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AbstratThe Indian languages are non-linear in nature beause of whih there is no one-to-oneorrespondene between ISCII odes and emitted glyph odes. This is in ontrastto ASCII enoded �les. Beause of this, ISCII enoded �les are not meaningfullydisplayable using existing web-browsers.To make it displayable, this tool onverts ISCII enoded �le to font enoded �leon the �y. The onversion is done by an applet. Applet uses one on�guration �lefor eah enoding whih spei�es rules for onverting ISCII odes to glyph odes.Sine after onversion there is one-to-one orrespondene between odes and glyphsto display, browsers an display it just like any other �le.
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Chapter 1IntrodutionIn the past few years, the Internet revolution throughout the world, atalyzedlargely by the World Wide Web (WWW), has enabled the information to be sharedworldwide. However, muh of this information is in English or in languages of West-ern origin. Presently, the Internet is positioned to be an international mehanismfor ommuniations and information exhange, the preursor of a global informa-tion superhighway. For this vision to be realized, one important requirement is toenable all languages to be tehnially transmissible via the Internet, so that in theabsorbtion of Internet tehnology by any soiety, language poses no barriers.India has a number of regional languages spoken in various parts of the ountry.And so, many people in India are urrently exluded from atively partiipating inthis so alled information age just beause of absense of softwares that an deal withinformation in the language whih the majority of the Indians speak. This need wasrealized long bak with Bureau of Indian Standards adopting ISCII( Indian SriptCode for Information Interhange ) as Indian Standard[4℄. A lot of work has beengoing on sine, but still we have to go a long way when it omes to informationsharing on Internet.
1



1.1 MotivationPresently, the approah for information sharing in Indian languages is to keep all the�les enoded in spei� fonts at the server end. But this approah fails if the lientdoes not have the required font installed. This problem is also been taken are ofby providing dynami font downloading using pfr,portable font represenation. But,unfortunately it doesn't work with browsers running on a Linux system. Moreover,these methods do not exploit full apability of ISCII standard suh as the transliter-ation of Indian languages. An ISCII oded �le an be read in any Indian language.The motivation for this thesis was to develop a tool whih enables ISCII-HTMLbrowsing whih does on the �y onversion from ISCII oded �le to glyph oded �leaording to the fonts installed on lient's end.1.2 Related WorksOne of the remarkable work done in this area is the development of MHTML(MultilingualHyperText Markup Language)[8℄. Here the HTML �les is onverted to MHTMLformat whih has all the font information embedded into it. On request an applethaving the rendering engine is send along with the MHTML �le. The bene�t isthat font is not required to be installed at lient's end but MHTML tags are limitedto a few tags in HTML. Tamilweb[6℄ a Bilingual Internet Information System, isdeveloped by National University of Singapore whih uses Tamil-English True TypeFonts developed spei�ally for the purpose.1.3 Organisation of ThesisIn Chapter 2, we desribe the peuliarities of Indian sripts. In Chapter 3, wedesribe our Con�guration-driven Approah and Converter tool. In Chapter 4, wedisuss design and implementation of our Applet. Chapter 5 gives the onlusionwith the limitations and future diretions.
2



Appendix A is user's manual. In Appendix B, we wrote a HowTo on writingon�guration-�le. In Appendix C, manual page for Converter Tool is written. InAppendix D, you will get a HowTo on installing true-type fonts in linux.
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Chapter 2Indian Languages: AddressingProblemsIn this hapter we disuss the issues involved while working with Indian languagesand the approah we have adopted for solving them.2.1 Overview of Indian LanguagesAll Indian sripts are phoneti in nature. They all have ommon phoneti struture.But alphabet set of sript and the rules for ombining them are di�erent. The hara-ter set of Indian sripts an be grouped into vowels,onsonants,matras,modi�ers,numeralsand some other ategories. These groups and their ombining rules di�er aross thelanguages.2.2 Indian Languages:Non-LinearityThe Indian languages are non-linear in nature. The most signi�ant di�erene ofthese is that in English, eah keystroke maps diretly to a letter. So eah letter anbe oded uniquely. Contrary to that, in Indian langauges many haraters an mapto a single representation 'Syllable' of all onstituent haraters. Analogous to aletter in english, a Syllable is the Indian language equivalent unit of writing a letter.4



There are too many of syllables to be enoded seperately.A syllable is formed from the alphabets of the harater set. There are ertainrules by whih these haraters an be ombined. The syntax for formation of aword is given in the following Bakus-Naur Formation(BNF) [?℄.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.{} enloses items whih may be repeated one or more times.[℄ elloses items whih are optional.| seperate items out of whih only one an be present.A syllable an have at the max four onsonants. In the above syntax ertain lessfrequently used syllables are ignored.2.3 Design IssuesEah syllable has a unique visual representation. As there are so many of syllables,it's hard to design individual glyph for eah of them. So a font generally ontainsdi�erent omponent glyphs, whih when ombined form a syllable glyph. Thusonsreen representation of a syllable is a omposition of glyphs from the Indianlanguage fonts.
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There is no diret mapping of glyph odes to the onsonant, vowel or modi�erodes. However for every syllable (a sequene of onsonant, vowels and modi�ers)there is a orresponding sequene of glyphs. This forms many to many relationshipbetween harater odes and glyph odes as opposed to the one to one mapping inroman sripts.2.4 Coding Standards for Indian Sripts2.4.1 ISCII StandardISCII Indian Standard Code for Information Interhange is widely used for internalrepresentation of Indian sripts. ISCII is an 8-bit enoding sheme while 7-bit ISCIIis also available for the pakages whih don't allow the use of 8-bit odes. The lower128 positions ontains the ASCII harater set, while upper 128 positions are usedfor indian sript ode. This allows roman haraters to be used with Indain sripts.ISCII odes has the advantage of spelling a word in phoneti order. This allowsa doument to be typed in the same way, regardless of the sript it has to bedisplayed in, simplifying the transliteration proess. This is one of the reason tokeep doument in ISCII odes instead of font-odes whih is easily displayable. Thedetail desription of ISCII standards an be found in [4℄.2.4.2 Uniode StandardUniode provides a unique number for every harater, no matter what the plat-form, no matter what the program,no matter what the language. Uniode is 16-bitenoding sheme. For all Indian sripts di�erent ode spae isalloated unlike ISCIIwhih is the superset of all Indian sripts.
6



2.5 Our ApproahTo display multilingual ISCII-oded html �les, we developed a tool whih onvertsISCII-oded �les to font-oded �le as soon as lients' browser send the request. Thetool has two omponents: Converter and htmlApplet . Details about eah omponentan be found in subsequent hapters.
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Chapter 3Design and Implementaion:Converter Tool
3.1 Con�guration-Driven ApproahThe problem enountered with any Indian Language is that there an't be any en-oding sheme whih an enode eah syllable separately.This results in the problemof no one-to-one orrespondene between harater odes and the glyph odes to bedisplayed. This is in ontrast to ASCII odes. That's what makes �les enodedin any standard oding shemes for Indian Languages not meaningfully displayableusing existing web-browsers.To overome with the problem of non-linearity of Indian-languages we use on�guration-driven approah. Con�guration �les are written to deal with peuliarities of thelanguages. In general on�guration �le is the set of rules for transformation fromone ode spae to another ode spae. We use ISCII enoding for Indian-Languagesas our soure ode spae and font-odes for the di�erent standards as our targetode spae.Using on�guration �le ISCII-oded �le is onverted to font-oded �le, whihontains index of the glyphs to be displayed, thus it has to be an one-to-one mapping.Con�guration �le di�ers from one language to another and from one font-enoding to8



another, but the basi rules are similar aross di�erent font enodings. Con�guration�le is read by java parser lass, generated from javaCC, a java parser generator.Rules for writing the on�guration �les are unambiguously de�ned. A HowTo onwriting a on�guration �le may be found in Appendix B.3.2 javaCC: The java Parser GeneratorJava Compiler Compiler( javaCC )[9℄ is a top-down parser generator whih readsLL(k) grammar spei�ation and generates java programs whih reognize mathesto the grammar. All lexial spei�ations and grammar spei�ation appears in asingle �le. The generated parser inludes a publi method delaration orrespondingto eah non-terminal symbol in the grammar �le. Parsing with respet to a non-terminal is ahieved by alling the method orresponding to that non-terminal.3.3 Design and ImplementationFigure 3.1 depits the design of the parser and onverter used for the purpose oftransforming ISCII oded �les to font-oded �les.A parser suite is generated using Java Compiler Compiler, whih ontians thedetails about parser ation. It uses ParserAtion lass to build the data-strutures,whih onverter lass needs to onsult for onversion from soure ode spae to targetode spae. Java generates TokenManager.java, ParseExeption.java, Parser.java,Token.javalasses whih reads in enoding �le, and throws ParseExeption, if enoding �le isnot ompliant to the rules written in java Lexial and Grammar Spei�ation �le.Converter lass takes a soure ode spae string as input along with either theenoding �le or fonts to be used for the onversion. It outputs target ode spaestring. A manual page desribing the details of API's available may be found inAppendix C.
9
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Figure 3.1: Design of the Converter Tool
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Chapter 4Design and Implementation:htmlAppletIn this hapter we disuss the design of Applet whih does on-the-�y onversion.4.1 ApproahWe use applet to run on the lient's mahine and onverts ISCII-oded �le to font-oded �le. One of the main reason to do onversion on the lient's mahine is tohek for the availability of the required fonts. The �ow of events is depited in theFigure 4.1:4.2 ImplementationAs lient's browser requests for ISCII-oded �le, the embedded applet gets loadedonto the lient's browser. We have written htmlApplet to do on the �y onversion.htmlApplet is a sub lass of JApplet, an extension of applet from whih java swingomponent an be alled. Before JApplets gets loaded, it hek for java plugin[1℄.If java plugin is installed on the lient's mahine, JApplet get's loaded or else javaplugin downloaded.
11
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Display inFigure 4.1: Flow of EventshtmlApplet on exeution, heks for the font fae tags in the html �le. When it�nds fae attribute it heks for the fonts availabilitiy. If the fonts are available,htmlApplet sends bak a request to the server through java.net.URL lass to get theenoding �le to do required onversion.One the onversion is done, htmlApplet reates an instane of Swing JEditorPaneand gives the font-oded HTML stream for display.
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Chapter 5Conlusion and Further WorkIn this work, we have shown that reading multilingual html-texts on a World WideWeb page from the Internet is indeed possible, even without any font hange oradditional helper tools on the lient browser side. Even we an list a number offonts in html �le. If lient have any of them installed, he'll be able to view thedoument. Right now we have written enoding �les for modular and isfo fontstandards for all Brahmi based Indian sripts. The server is also free from any extraload as all onversions are done on lient side. This takes the toll by inreasingdownload time as lient needs to download java plugin, if it is not installed already.Display of multilingual data alone is not enough. Users must be able to in-put searh strings or �ll in forms through the Web, and retrieve from multilingualdatabases. One solution is to make use of Java applets to ontrol keyboard map-pings of a di�erent language and display the sript as it is keyed in. This requiresimplementation of virtual keyboard.
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Appendix AUser's ManualThis appendix explain about HowTo use this tool to enable ISCII-browsing. Allthe �les an be opied to a ommon diretory or it an be kept at di�erent sub-diretories. In ase of sub-diretories, name must be passed to applet using <param>tag.A.1 Embedding Swing Applet in HTML �leA.1.1 Using htmlConverterhtmlConverter onverts normal html �le having applet tag to inlude swing applet.htmlConverter is available onhttp://java.sun.om/produts/jf/ts/artiles/onverter/onverter.htmlExample �le to use isiiweb:<html><body><applet ode="htmlApplet.lass" arhive="isiiweb.jar" odebase="Appletdir/"width=500 heigth=20><param name="url" value="isiiFile.html"></applet></body></html> 14



Where parameter name="url" spei�es the ISCII oded html �le to be displayed onlient's browser. This �le is passed to htmlConverter to inlude swing applet. Afteronversion example �le will be as shown below:<html><body><!--"CONVERTED_APPLET"--><!-- CONVERTER VERSION 1.0 --><OBJECT lassid="lsid:8AD9C840-044E-11D1-B3E9-00805F499D93"WIDTH = 500 odebase="http://java.sun.om/produts/plugin/1.1.1/jinstall-111-win32.ab#Version=1,1,1,0"><PARAM NAME = CODE VALUE = "htmlApplet.lass" ><PARAM NAME = CODEBASE VALUE = "Appletdir/" ><PARAM NAME = ARCHIVE VALUE = "isiiweb.jar" ><PARAM NAME="type" VALUE="appliation/x-java-applet;version=1.2"><PARAM NAME = "url" VALUE ="isiiFile.html"><COMMENT><EMBED type="appliation/x-java-applet;version=1.2" java_CODE = "htmlApplet.lass" java_CODEBASE = "Appletdir/" java_ARCHIVE = "isiiweb.jar" WIDTH = 500 url = "isiiFile.html" pluginspage="http://java.sun.om/produts/plugin/1.1.1/plugin-install.html"><NOEMBED></COMMENT></NOEMBED></EMBED></OBJECT><!--<APPLET CODE = "htmlApplet.lass" CODEBASE = "Appletdir/" ARCHIVE = "isiiweb.jar" WIDTH = 500 ><PARAM NAME = "url" VALUE ="isiiFile.html"></APPLET>--><!--"END_CONVERTED_APPLET"--></body></html>A.1.2 Manually Changing the Filehtml-File to inlude Swing applet an also be written manually. A exapmle �le isshown below:<OBJECT lassid="lsid:8AD9C840-044E-11D1-B3E9-00805F499D93"15



width="500" height="20"odebase="http://java.sun.om/produts/plugin/1.2/jinstall-12-win32.ab #Version=1,1,2,0"><PARAM NAME="ode" VALUE="htmlApplet.lass"><PARAM NAME = ARCHIVE VALUE = "isiiweb.jar" ><PARAM NAME="odebase" VALUE="Appletdir/"><PARAM NAME = "url" VALUE ="isiiFile.html"><COMMENT><EMBED type="appliation/x-java-applet;version=1.2"width="500" height="20"ode="htmlApplet.lass"arhive="isiiweb.jar"odebase="Appletdir/"url="isiiFile.html"pluginspage="http://java.sun.om/produts/plugin/1.2/plugin-install.html"><NOEMBED></COMMENT></NOEMBED></EMBED></OBJECT>where parameters name="ode" is used to inlude htmlApplet, name="arhive" isused for applet jar �le and name="odebase" gives the relative path of applet lass�les. Parameter name="url" is the ISCII oded html �le to be displayed on lient'sbrowser.
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Appendix BHowto Write Con�guration FileThe on�guration �le is just the set of rules for onverting one set of odes toanother set of odes. Depending upon the transformation needed, on�guration �leontains from very simple rules to omplex rules. Con�guration �le an be dividedin three set of statements: de�nition, grouping rules and rewriting rules.Soure ode spae is represented by plaing a # symbol before the number, targetspae numbers are preeded by % symbol. The numbers an be written in deimal,hexadeimal and otal number systems using C language format.B.1 De�nitonsDe�nitions are just there to give symboli name to soure and target ode spae toimprove readability of theon�guration �le. For example,we may have two de�ni-tions as given below:LA = #0xd1;G_LA = %0x61 %0x41 ;whih means LA is the ISCII ode d1h and G_LA is the glyphs 61h and 41h.
17



B.2 Grouping RulesGrouping rules speify the various ategories in the soure and the target ode spae.For example, Indian language harater set has onsonant,vowel,modi�ers and otherategories. Grouping the elements redues the number of rules needed as all theodes on whih ommon rules an be applied are plae in a group. Eah grouponsists of one or more onstituent elements (identi�ers or numbers), seperated by| (the vertial bar). For example, in the on�guration we may have a grouping rulelike the one given below:VOWELS = A | AA | I | II | #0xa8;whih tells that A, AA, I, II and #0xa8 are in a single ategory VOWELS.A ode spae number may belong to several di�erent ategory depending uponthe rules it share with other ode spae numbers. De�nitions and grouping rulesan be written in terms of identi�ers or numbers of the same spae. But soure andtarget spae numbers/identi�ers annot be mixed together in the same de�ntion orgrouping statement.B.3 Rewriting RulesRewriting rules do the atual transformation from one ode spae to another odespae. The left hand side of a rewriting rule onsists of soure spae identi�ersand soure spae numbers only. It annot ontain any target spae identi�ers ornumbers in the left hand side. The right hand side of a rewriting rule may ontainany sequene of soure and target spae identi�ers and numbers. It simply statesthat whenever a pattern mathing with left hand side pattern appears in inputstring, replae it with right hand side patten.The rules are mathhed from top to bottom as it appears in on�guration �le.The rules are applied reursively whih gives us the freedom to use soure spaenumbers on the right hand side of the rewriting rules. The onverter reads theon�guration �le, mathes the pattern of input string with left hand side of therules in order as they appears in on�guration �le, and if a rule mathes, it replae18



the input pattern with right hand side of the rule. This is repeated untill inputstring ontains all target odes.Now we'll explain one example to illustrate onversion method.CONSONANT HALANT CONSONANT MODIFIER -> $1 $2 $3 G_MODIFIER($4) ;CONSONANT HALANT CONSONANT -> G_HALF_CONSONANT($1) $3;The $n in right hand side means the n-th symbol in the left hand side of the rule.Referring to the �rst rule, right hand side $1 $2 $3 says whenever input patternmathes with this rule, opy 1st, 2nd anf third symbol from input pattern as it isto the output pattern. And replae fourth symbol with orresponding number fromG_MODIFIER group. Now sine three ode spae numbers are as it it opied, rulemathing will start from that point onwards.Some intermediate odes and be used when those numbers an also belong toother groups. For example,KA HALANT HARD_SHA -> #2000;SHA HALANT RA -> #2001;Now these number an be plaed in any ategory where they share the ommonset of rules.
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Appendix CManual Page for Converter Tool
NAMEdoConversionByEnoding, doConversionByFont, GetEnodingFile - java lassesfor handling ISCII dataSYNOPSISpubli stati int doConversionByEnoding(har isiiString[℄, int start,int isiiLength, har glyphString[℄, IntObjet glyphLength , StringenodingFile, IntObjet errorCode )publi stati int doConversionByFont( har isiiString[℄, int start,int isiiLength, String soureFormat, har glyphString[℄, IntObjetglyphLength, String fontName, IntObjet errorCode )publi stati String GetEnodingFile( String fontName,String soure-Format) throws FileNotFoundExeptionDESCRIPTIONThese are the java methods de�ned in the lass Conversion. doConver-sionByEnoding() onverts an soure string pointed by isiiString to an20



array of target odes pointed by glyphString aording to the enoding nameenodingFile. The size of the soure string is provided in the integer valueisiiLength. The size of the target array is provided in the IntObjet glyphLengthand this size should be large enough to aomodate all the target odes gen-erated from the isiiString. Upon return, glyphLength is set to the number oftarget odes translated into the glyphString. The return value of glyphLengthnever exeeds the value provided at the entry. The enoding name enodingrefers to a on�guration �le where various rules for the translation from sourespae to target spae are de�ned. The enoding �le is searhed in the path/usr/lib/X11/fonts/enodings; /usr/share/fonts/enodings; /et/X11/fs/enodings;$HOME/enodings in order. Examples of some of the enodings are "IS-FOC_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 Code returnsthe error number. doConversionByFont() is similiar, exept that the name ofthe font fontName is passed instead of the enoding.Besides, the format of thesoure enoding(ISCII, UNICODE or UTF-8). This funtion uses GetEn-odingFile method to retrieve the orresponding enoding assoiated withthe fontName. This java method is de�ned in the lass parseFonttable. Ge-tEnodingFile returns the name of the enoding �le orresponding to StringfontName passed as an argument to it. For doing this, the funtion uses afonttable whih provides a mapping between font name and enoding. The�rst olumn of the fonttable ontains font names whih an be written in Xfont naming onvention. The seond olumn orresponds to the enoding as-soiated with the font. The fonttable is stored in a �le example of whih isgiven below:*dv_tt* ISCII_ISFOC_DEV*as_tt* ISCII_ISFOC_ASM*ml_tt* ISCII_ISFOC_MLM*pn_tt* ISCII_ISFOC_PNJ
21



The fonttable is searhed in the path /usr/lib/X11/fonts; /usr/share/fonts;/et/X11/fs; $HOME in order.RETURN VALUEdoConversionByEnoding() and doConversionByFont() returns the in-dex of �rst unonverted byte in isiiString. It returns 0 if nothing ould beonverted and isiiLength if the entire string got onverted.GetEnodingFile() returns referene to the enoding �le if it ould �ndorresponding enoding for the font fontName and null if the fonttable ouldnot be loated. It throws FileNotFoundExeption if enoding �le ouldn't beloated.
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Appendix DHowto install true-type fonts inLinux
D.1 Installing True-Type Fonts Using Font-ServerThere are two ways to add true-type fonts. One an use Xserver with true typesupport or alternatively a Font server with true-type support an be installed andon�gured to serve fonts. If one deide to use font-server to serve the true-typefonts, following is HOWTO install and on�gure font-server.D.1.1 HowTo Use Font-Server� Install pakage Xfsft ( or Xfs ):This pakage ontains xfs font server and various utilities to support the fonts.One xfs font server has been installed some hanges may be needed.� Install utility ttmkfdir:This utility is used to reate fonts.sale �le for TrueType fonts. This �le ineah font diretory is used by xfs to �nd out available fonts in that diretory.� Con�gure X server to use font serverNow we need to on�gure X server so that it uses font server for getting fonts.23



For this purpose the XF86Con�g �le is modi�ed to inlude the font serverdetails in the fontpath.# default FontPath: mis, Speedo, Type1, 75dpi, 100dpi# FontPath "/usr/X11R6/lib/X11/fonts/mis:unsaled"# FontPath "/usr/X11R6/lib/X11/fonts/75loal:unsaled"# FontPath "/usr/X11R6/lib/X11/fonts/75dpi:unsaled"# FontPath "/usr/X11R6/lib/X11/fonts/100loal:unsaled"# FontPath "/usr/X11R6/lib/X11/fonts/100dpi:unsaled"# FontPath "/usr/X11R6/lib/X11/fonts/TrueType"# FontPath "/usr/X11R6/lib/X11/fonts/Type1"# FontPath "/usr/X11R6/lib/X11/fonts/Speedo"# FontPath "/usr/X11R6/lib/X11/fonts/iso_8859.2/mis:unsaled"# FontPath "/usr/X11R6/lib/X11/fonts/iso_8859.2/75dpi:unsaled"# FontPath "/usr/X11R6/lib/X11/fonts/iso_8859.2/100dpi:unsaled"FontPath FONTSERVER NAME.In this example only font server is in font path. We an inlude additionalfontpath where xserver will look for the fonts.FONTSREVER Name:One of the following forms an be used to name a font server that aeptsTCP onnetions:tp/hostname:porttp/hostname:port/ataloguelistThe port is the deimal TCP port on whih the font server is listening foronnetions. The atalogue list spei�es a list of atalogue names, with `+' asa separator.Examples:tp/sews15.se.iitk.a.in:7000, tp/172.31.18.15:7001/all.24



Other way to speify FontServer Name isunix:/-1unix:/7100This reates the soket at the �lesystem level, and is perhaps a bit faster thanTCP/IP, and de�nitely more seure. These are implementation spei� andthis fontserver an serve fonts only on loal mahine.The form that is usedmust be the one on whih the xfs is on�gured to listen for the font requests.� Con�gure font serverYou will need to �nd the way the font diretories are spei�ed to the X fontserver. We desribe one suh method in whih the font server looks at the fontdiretories in /usr/X11R6/lib/X11/fs/on�g diretory. Now to add previousfontpaths Modify atalogue in /usr/X11R6/lib/X11/fs/on�g to inlude allprevious paths.# where to look for fontsatalogue = /usr/X11R6/lib/X11/fonts/mis:unsaled,/usr/X11R6/lib/X11/fonts/75loal:unsaled,/usr/X11R6/lib/X11/fonts/75dpi:unsaled,/usr/X11R6/lib/X11/fonts/100loal:unsaled,/usr/X11R6/lib/X11/fonts/100dpi:unsaled,/usr/X11R6/lib/X11/fonts/TrueType,/usr/X11R6/lib/X11/fonts/Type1,/usr/X11R6/lib/X11/fonts/Speedo,/usr/X11R6/lib/X11/fonts/iso_8859.2/mis:unsaled,/usr/X11R6/lib/X11/fonts/iso_8859.2/75dpi:unsaled,/usr/X11R6/lib/X11/fonts/iso_8859.2/100dpi:unsaledThis spei�es the diretories where font �les are residing. Font server searhesthese diretories to �nd out di�erent fonts.25



� Restart X server with font serverAs X server needs a font server running before X server starts (beause ofFontPath de�nition), we an either:� Manualy start xfs before X server� Start xfs at system startup (/et/r.loal, ...)� Start xfs before X server in /usr/X11R6/lib/xinit/xserverr (best way):# start X (TrueType) font serverkillall xfs 2>/dev/nullxfs &# start X serverexe /usr/X11R6/bin/X -dpi 100 -deferglyphs all :0D.1.2 Adding Salable True-Type Fonts To Font-ServerThese instrutions will make font-server to serve true-type fonts.� Make a diretory for storing fonts. In this disussion we assume that thediretory is $HOME/fonts.� Put the ttf fonts in $HOME/fonts.� Change urrent diretory to $HOME/fonts.� Run ttmkfdir - > fonts.dir andttmkfdir - > fonts.sale.This will reate 'fonts.sale' and 'fonts.dir' �les in the diretory.� Now run the following ommands to tell the font-server the loation of yourfont �les.hkfontpath �add $HOME/fonts.This will add font-path to the �le /usr/X11R6/lib/X11/fs/on�g.26



Restart font-server./et/r.d/init.d/xfs restartNow tell XServer to rebuild it's font-pathsxset fp rehash� The fonts are installed. You an now start netsape and hek whether thefonts are visible in the list when you lik edit-> preferenes->fonts.� To see the list of fonts served by font-server use the ommandfslsfonts -server FONTSERVER NAME e.g. fslsfonts -server unix/:-1.or usexlsfonts.D.2 Installing True-Type Fonts Without Font ServerIf you don't want to use Font-server, following are the instrutions to install true-type fonts. Only XFree86-4.x and higher has support for true-type fonts. To hekwhih version you are using urrently type the ommandrpm -qa | grep XFree.If we have root permissions then the following steps will install fonts:� Make a diretory for storing fonts. say /usr/X11R6/lib/X11/fonts/ttfonts.mkdir /usr/X11R6/lib/X11/fonts/ttfonts� Put all the ttf fonts you want to install, in that diretory.� Change urrent diretory to /usr/X11R6/lib/X11/fonts/ttfonts.d /usr/X11R6/lib/X11/fonts/ttfonts� Run ttmkfdir - > fonts.dir andttmkfdir - > fonts.sale. 27



This will reate 'fonts.sale' and 'fonts.dir' �les in the diretory.� Now run the following ommands to tell the XServer the loation of your font�les./usr/X11R6/bin/xset fp+ /usr/X11R6/lib/X11/fonts/ttfonts.This will inform the XServer about the loation of your fonts. Then run/usr/X11R6/bin/xset fp rehashThis will make the XServer rebuild its tables so that the new fonts are inludedin them.Above step needs to be done everytime server get started. The other way ofdoing it is to add the fontpath to the �le /et/XF86Con�g by adding the lineFontPath = /usr/X11R6/lib/X11/fonts/ttfonts.� The fonts are installed. You an now start netsape and hek whether thefonts are visible in the list when you lik edit-> preferenes->fonts.U might not get installed fonts in netsape font list.This is beause of enodingused. Just hange edit->preferenes-> fonts and de�ne the enoding to be'user-De�ned'. Then selet View->Charater Set->User-De�ned.If the permissions are of user-level only some of the steps need to be hanged.The following are the steps to install� Make a diretory for storing fonts.mkdir HOME/fonts.� Put all the ttf fonts you want to install, in that diretory.� Change urrent diretory to $HOME/fonts.� Run ttmkfdir > fonts.dir andttmkfdir > fonts.sale.This will reate 'fonts.sale' and 'fonts.dir' �les in the diretory.28



� Now run the following ommands to tell the XServer the loation of your font�les./usr/X11R6/bin/xset fp+ $HOME/fontsThis will inform the XServer about the loation of your fonts. Then run/usr/X11R6/bin/xset fp rehashThis will make the XServer rebuild its tables so that the new fonts are inludedin them. Above step needs to be done everytime server get started. The otherway of doing it is to add the above ommands in a startup �le suh as .xinitror .bashr or .bash_pro�le.� The fonts are installed. You an now start netsape and hek whether thefonts are visible in the list when you lik edit-> preferenes->fonts.You might not get installed fonts in netsape font list.This is beause of en-oding used. Just hange edit->preferenes-> fonts and de�ne the enodingto be 'user-De�ned'.
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