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Abstra
tIn this thesis, iterm - a multilingual X windows based Indian s
ript terminalhas been developed. It allows entry and simultaneous display of ten Brahmi basedIndian s
ripts as well as English. ISCII 
hara
ter 
oding has been used for Indians
ript 
hara
ters.To over
ome the problems due to the non-linearity of Indian s
ripts, ISCII libraryhas been developed. It provides 
on�guration-driven 
onversion from 
ode spa
e toglyph spa
e.Iterm supports two types of keyboard overlays, viz. - Ins
ript and Roman pho-neti
 keyboards. Fonts with any en
oding 
an be used for display of Indian s
ript
hara
ters. Currently, ISFOC fonts and Modular-infote
h fonts are supported byiterm.The software has been tested against various appli
ations su
h as editors, �lters,
ompilers et
.
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Chapter 1Introdu
tion
1.1 MotivationTerminals provide an interfa
e through whi
h the 
omputer and users 
ommuni-
ate with ea
h other. There are various terminals available under X windows fordi�erent languages of the world like English, Chinese, Japanese, Korean et
 [4℄.India is a multi-linguisti
 
ountry, with 18 
onstitutionally re
ognized languages,written in various s
ripts. Out of these, Urdu and Kashimiri use Perso-Arabi
 s
riptsand rest all languages use Brahmi based s
ripts.Despite the presen
e of so many di�erent languages, there has not yet been aterminal under X whi
h supports all the Indian languages. The motivation for thisthesis was to develop a multilingual terminal software running under X window,whi
h 
an allow input and output of Indian s
ript 
hara
ters.1.2 Terminal emulators for XMost 
ommonly used terminal emulator for X whi
h supports input and output ofEnglish texts is xterm [11℄. The xterm program emulates VT102 and Tektronix4014terminals. The 
har
ater en
oding used for xterm is ASCII.Rxvt [8℄ is another 
ommonly used terminal under X. Rxvt is a 
olour vt102terminal emulator intended as an xterm repla
ement for users who do not require1



features su
h as Tektronix 4014 emulation and toolkit-style 
on�gurability. As aresult, rxvt uses mu
h less swap spa
e � a signi�
ant advantage on a ma
hine servingmany X sessions.The kterm [4℄ program is a multilingual terminal emulator whi
h emulates VT102and Tektronix4014. It has support for input and output of Chinese, Japanese andKorean text. Multi-byte en
oding is used for storing the text.1.3 Features of itermThe iterm program is an X windows based multilingual software, similar to rxvt,providing an interfa
e for I/O of ten Brahmi based Indian s
ripts and English. Thesalient features of iterm are as follows:� The iterm emulates VT102 terminal. The 
hara
ter en
oding used for Indianlanguage text is ISCII (Indian S
ript Code for Information Inter
hange) whi
his an eight-bit 
ode. The lower 128 
hara
ters are same as in ASCII and theupper 128 
hara
ters 
aters to all the 10 Indian s
ripts based on the an
ientBrahmi s
ript.� The entry and simultaneous display of text written in Indian languages andEnglish is supported by iterm.� Both �xed and variable sized fonts 
an be used to display text in English orany Indian s
ripts.� The iterm supports Ins
ript keyboard and Roman phoneti
 keyboard overlaysfor Indian language text entry in addition to the normal English keyboard.� A wide range of appli
ation program 
an run under iterm, without any modi-�
ation.� The 
ursor movement is over a syllable.� Currently iterm is supporting the free fonts available from CDAC whi
h areknown as ISFOC standard fonts. But any single byte font en
oding 
an beused for display of Indian s
ript text.2



1.4 Organization of thesisRest of the thesis is organized as follows. Chapter 2 introdu
es the terms and 
p-n
epts relevant to dis
ussions held in later 
hapters. Chapter 3 dis
usses the ISCIIlibrary used by the iterm program. Chapter 4 dis
usses the design and implemen-tation details of the Indian language support in the iterm. Results of various testsare presented in 
hapter 4. Finally 
hapter 5 
on
ludes the thesis. Appendix A isthe man page of the ISCII library. Appendix B is the man page for iterm.

3



Chapter 2Ba
kgroundAn attempt has been made in this thesis to develop an X windows based terminalemulation software whi
h supports all the Brahmi based Indian s
ripts. Before dis-
ussing the a
tual design for this terminal, it is essential to understand the workingsof a terminal and a pseudo-terminal, 
hara
ter en
odings, issues in 
omputer repre-sentation of Indian languages et
. This 
hapter provides these ba
kgrounds whi
hwill be helpful while dis
ussing the design of iterm.2.1 TerminalA terminal provides users an interfa
e to 
ommuni
ate with appli
ation programsexe
uting on host 
omputer. Terminals 
onsist of transmit and re
eive blo
ks. Thetransmit blo
ks interfa
es with keyboard and sends the 
hara
ters typed in to the
omputer. The re
eive blo
k re
eives 
hara
ters from the host and interfa
es withthe monitor for displaying them. Terminals support the standard I/O operations aswell as terminal spe
i�
 operations to 
ontrol input/output behaviour and 
ursorediting. Figure 2.1 shows the basi
 building blo
k of a terminal.Apart from displaying the normal 
hara
ters, terminals also re
eive 
ontrol se-quen
es, spe
ifying some spe
ial a
tion to be taken. Ea
h terminal provides di�erentset of 
ontrol sequen
es.
4



Terminal

Host
computer

Monitor

Keyboard

Transmit
   Logic

Receive
  Logic

Figure 2.1: Blo
k Diagram of a Terminal2.2 Pseudo TerminalThe term pseudo-terminal[9℄ implies that it looks like a terminal to an appli
ationprogram, but it's not a real terminal. Pseudo terminals are pairs of master and slaveterminals, a
ting together like one terminal unit. The slave terminal is the interfa
e,a
ting like a terminal unit for the user programs, while the master represents theother end of the link. Figure 2.2 shows the basi
 building blo
ks inside a pseudoterminal.A pro
ess opens the pseudo-terminal master and then produ
es a 
hild pro
essby 
alling the fork system 
all. The 
hild pro
ess establishes a new session andopens the 
orresponding pseudo-terminal slavs. Then the 
hild dupli
ates it to bestandard input, standard output and standard error and 
alls exe
 to run the shellpro
ess. The pseudo-terminal slave be
omes the 
ontrolling terminal for the 
hildpro
ess. For a user pro
ess running above the slave, it appears that its standardinput, standard output and standard error are a terminal devi
e. Anything writtento the master appears as input to the slave and vi
e-versa.
5
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Figure 2.2: Blo
k Diagram of a Pseudo-terminal2.3 ISCII StandardISCII stands for Indian Standard Code for Information Inter
hange [7℄. It is an8-bit 
ode and the lower seven bits are same as ASCII standards. So the lower 128
hara
ters are same as ASCII and the upper 128 
hara
ters 
ater to the need of theBrahmi based Indian s
ript 
hara
ters. ISCII 
hara
ter set is a super set of all the
hara
ters required in all the ten Brahmi based s
ript.A 
ode for all Indian language is made possible by their 
ommon origin from theBrahmi s
ript. Similarly, an optimal keyboard overlay for all Indian languages ismade possible by the phoneti
 nature of the alphabet.There are many advantages for having a 
ommon 
ode and keyboard overlay forall the Indian s
ripts. Any software, whi
h allows ISCII 
odes to be used, 
an beused for any Indian s
ript. Furthermore, immediate transliteration between di�erent6



Indian s
ripts be
omes possible.Two important properties of ISCII 
odes are:� Phoneti
 sequen
e - The ISCII 
hara
ters, within a word, are kept in the sameorder as they would get pronoun
ed. For example,� Display independen
e - ISCII 
odes allow a 
omplete delinking of the 
odesfrom the displayed fonts. An ISCII syllable 
an be displayed using 
ombina-tions of basi
 shapes. Di�erent implementations 
an 
hoose variant te
hniquesin 
ombination of these basi
 shapes.2.4 Overview of Indian LanguagesAll Brahmi-based Indian s
ripts are phoneti
 in nature. The alphabet in ea
h mayvary somewhat, but they all share a 
ommon phoneti
 stru
ture. The di�eren
esbetween s
ripts are primarily in their written forms, where di�erent 
ombinationrules get used [7℄.Devanagari 
hara
ter set 
an be 
ategorized into vowels, 
onsonants, matras,modi�ers, numerals, pun
tuation and some spe
ial symbols like halant and nukta.In our following dis
ussion, we will use VOWEL_A for the following vowel:
In Devanagari s
ripts, 
onsonant have an impli
it VOWEL_A atta
hed to it.A pure 
onsonant is obtained by atta
hing a spe
ial symbol 
alled halant to the
onsonant. Most of these pure 
onsonants have a di�erent display shapes.Ea
h vowel ex
ept VOWEL_A has a 
orresponding matra whi
h 
an be atta
hedto a 
onsonant to form 
omposite 
hara
ters. The modi�ers are anuswar (
ausingnasalaization), visarg (introdu
ing apsiration), 
handrabindu (
ausing prolongation).The diatri
 mark nukta is used along with some 
onsonants, and is mostly used torepresent some foreign sounds. All pun
tuation marks used in Indian s
ripts are7



similar to the ones used in English, ex
ept for the full-stop, instead of whi
h viramis used.Devanagari s
ript is a logi
al 
omposition of its 
onsitituent symbols in twodimensions. The matras, modi�ers, halant, and nukta 
an be atta
hed to a vowel ora 
onsonant to the right, left, top or bottom.Two or more pure 
onsonants 
ombine to form a 
onjun
t. Conjun
ts 
an form
omposite 
hara
ters by addition of matras, and modi�ers in the same way as 
on-sonants. Shape of these 
onjun
ts usually vary from those of the 
onstituting 
on-sonants.2.4.1 Indian S
ript Word SyntaxAn Indian s
ript word 
ontains one or more syllable. The syllables are formed fromthe 
hara
ters and there are 
ertain rules how these some 
hara
ters 
ombine toform a syllable. The following rule in Ba
kus-Naur Formalism (BNF) states syllableformation syntax [7℄:Word ::= {Syllable} [Cons-Syllable℄Syllable ::= Cons-Vowel-Syllable | Vowel-SyllableVowel-Syllable ::= Vowel[Modifiers℄Cons-Vowel-Syllable ::= [Cons-Syllable℄Full-Cons[Matra℄[Modifiers℄Cons-Syllable ::= [Pure-Cons℄[Pure-Cons℄Pure-ConsPure-Cons ::= Full-Cons HalantFull-Cons ::= Consonant [Nukta℄Following 
onventions are used in the syntax given above:::= defines a relation.{ } en
loses items whi
h may be repeated one or more times[ ℄ en
loses items whi
h may or may not be present| seperates items, out of whi
h only one 
an be present8



The above syntax ignores the followings 
ases:1. Some vowels derived through Nukta and the Avagrah symbol2. The Expli
it Halant (Halant + Halant) and Soft Halant (Halant + Nukta)2.5 Support for Internationlization: Chara
ter, Bytesand ColumnsOne ASCII 
hara
ter is always represented in one byte and it o

upies one 
olumnin 
onsole or X terminal emulators (�xed font for X). But su
h an assumption shouldnot be made for I18N programming and the distin
tion among number of bytes,
hara
ters, and 
olumns should be made.In multibyte en
odings, two or more bytes are needed to express one 
hara
ter. Inthe 
ase of CJK (Chinese, Japanese, Korean) s
ripts, 
hara
ter en
oding is multibyteand ea
h 
hara
ter o

upies an integral multiple of number of 
olumns[5℄.One ISCII 
hara
ter is expressed in one byte. But number of 
olumns in 
ase ofIndian s
ript 
hara
ters 
an never be predi
ted as Indian s
ript 
hara
ters 
ombine invarious ways in a two-dimensional spa
e to form 
omposite 
hara
ters and 
onjun
ts.This is one of the most important issues to be kept in mind while developing anyIndian language software.

9



Chapter 3ISCII LibraryIndian languages are non-linear in nature. Besides, there is no one-to-one mappingbetween 
hara
ter 
odes and glyphs. So there was a requirement for a me
hanismfor 
onverting the 
hara
ter 
odes to the glyphs, keeping in mind the various rulesspe
i�
 to that s
ript. ISCII library have been developed for that purpose. This
hapter dis
usses the design and implementation of the ISCII library that is usedby the iterm program.3.1 Introdu
tionISCII library 
ontains some 
ode-
onversion routines for 
onverting from one 
od-ing me
hanism to another, e.g. ISCII 
oded data to glyphs , glyphs to ISCII 
odeddata et
. A 
on�guration-driven approa
h is adopted for 
onverting a sour
e stringto an array of target 
odes. The 
on�guration �le provides language and en
odingspe
i�
 rules.The iterm program uses the ISCII library for 
onverting the ISCII 
odes to theglyphs of a parti
ular font.
10



3.2 Issues behind the development of ISCII libraryEnglish has the advantage of linearity, that is, the 
hara
ters are typed in anddisplayed in the same sequen
e as it is written. Besides, there is one-to-one mappingbetween ASCII 
hara
ter 
odes and glyphs of any English fonts.Contrary to English language, Indian language have some pe
uliar features whi
hare dis
ussed below:� Indian languages are non-linear in nature. The display order of Indian lan-guage 
hara
ters are not ne
essarily the same as they were typed from thekeyboard. The symbols of the s
ript 
an be atta
hed either to the left, right,top or bottom of the previous symbol.� One 
hara
ter 
ode may be represented by several display shapes available inthe font. On the other hand, several 
hara
ter 
odes may 
ombine to form asingle display shape.� As the 
hara
ters are typed, they may 
ombine with earlier 
hara
ters to forman entirely new display shape.� There are some �xed rules whi
h determines how several 
hara
ter 
odes 
an
ombine to form a new display shape. These rules are spe
i�
 to the parti
ulars
ript.� The fonts for Indian s
ripts may follow di�erent en
oding te
hniques. Thereis no standardisation for font en
odings of Indian s
ripts. There should be�exibility to support any font.3.3 Design and Implementation of ISCII libraryTo over
ome the 
hallenges thrown by Indian languages as dis
ussed in the pre-vious se
tion, the ISCII library have been developed. The ISCII 
hara
ters are
onverted into the glyphs using the fun
tions in this library whi
h is 
on�gurationdriven, that is, 
on�guration �les guide these 
onversion. Various language and fonten
oding rules have been in
orporated into these 
on�guration �les.11



Ea
h 
on�guration �le deals with a sour
e spa
e and a target spa
e. For ex-ample, for 
onverting ISCII 
odes to the ISFOC fonts of Assamese language, ISCII
ode spa
e is the sour
e spa
e and Assamese ISFOC font is the target spa
e. Thisparti
ular 
on�guration �le will 
ontain information entailing the rules about howthe various 
hara
ters are 
ombined to form 
omposite 
hara
ters and 
onjun
ts inAssamese language.A parser has been developed using Lex and Ya

, whi
h parses the 
on�guration�le and generates various tables. The 
onversion routines 
onsults these tables for
onverting the sour
e spa
e 
odes to target spa
e 
odes. Figure 3.1 shows the basi
design of the ISCII library.
Lex−Yacc
Specifications

Lex &

Yacc

Parser

Configuration file

Various tables
Conversion

routines

Input string in 

Code space

Output string in

target spaceFigure 3.1: Design of the ISCII library
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3.3.1 How to write a 
on�guration �le?The 
on�guration �le basi
ally 
onsists of three di�erent types of statements:de�nition, grouping rules and rewriting rules. Ea
h statement is terminated bysemi-
olon.In sour
e spa
e, numbers are pre
eded by symbol and in target spa
e the num-bers are pre
eded by % symbol. The numbers 
an be written in de
imal, hexade
imalor o
tal number format of C language. For example, in the 
on�guration �le foris
ii2glyph 
onversion, we may have two de�nitions as given below:KA = #179;G_AA = %0x61 %0x41 ;whi
h means KA is the ISCII 
ode 179 and G_KA is the glyphs 61h and 41h.Grouping rules spe
ify the various 
ategories in the sour
e spa
e and target spa
e.Ea
h 
ategory 
onsists of one or more 
onstituent symbols (identi�ers or numbers),seperated by | (the verti
al bar). For example, in the 
on�guration �le for is
ii2glyph
onversion, we may have a grouping rule like the one given below:CONSONANT = KA | KHA | #181;whi
h states that KA, KHA and 181 
onstitute the 
ategory CONSONANT in the
odespa
e.De�nitions and grouping rules 
an be written in terms of identi�ers or numbersof the same spa
e. But sour
e and target spa
e numbers/identi�ers 
annot be mixedtogether in the same de�ntion or grouping statement.Rewriting rules provide the language and en
oding spe
i�
 rules. The left handside of a rewriting rule 
onsists of sour
e spa
e identi�ers and sour
e spa
e numbersonly. It 
annot 
ontain any target spa
e identi�ers or numbers in the left hand side.The right hand side of a rewriting rule may 
ontain any sequen
e of sour
e andtarget spa
e identi�ers and numbers.The sour
e string is 
ompared with the left hand side of ea
h rewriting rule.The rule that mat
hes �rst is taken and the part of the input string that mat
heswith the rule are repla
ed by the right hand side of the rule. The rules are applied13



repeatedly until the output string 
onsists of only target spa
e numbers.Let's illustrate rewriting rules with an example from ISCII to glyph 
onversion:CONSONANT HALANT CONSONANT LEFT_MATRA -> G_LEFT_MATRA($4) $1 $2 $3;CONSONANT HALANT CONSONANT -> G_HALF_CONSONANT($1) $3;CONSONANT -> G_CONSONANT($1);The $n in right hand side means the n-th symbol in the left hand side of the rule. Re-ferring to the �rst rule, G_LEFT_MATRA($4) means 
orresponding G_LEFT_MATRAof $4, whi
h is LEFT_MATRA.Suppose that the input ISCII string 
onsists of a 
onsonant, halant, 
onsonantand a left_matra(e,g. matra_i) in that order. Then the �rst rule will mat
h �rstand the input string will be repla
ed by the right hand side of the �rst rule, thatis, the glyph 
ode of the left-matra, ISCII 
odes of the �rst 
onsonant, halant andISCII 
ode of the other 
onsonant. Now the se
ond rule will mat
h and part ofthe input string mat
hing this rule will be repla
ed by the right hand side of therule. So this time, the output string will 
ontain glyph 
ode of the left matra, glyph
ode of the half-
onsonant of the �rst 
onsonant and the ISCII 
ode of the third
onsonant. The remaining ISCII 
ode of the 
onsonant will mat
h with the thirdrule and the ISCII 
ode of the 
onsonant will be repla
ed by the glyph 
ode of the
onsoant. Now the output string 
onsists entirely of glyphs and so rules will not beapplied any more. This be
omes the �nal output string.In ISCII to glyph 
onversion, 
onjun
ts are treated just like 
onsonants. Inorder to do that, ea
h of the 
onjun
ts is �rst given an intermediate 
ode in thesour
e spa
e and then this 
ode is in
luded in the grouping rule for 
onsonants.Correspondingly the glyph 
ode of the 
onjun
t is in
luded in the grouping rule forthe 
ategory of glyph of 
onsonants. So whenever a 
onjun
t is found in the inputstring, it is �rst rewritten with an intermediate 
ode in the sour
e spa
e whi
h makesit as a 
onsonant. This same approa
h is taken for nukta 
onsonants also, i.e, forthe 
onsonants after whi
h a nukta 
hara
ter 
an be atta
hed.
14



Chapter 4Design and Implementation of ItermThe iterm program has been developed by modifying rxvt [8℄ - a VT102 terminalemulator for X. Thus iterm inherits all the features of rxvt and in addition providesentry and display of all Brahmi based Indian s
ripts and variable width Englishfonts. This 
hapter dis
usses how rxvt was modi�ed to provide support for Indianlanguage.4.1 General Design of ItermIterm, being derived from rxvt, emulates VT102 terminal. It supports all theten Brahmi based Indian s
ripts in addition to English. ISCII 
hara
ter 
oding [7℄has been used for Indian s
ript 
hara
ters.A menu has been provided to sele
t the s
ript. On 
hoosing the s
ript, theterminal generates the ATR [7℄ 
hara
ter and the s
ript attribute and send theseto the appli
ation. In ISCII standard, an ATR 
hara
ter followed by a valid s
riptattribute determines the s
ript for the whole row or till another ATR 
hara
ter inthe same row. Besides, two boxes has been provided just beside the menu to sele
tthe display attribute of the 
urrent s
ript. One 
an sele
t a bold, itali
s and bold-itali
s font by 
li
king on these boxes. A status bar has also been provided whi
hdisplays the 
urrent 
hara
ter under the 
ursor.There are two types of keyboard overlays supported by iterm, viz - Ins
ript15



keyboard and Roman phoneti
 in addition to the normal English keyboard. Initiallythe keyboard is in English mode. By pressing the s
roll lo
k key, one 
an 
y
li
ally
hange the keyboard from English to Roman Phoneti
, Roman Phoneti
 to Ins
riptand Ins
ript to English. Besides, there is provision for temporary swit
hing ofkeyboard modes for typing a single 
hara
ter by pressing the right-ALT key.4.2 Font Spe
i�
ation FileThis spe
i�
ation �le provides the name of the fonts 
orresponding to various dis-play attributes, like normal, bold, itali
s et
 for a parti
ular s
ript. The name of thisspe
i�
ation �le 
an be supplied from 
ommand line . If it is not given in 
ommandline option, this is sear
hed in the X resour
e database. If it is npt found in the Xresour
e also, then the default spe
i�
ation �le is read from /usr/share/iterm/spe
. A sample font spe
i�
ation �le is shown below:<DEV>NOR = -altsys-dv_ttyogesh-medium-r-normal--20-0-50-50-p-0-iso8859-1;BLD = -altsys-dv_ttyogesh-bold-r-normal--20-0-50-50-p-0-iso8859-1;ITA = -altsys-dv_ttyogesh-medium-i-normal--20-0-50-50-p-0-iso8859-1;BLD ITA = -altsys-dv_ttyogesh-bold-i-normal--20-0-50-50-p-0-iso8859-1;</DEV><TML>NOR = -altsys-tm_ttvalluvar-medium-r-normal--20-0-50-50-p-0-iso8859-1;BLD = -altsys-tm_ttvalluvar-bold-r-normal--20-0-50-50-p-0-iso8859-1;ITA = -altsys-tm_ttvalluvar-medium-i-normal--20-0-50-50-p-0-iso8859-1;BLD ITA = -altsys-tm_ttvalluvar-bold-i-normal--20-0-50-50-p-0-iso8859-1;</TML>
16



4.3 Support for Variable Width FontsIndian s
ripts 
hara
ters are of variable widths by their nature. Some matras andmodi�ers have zero width; some matras have a width of a few pixels and 
onsonantsand vowel et
 have width of of a few more pixels. Original rxvt used to support�xed width fonts only and it used to draw ea
h �xed with 
hara
ter in a 
olumnposition. The 
on
ept of 
olumn has been removed in iterm. Instead of �ndingthe xpixel position for drawing a 
hara
ter by 
al
ulating it from its 
olumn, iterm
al
ulates the xpixel position by adding the pixel width of the previous 
hara
ters.While 
al
ulating the widths of previous 
hara
ters, it is to be kept in mind thatea
h 
hara
ter may belong to a di�erent font be
ause of ATR 
hara
ters.4.4 S
reen Bu�erCodes re
eived by the program are stored in a s
reen bu�er. This s
reen bu�er
ontains the entire text displayed in the 
urrent s
reen as well as the text saved fors
rolling.The s
reen bu�er is basi
ally an array of pointers and ea
h of these pointerspoint to a dynami
ally allo
ated memory spa
e. Ea
h of these pointers 
orrespondto a row in the s
reen and ea
h of these memory spa
e pointed by these pointers
ontain the text for ea
h row.Ea
h of these rows are 
onsidered to be of in�nite length (that is, a very highvalue) instead of some �xed values as in original rxvt. So there is no restri
tion onthe number of 
hara
ters per row.4.5 Syllable AnalyzerFor Indian languages, a worst 
ase 
onsonant syllable 
an 
ontain[7℄:C N H C N H C N H C M DA worst 
ase vowel syllable 
an 
ontain:17



V Dwhere C = ConsonantV = VowelN = NuktaH = HalantM = MatraD = ModifierBut in a
tual 
ase, the 
onsonant syllable may be more 
omplexed as the abovenotation does not take into 
onsideration Halant + Halant (Expli
it Halant) and Ha-lant + Nukta (Soft Halant) and the vowels derived through Nukta and the Avagrahsymbol.A parser for a syllable analyzer has been developed whi
h takes into 
onsiderationall possible 
ases of a syllable for Indian s
ripts. This syllable analyzer is run forea
h row of the 
hara
ters that is being drawn. The syllable analyzer gives theboundaries of ea
h syllable. For the 
ase of an invalid syllable, ea
h invalid symbolis 
onsidered to be a syllable in itself.This syllable analyzer is used by the refresh fun
tion of iterm.4.6 Refresh Fun
tionThe rxvt 
ode has two s
reen bu�ers: 
urrent one and previous one. Whilerefreshing the s
reen, ea
h row was 
ompared between these two bu�ers and onlythe di�eren
e of 
hara
ters between them were displayed in the s
reen. The iterm
ode has been modi�ed in su
h a way that whenever some 
hara
ters were 
omingfor refresh, the syllable analyzer was 
onsulted �rst and the entire syllable to whi
hthese 
hara
ters belong is refreshed. Again, any text being refreshed are �rst passedthrough the 
onversion fun
tions provided by the ISCII library to get the appropriateglyphs.
18



4.7 Cursor MovementsIn English there is one to one 
orresponden
e between the input 
hara
ter andthe display shape and so the 
ursor always shows the a
tual 
hara
ter. However in
ase of Indian s
ripts, multiple 
hara
ters may 
ombine together to form a singleglyph. In iterm, the 
ursor is drawn in reverse video mode over the entire syllableto whi
h the 
urrent 
hara
ter belongs to. At the same time, the status bar showsthe 
urrent 
hara
ter on whi
h the 
ursor is a
tually present.
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Chapter 5ResultsThe iterm supports all appli
ation programs that run on rxvt. The software hasbeen tested against some appli
ation programs like vi, more, 
at, ls and C 
om-piler. S
reenshots of the terminal has been taken while using di�erent appli
ations.In Figure 5.1, the output of alias and ls 
ommands are seen. In �gure 5.2, it istested for 
at and 

 
ommands. Figure 5.3 shows a �le being edited with vi editor.Figure 5.4 shows date and ls 
ommands after setting the lo
ale to Bengali lo
ale.

20



Figure 5.1: Results of alias and ls 
ommands
21



Figure 5.2: Testing 
at and 

 
ommands
22



Figure 5.3: Editing a �le in Vi editor
23



Figure 5.4: Testing lo
ale
24



Chapter 6Con
lusionThe iterm has underline been developed from rxvt, a VT102 terminal emulatorfor X. It 
an support simultaneous display and entry of all the ten Brahmi baseds
ript. The 
hara
ter 
oding used is ISCII[7℄.Iterm supports both �xed width and variable width fonts. It 
an work withany type of font. To 
hange fonts, the font spe
i�
ation �le needs to be modi�edand the 
orresponding en
oding �le in the ISCII library needs to be written, if it isnot already present. Currently ISCII library supports all ISFOC[3℄ and modular[6℄fonts.Two types of keyboard overlays are provided: Ins
ript and Roman Phoneti
.S
roll-l
ok key is used to permanently swit
h the keyboard from one mode to anotherand right-ALT key is used for a temporary swit
h.The iterm and ISCII library are part of the iLinux distribution from theTDIL[10℄ group, IIT Kanpur.6.1 Future WorkThe iterm works only for ISCII 
hara
ter 
oding. It does not support Uni
odestandards. Iterm should be given Uni
ode support also. Besides, a horizontal s
rollbar is required as there is no restri
tion on 
olumn length and so long lines go outof the s
reen. A horizonal s
roll bar will help in s
rolling the terminal window25



horizontally to view any long lines that go beyond the s
reen width.
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Appendix AMan page of ISCII Library
NAME
ode
onversionbyname, 
ode
onversionbyen
oding, geten
oding - library fun
-tions for handling ISCII dataSYNOPSYS#in
lude <is
iilib.h>unsigned 
har *
ode
onversionbyen
oding(
onst unsigned
har *sour
estr,int sizeofsour
estr, unsigned
har *targetstr, int *sizeoftargetstr, 
onst
har *en
oding, int *error
ode);unsigned 
har *
ode
onversionbyname(
onst unsigned 
har *sour
estr,int sizeofsour
estr, 
onst 
har *sour
eformat, unsigned
har *target-str, int *sizeoftargetstr, 
onst 
har *fontname, int *error
ode);int geten
odingbyname(
onst 
har *fontname, 
onst 
har *sour
e-format, 
har *en
oding); 
onst 
har *fontname, int *error
ode);int getaltnamebyname(
onst 
har *indianfontname, 
har *mat
hing-fontname, �oat *mfa
tor);DESCRIPTION 27



The fun
tion 
ode
onversionbyen
oding() 
onverts an sour
estring pointedby sour
estr to an array of target 
odes pointed by targetstr a

ording to theen
oding name en
oding. The size of the sour
e string is provided in the in-teger value sizeofsour
estr. The size of the target array is provided in theinteger value pointed by sizeoftargetstr and this size should be large enoughto a

omodate all the target 
odes generated from the sour
estr. Upon re-turn, sizeoftargetstr is set to the number of target 
odes translated into thetargetstr. The return value of sizeoftargetstr never ex
eeds the value pro-vided at the entry. The en
oding name en
oding refers to a 
on�guration�le where various rules for the translation from sour
e spa
e to target spa
eare de�ned. The enviornment variable ENC_PATH 
ontains the name of thedire
tories, seperated by semi-
olons, where the en
oding �le is sear
hed inthat order. If ENC_PATH is not de�ned, then a default value is used as/usr/lib/X11/fonts/en
odings;/usr/share/fonts/en
odings;/et
/X11/fs/en
odings;$HOME/en
odings. Examples of some of the en
od-ings are "ISFOC_DEV", "ISFOC_ASM", "ISFOC_BNG", "ISFOC_TML","ISFOC_TLG", "ISFOC_ASM", "ISFOC_ORI", "ISFOC_KND", "ISFOC_MLM","ISFOC_GJR", "ISFOC_PNJ", "ISFOC_RMN", "DEVATEX" et
.The error
ode returns the error number .The fun
tion 
ode
onversionbyname() is similiar, ex
ept that the nameof the font fontname is passed instead of the en
oding. Besides, the formatof the sour
e(whether ISCII, UNICODE or UTF-8 et
) sour
eformat is alsopased. This fun
tion uses geten
odingbyname() fun
tion to retrieve the
orresponding en
oding asso
iated with the fontname.The fun
tion geten
odingbyname() �lls the array en
oding with the nameof the en
oding asso
iated with the font whose name is passed as an argumentto it. For doing this, the fun
tion uses a fonttable whi
h provides a mappingbetween font name and en
oding. The �rst 
olumn of the fonttable 
ontainsfont names whi
h 
an be written in X font naming 
onvention. The se
ond
olumn 
orresponds to the en
oding asso
iated with the font. The fonttable is28



stored in a �le example of whi
h is given below:*dv_tt* ISFOC_DEV *
ourier* 1.1*as_tt*-*-* ISFOC_ASM *helveti
a* 1.2*or_tt* ISFOC_ORI *
ourier* 1.1*bn_tt* ISFOC_BNG *
ourier* 1.2This fun
tion appends the sour
eformat to the name of the en
oding retrievedfrom the se
ond 
olumn of the fonttable. For example, if the sour
eformatis ISCII and the en
oding name mentioned in the fonttable is ISFOC_ASM,then the array en
oding will be �lled with ISCII_ISFOC_ASM.The enviornment variable FONT_ENC 
ontains the name of the dire
tories,seperated by semi
olons, where the fonttable is sear
hed in that order. IfFONT_ENC is not de�ned, then a default value is used as/usr/lib/X11/fonts;/usr/share/fonts;/et
/X11/fs;$HOME.The fun
tion getaltnamebyname() stores the name of the mat
hing Englishfont name 
orresponding to the Indian font name indianfontname, from thethird 
olumn in the fonttable, into the array mat
hingfontname and stores mul-tiplying fa
tor from the fourth 
olumn of the fonttable into the value pointedby mfa
tor.RETURN VALUES
ode
onversionbyen
oding() and 
ode
onversionbyname() return the�rst byte address of sour
estr that 
ould not be 
onverted be
ause of la
k ofspa
e in the target array. These return (sour
estr + sizeofsour
estr) whenthe entire sour
estr 
ould be su

essfully 
onverted and returns sour
estr ifnothing 
ould be 
onverted.geten
odingbyname() and getaltnamebyname() returns 0 when it 
ould�nd a 
orresponding en
oding for the font fontname. It returns 1 if the font-table 
ould not be lo
ated or the en
oding was not found. It returns 10001 to20000 for syntax error in line number (x-10000) in fonttable, where x lies inbetween 10001 and 20000. 29



ERROR NUMBERSThe integer value error
ode may have the following values:0 : No error1 : En
oding file not found2 : Fonttable or en
oding of a font not found3 : Not enough spa
e4 : Target string is not big enough to store all the target 
odes5 : No rule mat
hed10001 to 20000 : Syntax error in line number (x - 10000) in fonttable,where x lies in between 10001 and 2000020001 to 30000 : Syntax error in line number (x - 20000) inen
oding file, where x lies in between 20001 and 3000030001 to 40000 : Undefined symbol in line number (x - 30000) inen
oding file, where x lies in between 30001and 4000040001 to 50000 : Illegal grouping in line number (x - 40000) inen
oding file, where x lies in between 40001 and 5000050001 to 60000 : Redifinition of a symbol in line number (x - 50000)in en
oding file, where x lies in between 50001 and 60000
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Appendix BMan page of iterm
NAMEiterm - a VT102 terminal emulator for Indian languages based on the X win-dow systemSYNOPSISiterm [options℄ [-e 
ommand [ args ℄℄DESCRIPTIONThe iterm, version 1.1 is a 
olour vt102 terminal emulator intended for usersintending to use Indian languages for their 
omputing purposes.USAGEThe terminal in addition to the normal terminal behaviour displays indianlanguage s
ripts. It uses the ISCII(Indian S
ript Code for Information In-ter
hange) 
hara
ter 
oding standard to display Indian s
ripts. The terminalallows you to work in the following Indian s
ripts : Assamese, Bengali, De-vanagri, Gujarati, Kannada, Malayalam, Oriya, Punjabi, Tamil and Telugu,apart from the usual Roman s
ript. The terminal is set to the s
ript Devanagriat the �rst invo
ation. This 
an be altered by sele
ting from the drop downmenu that appears on 
li
king on the arrow by the side. The style of the31



s
ript in whi
h you wish to type 
an be 
hosen by 
li
king on the menubarbuttons showing 'B'(for Bold) and 'I'(for Itali
s). These 
an be a
tivated si-multaneously too. The default font of the s
ripts is "Normal". The 'B' and'I' buttons also indi
ate the font attribute of the 
hara
ter that is presentlyunder the 
ursor, and therefore 
hange a

ordingly assuming the user will betyping 
hara
ters in the present s
ript with the same attributes. The presents
ript though is not indi
ated in the s
ript bar. Assuming the user will be us-ing/typing in one parti
ular s
ript usually, the sele
tion of the same has beenfa
ilitated by having it displayed in the menubar and the user need only to
li
k on it for rea
tivating the printing in the displayed s
ript. While movingthe 
ursor in a text from one s
ript to the other the attributes and the s
ript
hange as per the 
hara
ter under the 
ursor. The asso
iated attributes area

ordingly indi
ated by the 
orresponding status of the menubar buttons,the s
ript being impli
it is not indi
ated in the menubar box. Any furthertyping would be in the same s
ript with the same attributes until they beexpli
itly altered by 
li
king on the menubar boxes a

ordingly as mentionedabove. Also the s
ript and the attributes by default are set to Devanagri andNormal when on a new line. The bla
kened area in the menubar that 
omesnext, displays the 
hara
ter(Indian Language or Roman) under the 
urrent
ursor lo
ation. It 
ould also be "ATR"(short for Attribute) or a single 
harindi
ating the attribute 
ode asso
iated with the respe
tive Indian languagewhi
h are for use by the terminal and are not shown while displaying the In-dian s
ripts. The arrows on the side fa
ilitate 
ursor movement in a text asper the dire
tion they indi
ate and also fa
ilitate in swit
hing to the earlier ornext 
ommand in the sequen
e of 
ommands previously given.OPTIONS The following options are re
ognized by iterm:Note that iterm permits the resour
e name to be used as a long-option (�/++option). For example: `iterm �loginShell�
olor1 Orange'.-fs fontspe
i�
ation�lename 32



Spe
ify the font spe
i�
ation �le to be used; resour
e fontspe
.-help, �helpPrint out a message des
ribing available options.-display displaynameAttempt to open a window on the named X display (-d still respe
ted).In the absen
e of this option, the display spe
i�ed by the DISPLAY environ-ment variable is used.-geometry geomWindow geometry (-g still respe
ted); resour
e geometry.-rv|+rvTurn on/o� simulated reverse video; resour
e reverseVideo.-ip|+ipTurn on/o� inheriting parent window's pixmap; resour
e inheritPixmap.-bg 
olourWindow ba
kground 
olour; resour
e ba
kground.-fg 
olourWindow foreground 
olour; resour
e foreground.-pixmap: �le[;geom℄Spe
ify XPM �le for the ba
kground and also optionally spe
ify itss
aling with a geometry string. Note you may need to add quotes to avoidspe
ial shell interpretation of the `;' in the 
ommand-line; resour
e ba
kground-Pixmap.-
r 
olourThe 
ursor 
olour; resour
e 
ursorColor.-pr 
olourThe mouse pointer 
olour; resour
e pointerColor.-bd 
olourThe 
olour of the border between the xterm s
rollbar and the text; re-sour
e borderColor.-km mode
33



Multiple-
hara
ter font-set en
oding mode; eu
j: EUC Japanese en
od-ing. sjis: Shift JIS en
oding. big5: BIG5 en
oding. gb: GB en
oding. kr:EUC Korean en
oding. noen
: no en
oding; resour
e multi
har_en
oding.-grk modeGreek keyboard translation; iso: ISO-8859 mapping. ibm: IBM-437mapping; resour
e greek_keyboard.-name nameSpe
ify the appli
ation name under whi
h resour
es are to be obtained,rather than the default exe
utable �le name. Name should not 
ontain `.' or`*' 
hara
ters. Also sets the i
on and title name.-ls|+lsStart as a login-shell/sub-shell; resour
e loginShell.-ut|+utInhibit/enable writing a utmp entry; resour
e utmpInhibit.-vb|+vbTurn on/o� visual bell on re
eipt of a bell 
hara
ter; resour
e visualBell.-sb|+sbTurn on/o� s
rollbar; resour
e s
rollBar.-si|+siTurn on/o� s
roll-to-bottom on TTY output inhibit; resour
e s
rollT-tyOutput has opposite e�e
t.-sk|+skTurn on/o� s
roll-to-bottom on keypress; resour
e s
rollTtyKeypress.-sr|+srPut s
rollbar on right/left; resour
e s
rollBar_right.-st|+stDisplay normal (non XTerm/NeXT) s
rollbar without/with a trough;resour
e s
rollBar_�oating.-i
oni
Start i
oni�ed, if the window manager supports that option.-sl number 34



Save number lines in the s
rollba
k bu�er; resour
e saveLines.-b numberInternal border of number pixels; resour
e internalBorder.-w numberExternal border of number pixels. Also, -bw and -borderwidth; resour
eexternalBorder.-tn termnameThis option spe
i�es the name of the terminal type to be set in theTERM environment variable. This terminal type must exist in the term
ap(5)database and should have li and 
o entries; resour
e termName.-e 
ommand [arguments℄Run the 
ommand with its 
ommand-line arguments in the iterm win-dow; also sets the window title and i
on name to be the basename of theprogram being exe
uted if neither -title (-T) nor -n are given on the 
ommandline. If this option is used, it must be the last on the 
ommand-line. If thereis no -e option then the default is to run the program spe
i�ed by the SHELLenvironment variable or, failing that, sh(1).-title textWindow title (-T still respe
ted); the default title is the basename of theprogram spe
i�ed after the -e option, if any, otherwise the appli
ation name;resour
e title.-n textI
on name; the default name is the basename of the program spe
i�edafter the -e option, if any, otherwise the appli
ation name; resour
e i
onName.-C Capture system 
onsole messages.RESOURCES (available also as long-options)If 
ompiled with internal Xresour
es support (i.e. iterm -h lists .Xdefaults)then iterm a

epts appli
ation defaults set in XAPPLOADDIR/Rxvt (
ompile-time de�ned: usually /usr/lib/X11/app-defaults/Rxvt) and resour
es set in/.Xdefaults, or /.Xresour
es if /.Xdefaults does not exist. Note that when35



reading X resour
es, iterm re
ognizes two 
lass names: XTerm and Rxvt.The 
lass name XTerm allows resour
es 
ommon to both rxvt and xterm tobe easily 
on�gured, while the 
lass name Rxvt allows resour
es unique torxvt, notably 
olours and key-handling, to be shared between di�erent rxvt
on�gurations. If no resour
es are spe
i�ed, suitable defaults will be used.Command-line arguments 
an be used to override resour
e settings. The fol-lowing resour
es are allowed:fontspe
: fontspe
i�
ation�lenameiterm uses several fonts. The fonts are for various Indian S
ripts andfor their display variations (like bold, itali
 et
.). The �le 
ontaining thefont names 
an be spe
i�ed and provided by the user. The font spe
i�
a-tion (if) provided in the 
ommand line has the highest priority. The �le 
analso be provided in the X-resour
e database whi
h will be used in the 
aseof absen
e of 
ommand line spe
i�
ations. The "spe
" �le in the dire
tory -"/usr/share/iterm" is the default font spe
i�
ation �le in the absen
e of theabove two; option -fs.geometry: geomCreate the window with the spe
i�ed X window geometry [default80x24℄; option -geometry.ba
kground: 
olourUse the spe
i�ed 
olour as the window's ba
kground 
olour [defaultWhite℄; option -bg.foreground: 
olourUse the spe
i�ed 
olour as the window's foreground 
olour [defaultBla
k℄; option -fg.
olorn: 
olourUse the spe
i�ed 
olour for the 
olour value n, where 0-7 
orresponds tolow-intensity (normal) 
olours and 8-15 
orresponds to high-intensity (bold= bright foreground, blink = bright ba
kground) 
olours. The 
anoni
alnames are as follows: 0=bla
k, 1=red, 2=green, 3=yellow, 4=blue, 5=ma-genta, 6=
yan, 7=white, but the a
tual 
olour names used are listed in the36



COLORS AND GRAPHICS se
tion.
olorBD: 
olourUse the spe
i�ed 
olour to display bold 
hara
ters when the foreground
olour is the default.
olorUL: 
olourUse the spe
i�ed 
olour to display underlined 
hara
ters when the fore-ground 
olour is the default.
ursorColor: 
olourUse the spe
i�ed 
olour for the 
ursor. The default is to use the fore-ground 
olour; option -
r.
ursorColor2: 
olourUse the spe
i�ed 
olour for the 
olour of the 
ursor text. For this totake e�e
t, 
ursorColor must also be spe
i�ed. The default is to use the ba
k-ground 
olour.reverseVideo: booleanTrue: simulate reverse video by foreground and ba
kground 
olours;option -rv, False: regular s
reen 
olours [default℄; option +rv. See note inCOLORS AND GRAPHICS se
tion.inheritPixmap: booleanTrue: make the ba
kground inherit the parent window's pixmap, givingarti�
ial transparen
y. False: do not inherit the parent window's pixmap.s
rollColor: 
olourUse the spe
i�ed 
olour for the s
rollbar [default B2B2B2℄.troughColor: 
olourUse the spe
i�ed 
olour for the s
rollbar's trough area [default 969696℄.Only relevant for normal (non XTerm/NeXT) s
rollbar.ba
kgroundPixmap: �le[;geom℄Use the spe
i�ed XPM �le (note the `.xpm' extension is optional) forthe ba
kground and also optionally spe
ify its s
aling with a geometry stringWxH+X+Y, in whi
h "W" / "H" spe
ify the horizontal/verti
al s
ale (per-
ent) and "X" / "Y" lo
ate the image 
entre (per
ent). A s
ale of 0 displays37



the image with tiling. A s
ale of 1 displays the image without any s
aling.A s
ale of 2 to 9 spe
i�es an integer number of images in that dire
tion. Noimage will be magni�ed beyond 10 times its original size. The maximum per-mitted s
ale is 1000. [default 0x0+50+50℄path: pathSpe
ify the 
olon-delimited sear
h path for �nding �les (XPM andmenus), in addition to the paths spe
i�ed by the RXVTPATH and PATHenvironment variables.multi
har_en
oding: modeSet the en
oding mode to be used when multi
hara
ter en
oding isre
eived; eu
j: EUC Japanese en
oding [default for Kanji℄. sjis: Shift JIS en-
oding. big5: BIG5 en
oding. gb: GB en
oding. kr: EUC Korean en
oding.noen
: no en
oding; option -km.greek_keyboard: modeSet the Greek keyboard translation mode to be used; iso: ISO-8859mapping (elot-928) [default℄. ibm: IBM-437 mapping (DOS 
odepage 737);option -grk. Use Mode_swit
h to toggle keyboard input. For more details,see the distributed �le README.greek.sele
tstyle: textSet mouse sele
tion style to old whi
h is 2.20, oldword whi
h is xtermstyle with 2.20 old word sele
tion, or anything else whi
h gives xterm stylesele
tion.title: textSet window title string, the default title is the 
ommand-line spe
i�edafter the -e option, if any, otherwise the appli
ation name; option -title.i
onName: textSet the name used to label the window's i
on or displayed in an i
onmanager window, it also sets the window's title unless it is expli
itly set; op-tion -n.mapAlert: boolean
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True: de-i
onify (map) on re
eipt of a bell 
hara
ter. False: no de-i
onify (map) on re
eipt of a bell 
hara
ter [default℄.visualBell: booleanTrue: use visual bell on re
eipt of a bell 
hara
ter; option -vb. False:no visual bell [default℄; option +vb.loginShell: booleanTrue: start as a login shell by prepending a `-' to argv[0℄ of the shell;option -ls. False: start as a normal sub-shelldefault; option +ls.utmpInhibit: boolean True: inhibit writing re
ord into the system log�le utmp; option -ut. False: write re
ord into the system log �le utmp [de-fault℄; option +ut.print-pipe: stringSpe
ify a 
ommand pipe for vt100 printer [default lpr(1)℄. Use Print toinitiate a s
reen dump to the printer and Ctrl-Print or Shift-Print to in
ludethe s
rollba
k as well.s
rollBar: booleanTrue: enable the s
rollbar [default℄; option -sb. False: disable thes
rollbar; option +sb. Note that the s
rollbar type (with/without arrows)is 
ompile-time sele
ted. smallfont_key: keysymIf enabled, use Alt-keysym to toggle to a smaller font [default Alt-<℄bigfont_key: keysymIf enabled, use Alt-keysym to toggle to a bigger font [default Alt->℄saveLines: numberSave number lines in the s
rollba
k bu�er [default 64℄; option -sl.internalBorder: numberInternal border of number pixels; option -b.externalBorder: numberExternal border of number pixels; option -w, -bw, -borderwidth.termName: termnameSpe
i�es the terminal type name to be set in the TERM environment39



variable; option -tn.meta8: booleanTrue: handle Meta (Alt) + keypress to set the 8th bit. False: handleMeta (Alt) + keypress as an es
ape pre�x [default℄.ba
kspa
ekey: stringThe string to send when the ba
kspa
e key is pressed. If set to DEC orunset it will send Delete (
ode 127) or, if shifted, Ba
kspa
e (
ode 8) - whi
h
an be reversed with the appropriate DEC private mode es
ape sequen
e.deletekey: stringThe string to send when the delete key (not the keypad delete key) ispressed. If unset it will send the sequen
e traditionally asso
iated with theExe
ute key.THE FORMAT OF THE FONT SPECIFICATION FILEThe font spe
i�
ation �le 
ontains several s
ripts related font information inthe following format.<Indian_S
ript_mnemoni
>Display_Attribute(s)_1 = Corresponding_font_name;Display_Attribute(s)_2 = Corresponding_font_name;...Display_Attribute(s)_n = Corresponding_font_name ;</Indian_S
ript_mnemoni
>Following mnemoni
s are used for Indian S
ripts:RMN: RomanDEV: Devanagri 40



BNG: BengaliTML: TamilTLG: TeluguASM: AssameseORI: OriyaKND: KannadaMLM: MalayalamGJR: GujaratiPNJ: Punjabi
The following mnemoni
s are used for the Display_Attribute_name:BLD: BoldITA: Itali
UL: UnderlineEXP: ExpandedHLT: HighlightOTL: OutlineSHD: ShadowNOR: NormalDisplay Attributes 
an be 
ombined together to give 
omposite attributes.Bold + Itali
 = BoldItali
An example of the font spe
i�
ation �le is:<DEV>NOR = -altsys-dv_ttyogesh-medium-r-normal--20-0-50-50-p-0-iso8859-1;BLD = -altsys-dv_ttyogesh-bold-r-normal--20-0-50-50-p-0-iso8859-1;ITA = -altsys-dv_ttyogesh-medium-i-normal--20-0-50-50-p-0-iso8859-1;BLD ITA = -altsys-dv_ttyogesh-bold-i-normal--20-0-50-50-p-0-iso8859-1;</DEV> 41



<TML>NOR = -altsys-tm_ttvalluvar-medium-r-normal--20-0-50-50-p-0-iso8859-1;BLD = -altsys-tm_ttvalluvar-bold-r-normal--20-0-50-50-p-0-iso8859-1;ITA = -altsys-tm_ttvalluvar-medium-i-normal--20-0-50-50-p-0-iso8859-1;BLD ITA = -altsys-tm_ttvalluvar-bold-i-normal--20-0-50-50-p-0-iso8859-1;</TML>Here DEV is the mnemoni
 used for Devanagari S
ript. As shown above thebegin and end tags for the s
ripts must be same ex
ept terminating symbol inthe end tag. NOR is the Display Attribute for Normal fonts, Display Attributes"BLD ITA" together is for Bold+Itali
 text. "-altsys-dv_ttyogesh-medium-r-normal�20-0-50-50-p-0-iso8859-1" is the 
orresponding font name followed bya semi
olon. The mnemoni
s for the S
ript and Display Attributes 
an be inmixed 
ase.THE SCROLLBARLines of text that s
roll o� the top of the iterm window (resour
e: saveLines)and 
an be s
rolled ba
k using the s
rollbar or by keystrokes. The normal iterms
rollbar has arrows and its behaviour is fairly intuitive. The xterm-s
rollbaris without arrows and its behaviour mimi
s that of xtermS
roll down with Button1 (xterm-s
rollbar) or Shift-Next. S
roll up withButton3 (xterm-s
rollbar) or Shift-Prior. Continuous s
roll with Button2.MOUSE REPORTINGTo temporarily override mouse reporting, for either the s
rollbar or the normaltext sele
tion/insertion, hold either the Shift or the Meta (Alt) key whileperforming the desired mouse a
tion.If mouse reporting mode is a
tive, the normal s
rollbar a
tions are disabled �on the assumption that we are using a fulls
reen appli
ation. Instead, pressingButton1 and Button3 sends ESC[6 (Next) and ESC[5 (Prior), respe
tively.Similarly, 
li
king on the up and down arrows sends ESC[A (Up) and ESC[B(Down), respe
tively. 42



TEXT SELECTION AND INSERTIONThe behaviour of text sele
tion and insertion me
hanism is similar to xterm(1).Sele
tion:Left 
li
k at the beginning of the region, drag to the end of the region andrelease; Right 
li
k to extend the marked region; Left double-
li
k to sele
t aword; Left triple-
li
k to sele
t the entire line. Insertion:Pressing and releasing the Middle mouse button (or Shift-Insert) in an itermwindow 
auses the 
urrent text sele
tion to be inserted as if it had been typedon the keyboard.LOGIN STAMPiterm tries to write an entry into the utmp(5) �le so that it 
an be seen viathe who(1) 
ommand, and 
an a

ept messages. To allow this feature, itermmust be installed setuid root on some systems.COLORS AND GRAPHICSIf graphi
s support was enabled at 
ompile-time, iterm 
an be queried withANSI es
ape sequen
es and 
an address individual pixels instead of text 
har-a
ters. Note the graphi
s support is still 
onsidered beta 
ode.In addition to the default foreground and ba
kground 
olours, iterm 
an dis-play up to 16 
olours (8 ANSI 
olours plus high-intensity bold/blink versionsof the same). Here is a list of the 
olours with their rgb.txt names.It is also possible to spe
ify the 
olour values of foreground, ba
kground,
ursorColor, 
ursorColor2, 
olorBD, 
olorUL as a number 0-15, as a 
onve-nient shorthand to referen
e the 
olour name of 
olor0-
olor15. Note that-rv ("reverseVideo: True") simulates reverse video by always swapping theforeground/ba
kground 
olours. This is in 
ontrast to xterm(1) where the
olours are only swapped if they have not otherwise been spe
i�ed. For ex-ample, would yield White on Bla
k, while on xterm(1) it would yield Bla
kon White. iterm sets the environment variables TERM, COLORTERM and43



COLORFGBG. The environment variable WINDOWID is set to the X win-dow id number of the iterm window and it also uses and sets the environmentvariable DISPLAY to spe
ify whi
h display terminal to use. iterm uses theenvironment variables RXVTPATH and PATH to �nd XPM �les. System �lefor login re
ords. Color names.Written by Saumen Mandal. Report bugs to <saumen�
se.iitk.a
.in>,Copyright 2001 by iLinux Software Produ
ts IIT Kanpur, All Rights Reserved.
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