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Abstract

People has been using many available encodings and Non-Unicode fonts since long ago to
write different devanagari documents. To make them universally accessible, searchable
over the network, these documents must use unicode encoding and unicode font. Hence
there is a need to convert an encoding and font of a Non-Unicoded devanagari document
to unicode. The goal of this project is to provide a software, which converts an encoding
and font of Non-Unicoded document to unicode. This software converts an encoding
of Non-Unicode document to unicode by using unix command and Non-Unicode font of
document to unicode font by byte-by-byte mapping.

This results in free, open source, encoding and font converter for Non-Unicode De-

vanagari document.
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Chapter 1

Introduction

Computers understand only binary data. For representing character, encoding comes in
picture which represents every character with unique number. There are many encodings
which can represents certain set of character and use their own encoding standard. Hence
there is problem that other encodings will identify these characters according to their own
encoding. Hence there is a need for an encoding standard which can uniquely identify
each character in the world which is Unicode standard.

Even though Unicode standard is widely acceptable over Internet, there are many
software for writing devanagari documnet, which still do not support it. They use their
own encoding standards. With the use of such software many more Devanagari documents
has designed. Those documents are encoded using Non-Unicode standards.

Those Non-Unicode documents are neither web searchable nor sortable as web supports
Unicode only. They are readable with only specific fonts and/or availability of particular
software like shivaji font, akruti software respectively. Also they are not viewable on
those operating systems which do not support those particular Non-Unicode standards.

Many documents which exist presently are Non-Unicode. Hence to cope up with
above problems, those Non-Unicode documents would be converted to Unicode. There

are software available to do this work. But they are not open source and free. Hence



there is a need of designing an open source software.

1.1 Various software used to type Marathi language

1.1.1 Akruti

[6]  Akrutiis a multilingual software. Memory required to install akruti multifont engine
is very less, about 8 MB. Using the multifont engine, akruti provides many keyboard
layouts for many indic languages. The typing methodology is simple and very easy
to learn. It also supports Unicode. It has dictionary, multiengine, spell checkers and
font converter which helps to type in any font from Akruti family. Akruti fonts are
compatible with various applications like Lotus Smartsuit, MS Office, Notepad, Corel
Draw, Pagemaker, etc. It supports Unicode and extends to popular non-Unicode fonts.

To type in indic language Scroll-lock must be on. For that it requires On-screen keyboard.

1.1.2 Baraha

[7]  Baraha is a word processing application. It is used for creating documents in many
Indian languages including Marathi by using a phonetic keyboard. Baraha pad is needed
to edit or create documents in free version. Registered version can be used to type in any
application. Baraha can export data in various data formats such as ANSI text, Unicode
text. Baraha comes with True type fonts used to format the ANSI text. They are not

Unicode based.

1.1.3 Google Transliterate

9]  Google Transliterate is an online application provided by Google. It is very easy
to use and learn. It uses phonetic keyboard. Google Transliterate can switch between

English and transliteration language. It can change the language of standard input. It



does not require specific application as in baraha. Google Transliterate uses Unicode to

encode the characters.

1.1.4 Shree-lipi

[10] Shree-lipi contains various number of packages and these packages has number
of fonts. It is multilingual supporter. It is compatible for many popular applications.
It facilitates conversion of one font format to another. It also supports conversion of
various types of files. It has all popular keyboard layout. It is Windows based software.

Spellcheckers and official language dictionaries are available.



Chapter 2

Literature Study

Non-Unicode Devanagari fonts, various encoding schemes, Unicode are needed to be

studied.

2.1 Study of various Non-Unicode Devanagari fonts:

[8]  Various Non-Unicode Devanagari fonts and their character mappings need to be
studied because using these software, document in a particular Non-Unicode Devanagari
font or encoding is going to convert to Unicode. Character mappings of different encodings
are reqiure to map their characters with Unicode charaters.

Non-Unicode Devanagari fonts:

e Akruti monolingual

Akruti bilingual

Kautilya

DV-TTSurekh-Normal

Kruti Dev 010

Shivaji



e Shreelipi
e Tirkas
e Kiran

e Xdvng

2.2 Character Encoding Schemes

Character encoding schemes are to be studied to understand the use and various types of
available character encodings, and way of representing characters by them. Encoding :
The rules used to make assignment between character and bit pattern are called encoding
schemes. These rules are to map each character to a numerical code that is then converted
to binary and represented as one or several bytes. There are many encodings are available
today but three (ASCII, EBCDIC, Unicode) are well known encoding techniques.

Character sets : It is range of characters handled by that encoding.

Coded Character Set : It is a character set where all characters have unique num-
bers by some method.

Some of available encoding standards are as follows:

2.2.1 EBCDIC

Extended Binary Coded Decimal Interchange Code; used by IBM mainframes and AS/400
machines. It represents each character by 8 bits. It encodes only 256 characters. Mainly

used on IBM Mainframe and IBM midrange computer operating systems.

2.2.2 ASCII

American Standard Code for Information Interchange; used by almost all other hardware.

The original ASCII character set includes 128 characters. The mapping of this character



set to 7-bit numeric value. New characters are the extension of the ASCII character set
from 128 to 256 characters. Out of 128 characters, 95 are printable and remaining 33

including space are non printable.

2.2.3 UNICODE

It is widely accepted by software and over network. Unicode will be seen in detail in next

chapter.



Chapter 3

Unicode

Unicode is universal encoding standard. It uses unique value to represent a single
character[5].

There are lots of encodings, like ISO-8859 and fonts like shivaji, shreelipi fonts, akruti
fonts, etc are available to write devanagari documents. Each of these encoding provides
their own standard and uses their own unique values to represent devanagari characters.
Hence there may be a situation that, one character may has different numeric values
in different encodings; for example, let an encoding A use 32 to represent character x’
and an encoding B may use 23 to represent same character 'x’. There may be a case
that two different characters may has same value in different encodings; for example,
let an encoding A uses 32 to represent character 'x’ and an encoding B may use 32
to represent character 'y’. But none of encoding is universal except Unicode. Many
devanagari documents are not in Unicode encoding. Hence when data passes through
different encoding systems or platforms, there may be chances of loss in data. So there
is need to change their encoding to Unicode. Before Unicode, none of an encoding
have enough characters to represent single language like English. An encoding ASCII
can represent only 128 characters. For representing special characters, mathematical

symbols in english, requires other encodings. Hence more than one encoding is required



to represent single language like English. For this, single computer needs to support
many encoding standards.

Unicode solve all above problems, by providing support to a large number of characters.
Hence there is no need of many encodings to represent single language like English. It also
supports many scripts like devanagari, latin, etc. Unicode transformation format(UTF)
is a mapping of Unicode numeric value to a unique byte sequence.

Unicode is a standard for encoding, representation and handling text. Unicode is

implemented by using different encodings like UTF-8, UTF-16, UTF-32.

3.1 UTF-8

[3, 11] Tt is Byte oriented and variable length encoding. It is compatible with ASCII.
World Wide Web uses UTF-8. It can encodes any Unicode character. If splitting and
concatenation of string is not proper, then it may lead to loss of data. For some languages,
it takes more space.

Applications - World Wide Web, .txt, .html, .xml.

3.2 UTF-16

[1, 11] It uses 16 bits to represent single character and surrogates to encode more
characters. Surrogates are code points from two special ranges of Unicode values, reserved
for use in combination with other value. They are called surrogates, since they do not
represent characters directly, but only used in pair. It has Byte Order Mark. A byte
order mark (BOM) consists of the character code U+FEFF at the beginning of a data
stream, which can be used as a signature defining the byte order and encoding form. Data
types longer than a byte can be stored in computer memory with the most significant

byte (MSB) first which is big-endian or last which is little-endian. It may be big endian



or little endian. It requires more memory to represent ASCII characters.

Applications - files on Linux, .NET environment variables and telnet.

3.3 UTF-32

2, 11] It uses 32 bits to represent single character. Actually only 21 bits are used,
remaining are masked, hence it wastes more space. It also requires more memory than
above encoding techniques.

Application : HTML5.

Depending on the application, suitable Unicode Transformation Format is used. Uni-
code maps the Devanagari characters in the range 0900097F. Text files on Linux uses
UTF-8 encoding. UTF-8 requires 1 byte for characters in range 0000-007F, 2 bytes for
0080-07FF range and 3 bytes for 0800-FFFF range. As Devanagari characters are between

0800-FFFF, UTF-8 takes 3 bytes to represent single devanagari character.



Chapter 4

Requirements Specification

Devanagari Document Encoding Converter should convert Devanagari document written
using non-Unicode encodings to a document with Unicode encoding. It should convert
text as well as odt files. It should maintain file format of odt files after conversion. GUI
should be created for converting input files as well as given input text. New font table
should be added to the converter, so that it can convert newly added font by user. Debian
and rpm package of converter should be created, to run converter through command line.

For this input file should be provided by user.

10



Chapter 5

Design Of Software

5.1 Programming language

[4, 14]  Python is used as programming language for the project. As Python has more
features. It is easy to use and understand. All modules required for the project are easily

available in Python.

5.2 GUI

wxFormBuilder[12] is used to create GUIL It provides drag and drop facility to create

forms. It uses wxPython[13] module of python.

5.3 Work Done so far

Mapping tables are created, which contain Non-Unicode characters and corresponding
Unicode characters. As mapping table is UTF-8 encoded, Unicode characters written are
also UTF-8 encoded and thus it uses 3 bytes per devanagari character. Input file can be
odt or text file. For input odt file, output file must be odt. Convert programme does

byte by byte mapping of input file characters to Unicode charcters using given font table.

11



Following are the list of Non-Unicode Devanagari fonts which can be converted using

this programme. (8]

e Akruti monolingual

Akruti bilingual

Kautilya

DV-TTSurekh-Normal

Kruti Dev 010

Shivaji

e Shreelipi

e Tirkas

e xdvng

e kiran



5.3.1 Command-line

Text File :

convertenco -i inputfilename.txt -o outputfilename.txt -f fontname This is a command to
convert Non-Unicode text file to Unicode file text file.

convertenco - It is a python program which actually converts Non-Unicode file to
Unicode file. inputfilename.txt - This is input text file. outputfilename.txt - It is the
Unicode output file which is desired. fontname - It is a mapping table which is a name
of Non-Unicode Devanagari font in which the input file is encoded.

Similarly a pdf file can be converted. Only change done in above command is instead

of inputfilename.txt inputfilename.pdf.

DNNHNCN yNIENN® NN YNtNfcNKNAN mNNsANr HUNNfOpNs, ® NNbiN}NN YNRfIN Nr m)NHvN HNNNFfO}Nr HNNNfOpNsIN, pNil

yNU 3 pNkNAIND (NNJNj Nf) N bsJNIN HNNNfOpNs. ONs! UgmNjb pNilN uNk s. HNCN PNNmNNpNr DNNHN}sONr iNsis-

iNsls s mNg2 kNsA}s HNNNfOpNsIN. NFOcNN}NNINHNN (NsiNN iNsIiNN vNDNNb® Ns ONJNNO SkNASN 3NsTvN I3NNb® NNr iNbiNN
yNvNINs INmNb®N Os }{sONr SkNASN 3NsINNr}. cOCNtvN®N Os PNNmNHNNrp - }NskNANNIN'.

Figure 5.1: Input file to the programme convert encoded using Akrutimonolingual font



SPUOTET @ AR 3R GEEd AEdAEd 3ed, cAURE Ugd d ol odidl @ER e uifeel, € WRenm dieadr faem meeren

Figure 5.2: Output Unicode file of the program convert which is desired

Odt File :

convertenco inputfilename.odt outputfilename.odt fontname This is a command to con-
vert Non-Unicode odt file to Unicode file odt file.

It maintains file format of odt file, by getting differnt tags from content.xml and
style.xml of input odt file. Actual data is obtained from content.xml and it is passed to
convert program. Font of file are changed to a Lohit Hindi, by editing both content.xml

and style.xml.



ek gaahk roiDAao KrodI krNyaasaazl dukanaat gaolaa. inarinaraL.o roiDAao %yaanao laavaUna
paihlao. %yaacal pahNal kolal. naMtr tao ek roiDAao hatat Gao}na dukanadaralaa
mhNaalaa, Ahao ha roDIAao sagal.o sToSana pkDtao naa. dukanadar vaOtagaUna
mhNaalaa. pacilasa sToSana va rolvao sToSana saaoDUna sava- pkDtao.

baMDaopMt ragaaragaanao ha/Tolacyaa ma/naojarkDo gaolao. "yaa ha’Tolacao vaoTr
bacjabaabadar Aahot. mal %yaalaa daZIsaazl paNal AaNaayalaa saaMgaltlaoZ tr
%yaaMnao ho gaTaratlaM paNal AaNauna idlao."” ma/naocjar : "tumhl kahItrI gaDbaD
krtaya. ha tr mal tumacyaasaazl pazvalaolaa caha Aaho.”

iSaxak : h%itl AaiNa maaSalmaQyao frk kaya iTnaU : h%tllaa SaopUT Asato AaiNa maaSallaa
nasato. idnal : maaSal ]DU Sakto h% |DU Sakt naahl. iSaxak : Aata baMTI tU saaMga.
baMT1I : maaSal h%tlvar basaU Sakto. pNa h%tl maaSalvar basaU Sakt naahl.

Figure 5.3: Input odt file encoded using Akrutimonolingual font



e e Y ) AR g e, PR 3w e wiker. e areu e,
R @1 Ua IE 19 S gHESRIAT FEUTAL, ABT & VST WIS AT gHSal Al
PITER AT FETAT. Nfed g7 7 I g9 AIgT 99 yFHsal.

49T IMIRIMA BT AT TATRSS 1t "IT Fead 9ex I9qTaaR ned. At egran
et grvht amumgen |ifiaez 9 @ & TR qToft Sy et FAeR - rgEd
FETAR TSAS BHIAT. BT A% H Frearard! qadeloll war 3.

Ry : &l oy sefred) o w7 2 - exchten Qg s oy meen @ o By T gE
st 511 O ST et e : g @2 q ar act: FRi stiav av . qul &1 FRNaT &
T TEL

Figure 5.4: Output odt file encoded using Akrutimonolingual font



5.3.2 GUI

It helps to add new fonts to table and convert string and file. Home page of converter is
as shown in following figure.

Browse for new font file and table gets directly added to table directory.

Browse for a input file, then give an output file name and select fontname from list.
Click on convert, then dialogue box appears to save the output file. By selecting location
to save, output file gets saved, as shown in following figure.

Input string is given in the textbox, and select the font name from list and click on

convert. Converted text will appear in other textbox, as shown in following figure.

5.3.3 Web-based Converter

It is an another view of this software. Using web-based converter user can add new fonts
to converter, and convert input string and file online, without actually installing the
software own computer. Home page of converter website is as shown in following figure.

Browse for new font file and table gets directly added to table directory.

Browse for a input file, then give an output file name and select fontname from list.
Click on convert, on new page output file will be made available to download.

Input string is given in the textbox, and select the font name from list and click on

convert. Converted text will appear in other textbox on another page.

5.3.4 Packages

Debian and rpm packages of converter is created. To install on ubuntu operating system,
use debian package and for redhat operating system use, rpm package. Debian package
can be installed by command dpkg -i package-name.deb and removed by command dpkg

-t package-name. Simillarly rpm package can be installed by command rpm -i package-



AN

File Help

It is an open source and free software. It
converts Non-Unicode documents (.txt or .odt) in
devanagari script to Unicode maintaining file
format.

Following are the list of Non-Unicode Devanagari fonts which can be
converted using this programme.

' Akruti monolingual
* Akruti bilingual

Figure 5.5: Home page of converter



Figure 5.6: Adding new fonts to table

Figure 5.7: GUI for accepting file as a input



&

Select Font | Firan

Input Text Output Text

Convert

Figure 5.8: GUI for converting srting

Google 3

f]Most Visited v [EjHome [~|Gmail - Shivaji M... (7)jab we met diwal [EiSnehal Patil

<

[¢| Devanagari Document Enc...

HOME ABOUTUS ADDFONT TABLE CONVERT STRING CONVERT FILE CONTACT US

Welcome to Devenagari Document Encoding Converter

Computers understand only binary data. For representing character,

encoding comes in picture which represents every character with unique number.

There are many encodings which can represents certain set of character and use

their own encoding standard. Hence there is problem that other encodings will

identify these characters according to  their own encoding. Hence there is a need for

an encoding standard which can uniquely identify each character in the world
which is  Unicode standard.

Even though Unicode standard is widely acceptable owver Internet, there
are many software for writing devanagari documnet, which still do not support it.
They use their own encoding standards. With the use of such software many more
Devanagari documents has designed. Those documents are encoded using
Non-Unicode standards. Those Non-Unicode documents are neither web searchable
nor sortable as web supports Unicode only. They are readable with only specific
Devanagari d ent encoding fonts and/or availability of par_ticular software like shivaji font, akruti 1 software
mmmem;m”m“ Simiaii respectively. Also they are not viewable on those operating systems which do not
N Ut SR support those particular Non- Unicode standards.

Many documents which exist presently are Non - Unicode. Hence to cope
up with above problems, those Non - Unicode documents would be converted to
Unicode. There are software available to do this work. But they are not open
source and free. Hence we have designed this open source free devanagari
converter for your convenience.

Convertenca is first free open-source

Figure 5.9: Home page of converter



ew History Bookmarks Tools

Help

" L ) [l mpnocathost

[Z1Most visited v [EjHome [~|Gmail - Shivaji M..

|5| Devanagari Document Enc... |

HOME ABOUT

. (T)jab we met diwal... [jSnehal Patil

US ADDFONT TABLE CONVERT STRING CONVERTFILE CONTACT US

Convertenco is first free open-source
Devanagari document encoding
converterpragram to convert the
Nonamicode documents to Unicode

Read Instructions carefully
Add Font table:

Figure 5.10: Adding new fonts to table

v & . %Y |ls hup:iocalhosticg

n/ConvertStringGui.py v

Most Visited v EiHome [-/Gmail - Shivaji M... (T)jab we met diwal... [EiSnehal Patil

(6] Devanagari Document Enc... | 51

HOME ABOUTUS ADDFONTTABLE CONVERT STRING CONVERTFILE CONTACTUS

Convertenco is first free open-source
Devanagari document encoding
converterprogram to convert the
Non-unicode documents to Unicode

Select the font: | Select the font ¥

Input string:

Figure 5.11: GUI for accepting file as a input
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File Edit View History Bookmarks Tools Help

v @Dy 5 ne gi-bin/ConvertFileGui.py v [[B¥v coogle @)
[ Most Visited v EiHome [|Gmail - Shivaji M... (7)jab we met diwal... = [EiSnehal Patil
[@ Devanagari Document Enc... | 5 =

ABOUT US ADD FONT TABLE CONVERT STRING CONVERT FILE CONTACT US

Select the font: | Select the font V|

Tnput file:

[Convertence is first free open-source
Devanagari document encoding
converterprogram to convert the
Non-unicode documents to Unicode

Figure 5.12: GUI for converting srting

name.rpm and removed by command rpm -e package-name.
After installation, directly command convertenco and convertergui can be used. con-
vertenco is a command to run converter through commandline and its format is conver-
tenco -i input-file -o output-file -f font-name. For example, convertenco -i project/ DDEC /input /shivajiir
-0 output.txt -f shivaji. convertergui is a command for converter gui. After running this

command, gui will appear.
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