_ g 18, wemavmm 360 13 smeusnraudssurussr o sirarsr.

sulpr @emp  suyglumBLsir  wrisst  UlaraflOlspanrhgisivarar. starGsu
suflpisafler vagl vsrur @ allppllukisarrss Fsad s wrsisst HUl5s
sraysenar  GFwallwurs o meurhHFHaugk HPEs GClrwsllEsrar &0 emwliys

HHSSwensw @ss Henr wpeirtloryflangs.



224

GlFwslledr gemwliy (psnmsnLD

SV rm&eT Ularsumin susmsulla) suspsulla) susmassnw GlFaiwiblup Gausam{Hin. ojsnal,
1. ures Gupm Sevmsellar L igweD

H60 LT EIS T eT L 1g w160

HEULDT I & &l 6T oorL_ b B &L HeiT

FVBIENT @G &@n), o mesemn Gasrulls) ssir

&60 W @eosaAlw, o nlallws) &ireyHsr,

B8V WIS AT suemi U lwel Bl LIk S&eT, mHHIeN (& 60T B & 6T

@ L~ wN

urL sl Glumm sevmiseflar L g uis)

urLGlunn satsafsar uligwe aerTgn susnsmwullsy) Bsrulldvssr Ha
SHABIGET, sPEUNTEUG SUBsET eremrgid  [FHGumd susnswrsayd, Bmodi
Sgtivenuley sullperl®  wrul o m&Elar FHhsTal  pempenwowlgin, @Esu,
@ewmisns steirand Brsstsr Suyiusniwilgnd  Afssububmy speardinGsrsirm
Garryu@ssiud B ul g wsfle Gu@ib.

urLsBElLMHD HeUk Saflsir syenwiiy) suenru b

#lsu ensusHTsuS | S0P @ Halw (@ s0kran s

60 H6IT 6V Bl & 61T WwTsul L BI&sT | B enwalll miHsT | 5oLl wiFsr

HE DT ST 6T LI 1060
SHAOTHIBET T L 1w sl LeiTauHin s b (3] em e i L@ 0L SHEHL_ 6T H|snLou|LD.

Garullsfler Quwr| sevinrsglsr Gluwr @ minil b

HEVLOTEIH G 6T Dawy &S s T UL i
SAOTHams yenarayhd staflflsy enlun susmsullsy sawrb GE&riysnLw
ooty &4  Garlysst st FAu@sslu®in. e g5 Gerlysst  Ulsireumib

sUsHELILITL (BIL_6IT SsDLouLD.

ST HFIST | HOWTSHler | HOwrsSler  sraflw | He0w0ms s sir

sgpafllin b | srawblurafl | Gaml (Bmeulb ML SefleT UL % Ssir

FHVBIEaTsiT @)L &@FHmn, DjimEenw GHmuilsyssr

BV LDl H6iT £_giTar Gamulilsv & aflsir @& pluy b SysmLoailL_Lpib
Blevausmruorsg  supistiu®in. @FGswsalluily m sagems Gsflay Gledgmsy
D BB ESNEH ) HBGIETET FUBIS6TAT UL Igwe) BHsr GlETsnsvsy wHmD FsT



225

FTeY&HemaT FHEESEL_GT sranUlssiu®n; @sarmd gm s0GF DG HmeEsTer
Garulled @Ml &enar spupsuil stafl#lsy oyl [3)wgonb.

S0 wr Fevsdlw, Mlailwsy sreyssr
&SV WIEISeT HOlHE FGasalw, yrlalwe srayser Udlsram susnasullsy senwwn.

S rEHHar Gluwr | Gsruilsy Gevaslwgsrayser |9 plallws &reayssr

H6U WTRIEefsT suerii el Bl LkiSeT, DHESISY (6007 I F 6T

@ #6lFwsll Fwrmsmers SHTEEGauam(Bil  srargun  allyllyaoriensu
U sSID GHThssm L e @miugarre dlsiraimb suensuilsd gser susmilniluie,
LD 161 (% 00T Gl H6MT 63T &6y SUSHILIL 1D S)smLoujLD.

HOWTBISHNST  WHESI GHThser Hoalws), FwsElws FresmmsEnHLsir

S SMLOW LD

HSVLOT & Fl 65T susmiCIilwey miL Limissir LO(HB B0 (3600 B & 6iT
Gl *  @ardGlumss pennsar *  gymlallwsy

* BTHM B LBISET FIT 3T 0| 6T

* Lulfl & &h&0 LsuLD * @asslnF

* B8 Bl LIMISET FITSIT )] FH6IT

*  srmall (D mL Lkl siT
= par Ll 60 [HIL U EET

* pullidEsEring B umkissT

Gla @iy snr

1. @&Clawsflulsir 2 (reurdsopd vwsTurGn sulpisaflsr ussl s LT 6
sl ssrodnEgl uweiTu@ib.

2. BunmsBur® @eon wry dsrafllilmeabaisrarmng YsarL s suruilams
@epam Fenpsnnsaiigplh o g suailw sulpfls5lanb SErdiusn @b
&M 5 NENTILITS SjsHLDujLD.

3. @#0swsfuilarmsy LD 7Bl &5 617 63T srodpmfiw aflfl oy emr ey
Gl sy s e wsy mIL L s aflaar surwlsurs Logr (3) svr B i it
SUETT & &GN SDETHT sulfl STL 1 IWTE S| LD

4. @ #0swsd sllyrsst Funmsun Gsmwbs wsonuilst @enm suyflum’igsnsr
& smLD & )4 BlamaT surpallwsns spliuimilsy Gl#isusm @0 uwsituBib.

9. sullyisefsT waiiuamurgsner smlw @)F6Fwed LwsTuL &Fm BID.

GDFGlFTHHET. B  wrkissT, SwrFGlFwed, wvrs GlubHp Feommer, Ha

LD gh 5 T 61) 61T




226

LA (T 5 51 s 5 (761 S 611

1.

http://fannajothi.blogspot.com/2014/02/padal-petra-saiva-thirukoilkalin.html

2. http:/lwww.dinakaran.com/Aanmeegam_Detail.asp?Nid=1232&Cat=3
3.
4. http:/ftamil.thehindu.com/society/spirituality/ s & suib- gy mil p sib-

http:/ftemple.dinamalar.com/news_detail.php?id=12846

F (H&U TL_ T & 69T -, 35 bl 17 B B &9 610 61 I - By, 60 1 LD~ 60 61 (HL_FLD-
wrarglarticle7845339.ece

https://ta.wiktionary.org/wiki/ &g omib
https:/fta.wiktionary.org/wiki/ail j_#b



227
Ho a1l HTs0emI @)
AP eNTan T (BT, LI sTeyT (T em S 1y (3 au s T
P . o L3

o el oy u A Mwi, sl Py snm, Seuslsn s sanad s apail, blash ansn 600117.

WaTaT gha: pannirukal.sl@velsuniv.ac.in

LD 5T 5T ST T
B S SsmET ST B sy S Sl (Pen T EaneTGUT 2 HedTEED L siTL(l L Semal 0h il
=t =22 I L E
yolaflusd e ddasman  gpamou s Elaalamen  gpsmoullad AR SEDL Iy s0Em 6y
STENTSLTLLD.

_ s . . $ . .o T ;
BTV &  FUMOETID  BTODTEWg ST GEm EESFEW  wolgs  FHEaEd Gam T,
L1ty Creflwast o g WETTYLE Lt .'_.I:!:'I:II_IF:IU_II:EIJ SIS (S0 S1 S S .-ui,jg,'ﬂla.‘:-_r.l 101 Ethy

MRMUTE UsTTES 9 ePLBGHT. FNUUTs ssmme mrpsafa  oyiallwea wohmils

Giamilmn’ g Hwmd  EerlmsT  mysifunomer  Fgemennmadlng . @EElsmaiui
liyt 5L sh Ty L Ll Lighl 51 eh 572 50 gl Ml Blgaliaun e up I e
B TETT FeHEH  SUPTFHUE  FATOW DWW TS, BESTIWNEBHAT  LT60 P51 ST
S AREN D Al (1N TS E

(Bibliography) stsfrspitn G#rst BTEIEMET STWSID (Wen sTEpID GUmhsT G&raTi
(Bibliographia) sigpun Q3w Gaudvsflsd Eoaphar 2 ohsue sumn gplb. g DS EDEY
eI RN L i o, £padl Ty SROLLIEL il 31 apamul s L a1, Ml T, D SN
PR RS ELMOIE.  BrUSDTS  Graflfsid  apmoiinHEEEE mjeHimn
sléndnien gn pannuld) snllansluBhsd)  siehinguentc, s, mdlseils
FMEIBETHTBMaTY UL IH&TauSH T BTalsmaTs HWTMasl LlaTu o &mal
BT OHEHLL 2 SHEFal Hirssmerl uhmblu G\FI0 Sl Semery L FimsuFl.

Spianant  n g Sy sessman ol gpagemionisn Sflsmainph  moyail
Hrs0EsT unmiu  SsEsdsmeatyl sTorst  apesneflspir GEsfsursald  bEToEsSs
» go|ig Bradsm &) o2pin. 1895 @ apgedr qpenipmnirs B s EBratsmt &) Bligransimin
(The international Institute of Bibliography) Brussels sv Gigm misimn’ 1 z1.

S rallsiT SBTHSD

SrEfe Qeremamn S rEe(meT, Spdieh B e TEHET, e BB b nmin man
AU WwHnND Sy Al silihs  hiSUENSymEDEn th Blar s (B alsusilsun el s D sm .
SILGRUTSTSH  WTST  RTEUeDLsYEemsl  FTUUTST  ApsBpule  UTTepel  HTHeDaT
SrlEna CB A pona@iglilama). @aaiidl snbm spop enengdnh Gl aillenn aul Bl sy
Samsugliemst, @nplamaimgs saflTeas sUp GlwrflEEms SEaudKamars 6B Han s mer
apsmmusl B BIWP O|FPETE  STTINISDRETIT  A[psDOsnILE &AL,

FUIPpHmL& MEGWE aspin HTa Fa aufpspnsaar shiGEm D Sng. Bass



228

sallr Gupburareanwud sTHS HiH Brad sullp prasneailmeard ubhrls Gsaflsurs
Gu#allsvena). stamBsu, mravsnallsr @ardlwsswwranw’ undluyyn sl sydeys
&L_(Hemrsatgin, GadEsatgne srou®n prasplaysst Holodl L penpuils
S sowiugDE pwn s GFweuBs Fsusuriailar Ghresib.

sHBurensw ysmwiiyusnn Existing System

slsnenr  BrOuCgwsdls)  LPSNIWTRT L]  HIUSSTAND  SLrTilFSls
&_Blsnrasafla)n Bredensysst stapld sSafls6larHgs Guw @b Glummer. [3)snsu
Arlw  gerallGauGw GlFiw wyHarmg. UL Fx papsaflgin snsGlwwpssia
Urgdseflgn  seanflafl  suyflullaynd mravspiaysst o meurdsiu Hlsmearer.
@shauanEwrsd swurfisEstinl L Fradsmlayssnard CHullss ensusis ST FTOSHLPLD

S B & enallsy CxullEa swauss 1pipwmogdid (3)mbser.

uwesrsst (Benefits )
Systematic recording
Huge data can be stored
Quicker Access to the information
* mrevsmisy MAL (Modern Language Association) Style - s syugdiuse wrss
Gl® T (HeTem .
* &1 aflmFulls srajsmens Crulss (pigHlDsl.
* g fls gerallarar Fradenlsyd sraysamerd CHullEsamin.
¢ Quartlurmen sl mbs s almraurss Camawrar Hravsnayll L1y W) Hsmeards
& T S9T (LP g W LD
* Gurin afenrrsuamnss & (B HsaTLD.
* g R&lWw wHnib ol cloryfsaflsy vwsaTu® BE (LPLgujLb.

wetlent] prevenLallsr GFwsvgmsr (System Process )

* mravsmla Glwarblurmspard vwsTuRSHID Glurips spmflaln whHmb, Sl
suruillsvrsg sreyssmen H&ErauflsnsFuils GearlsEs 1pgub.

¢ mravemi gy GuwsTGlurmefley yEdlas sreyssnsriuglaysd Glalupn  Gureps
eraumio sssusvssr (details) semflafls flenrullsy smemropiy ujib.
@ gsafld Cariurs 12 urissr (3)sn e s sirGemer.

rg-eyenr

S i16ys5 S Hewrast, 9 rmiFd prevssr ul L Lo Onsrss GsrHHesuEIn
iiBauBsst @andhsl uwstuRsFw Erédssmart  ounHlu SHsus
Glam (514 5 G su s (b,



229

g AMwi ssir, preordfwisst, uglourdfwisst, ugldurert Gurstp &) sirear
Um s&susssr sl pamld ua) wpanmsst LwsSTuRSHAprisst. @ mindlayn 2 s
Samallsy LwsTuRSSOUFD psopwrear (MLA) Modern Language Association apsmm
@Hs pwaller guylumiwrs Glaram{h g,rrmwiul Herars.

Spiey  Hrseflsd  sys@ediiy,  gablaurm  ugglulsr  @odullsy
Qar@Estiu®e  @mdssdoy, oodys @ildy  ster sy lisyss’ Hanruwilsy
SE&6SHE OerhHssiul Gauamigw sTarl  Us)  susDEHET 2 sremer. (B summlsy
Gl T (B HUPLYWITSH (LD S S H6Us0HET H)6m anT KT MG W el 60 Bl&T(H&HupigHlaTmg.

SlsnamBETHULC g wsfle LweaTuTBEener g iie BHETHEFEl blsreawd, el sl
suwiu’ L @i GuwerGurmesr ( Software ) o maurss gwsHulL Qurgps, sy
Glarmgd Glurupsnd @ruswu syearalls) Gsromsdio’ L g, spiie Gwhelsram
Gurus simemETHU WS sTaTugl, H&FFx Bubdrd Gsrimsiul’ L sragdsy
@mHGs o (meuregy erew e _awmrpigdAng. senGan  @eer  semd s
UTHHILL L.

mravsnL gy  Guarurmetsy  Sysraufsmaullsy  gpempuilst  Wsapbh  sTetlw
wempuilsy, sreysensr 2 graf(h GlFls #pou ysrsuflsns wenpullsy  WlEeayb
sTaflsmiowmeT (pempullsd vweaTuBEs WirEnsl. EHE HTNL 8] ST sTaTLS
@) siramid L) SpiieydE o Mwg. Cualh Ls) SLUITaTTS RGN, adkEn 2 flw
SISO @b HrevsoL .

FI ST ST HTLIL_Lg W60
sUudlrwsnflwer. ur, Ir., EHraTEHSTWL. oL, S0P BoLsmaGu®), wpss ugliny,
@hgw Cuwrylssflsr bEHsusir Blnsuard, blearanar, SUPG LIS Hm e &S HLD,
sparayt - 2001.
MANAVALAN. A. A, Tamil Research Through Journals, e svsg sullprormiiEs
mimisusrio, Adayar, Chennai 20, 1995 | Ed.
Antony C. Winkler, Jo Ray Mccuen, Rhtoric Made Plain, |l ed, Library of Congress
Catalog Card Number: 78-53130
C R Kothari, Research Methodology Methods & Techniques, Il ed. Eithteenth
Reprint, Nov-1997.
Dravidian Linguistics Association, Kerala Panini Building, St. Xavier's College, Val.
KXA| June-2002.
Encyclopedia Britannica Vol-2.
Joseph, Gibaldi., MLA Hand book for Writes of Research Papers, Fifth Edition.



230

Algorithm
Format
[Author] [‘Book Title™] | [ Book Title] } [ Book Title] [,] [Year].
Data Entry
1. Start

2. Get data or no. of authors, author name. title, speciation, title name, ISBEN No
3. Store data into the database.
4. End.
Sorting
1. Start
. Get data from the database
. Select the Language
. Select the option Author wise, Book wise, Year wise
. It Option="Author wise" then
Sort the data Author wise
End if
6. If Option = “Book wise” then
Sort the data Book wise

End if

7. If Option = "Year wise” then
Sort the data Year wise

End if
8. Stop
Report
1. Start

L6 TR SO S I S ]

2. Select the Language
3. Select the option Author wise, Book wise, Year wise
4. If Option="Author wise" then Print the sorted data
Author wise
End if
5. If Option = "Book wise" then
Print the sorted data Book wise
End if
6. If Option ="Year wise” then
Print the sorted data Year wise
End if
7. Stop
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Producing Icons/Artefacts of Temple & Worship
Efficiently by utilizing Digital Technologies

N.D. Logasundara muthali, Chennai

Over a decade+ Digital Technologies are changing every human activity, making them
work fast faster and go efficient every moment, by creating more completion, everywhere,
Custom made Traditional Heritage Hand crafts are also under pressure to switch to digital
technologies, wherever possible for cost-effectiveness, survival as well as in their growth into
new areas hitherto not tangible. On date, technologies are so advanced so that they can record
very fine details of intricate human organs located deep inside the human body without
touching or disturbing them 1.e CT SCAN

Prior to non-digital world shapes of complex 3D forms are carved out from 3D
pantograph milling machine or by spark erosion technology as popularly used in injection
molding molds where in the milling or forming tool traces surface of a proportional model of
the product from references to all the three axes.

In the business of producing temple Icons/Artefacts which are carved out of granite,
wood or by cast metal alloys that are stands over many centuries and even millennium in their
age, there are huge scope to expand as Indian temple artefacts command very great respect in
the global market by their unique, superb fineness in handmade fine art value leading them to
multi-millions in monetary values. In most cases being a monolith and producible only one
piece at a time, the present process takes very long period, sometimes up to a vear to finish.
Hence it is necessary to mechanize as far as possible for sustained growth. Both granite wood
and metal alloys and even any other long-lasting solid alternate material can be dealt with. It
is worth even to adopt effectively in cases of metal alloys which can be made out in a heat
less layer by layer assembling/fusing process using a variety of materials in thin sheet form
of predetermined layer profile obtained from 3D scanners.

3D printing 1s a digital process of production where in a product made by building
fassembling materials which are added in small quantities as a layer over layer while
traditional methods are made out from single monolith piece by removing materials from
them as in granite or else to get the shape, while in metal alloys that are cast in a single piece
from a preformed mold.

In 3D printing process the shape of product 1s determined by scanned surface
coordinates of product from a 3D scanner. In a 2D scanner, only the flat surface details are
documented as in a paper face. But in 3D scanner a product under study 1s split into several
layers and their peripheral surface details are documented. On date technology 1s so advanced
50 that even intricate details of the layer by layer under scan are precisely documented as in
medical CT Scan of human body without cutting them into slices?
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The steps in 3D printing of a product.
Here the product in our focus are only temple 1cons and Artefacts and many other handmade
objects produced one at a time out of durable metal?.? wood, gramite etc Even it can be in a

helping mode in full-fledged Temple structures.

1

Using a 3D scanner fix coordinates of all the points in a products' surface with ref to 3
minimal planes of view and when the product is split into fine layers. Complex shapes
when one view obstructs to several points on the surface of the product may warrant
more planes with their coordinates to complete

Make all the layer's sectional silhouette form from material in sheet form.

Preferably a core hole with sharp corners in the middle or else cut out so that indexing
and aligning shaft can serve assembling layer over layer avoiding shear and twisting
errors as well as save on materials for costing in spaces not necessary or dispensable
All the layers are to be fused together, made into a monolith by durable permanent
adhesive or suitable soldering technology if a metal in use because we bye-pass
liquidation as in casting when the product is in metal

Finishing with hand tools powered or else all the surfaces for smoothness that inevitably
formed by layered steps of assembling process followed by suitable / required final
finish in texture, coloring, plating etc

Advantages of going in for a digital aides

Suitable for batch production through mass production is not ruled out when there is
market? with a premium valued product.

2 Adaptable to diverse matenals though himitations as in high temperature products as in
cast metals or ceramics

3 Scalability to many sizes for the same product easily.

(?4) Even as in very large monster sizes that are possible? even in case of in-situ use (i.e.
carving out in very large mountain boulders on their faces similar in size to
THIRUVALLUVAR on Vivekananda rock Kanyakumari (were it is in standalone
mode) / milling the rocks out as in CNC m/c wiith multiple operation at different
location of the finished product at the same time )

4 Scans for product can be digitally prepared from a model? that 1s non-movable available
only at a site, copy them without any disturbance to them as a 3D SCAN and Lasar

5 Quicker prototyping and in reverse engineering of a product cheaply

6 Availability of many newer processes and versions coming out every day both in
software and hardware with high end competition from hundreds of small time vendors

7 These services in software and hardware can even be hired without owning them

Conclusion

The real HELP from the Digital world will go a long way in custom making of temple icons

and other artefacts in a full fledged start to finish product or in full filing only as in part
playing mode as in wax models for investment casing= lost wax process in many numbers
combined with scalability at the same time.
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