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SUMMARY

The general characteristics of IATeX and FrameMaker astext markup languagesare pre-
sented.This is followed by a structural comparisonthat looks at progressivelyfiner features:
documents pagestext andfloating objects.Supporting facilities and utilities arethendiscussed,
including work by the author to support mixed IATEX and FrameMaker envir onments.

1 Intr oduction

IATEX [1,2] andFrameMaket™ (e.g.[3]) bothemploytext markup,i.e. they useannota-
tionsratherthanactualformatto indicatethe layoutof text. Markuplanguage®elongto a
family thatincludesHTML (HyperText MarkupLanguagég4]), derivativesof roff (Run-Of
LanguagepndSGML (StandardseneralizedarkupLanguagg5]). AlthoughlATEX and
FrameMakesuperficiallysharethe sameapproachtheir philosophiesanddetailsarevery
different.The aim of this paperis to examinethetwo from a structuralpoint of view. The
goalwasessentiallypractical,namelyto derive techniquesandtoolsfor supportingboth
IATEX andFrameMakein a mixed ervironment.

IATEX is to someextentorientedtowardsthe sciencesalthoughit is a general-purpose
language IATEX is widely usedfor scientific articles, papers books and thesesIATEX
derivesmary of its benefitfrom theunderlyingTeX systeni6], for exampleits excellence
in typesettingmathematicsSince IATEX is ‘merely’ a macro packagewritten in TeX
andsinceTgX is effectively a programminglanguageijt is possibleto extend IATEX for
almostary typesettingask.For this reasonit is difficult to definethe exactcapabilitiesof
IATEX. ThisarticleconcentratesnATEX asit mightbeobtainedn astandardiistribution.
ProgrammabilitynakesLATEX veryflexible, butunfortunatelyit canbetricky to enhancer
modify existing IATEX behaiour. Somestylistic changesreeasy(e.g.alphabeticsection
identification), othersrequire a detailedknowledge of how IATEX is implemented(e.g.
alteringthe layout of asectionheading).ChangingIATEX is probablybeyond the interest
of ordinaryuserswho canrely on stylesdefinedby others.

The original IATEX was developedlargely by Leslie Lamport. SubsequentiyMichel
GoossengrrankMittelbach,AlexanderSamarin RainerSchopf andotherscooperatedn
its refinement.The currentversionis IATEX2, on its way to becominglATEX3. Major
reasondor the popularityof IATEX includeits widespreadiistribution, its portability and
thefactthatit is free.

FrameMakehasbeenslantednoretowardscommerciapublishing.lt is entirelyvisual
with WY SIWY G supportwhichmakest moreapproachabléor thosewhoareuninterested
in program-likemarkup.Despitethis, FrameMakeis surprisinglyflexible. Attributesare
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2 K. J.Turner

setthroughgraphicalselectionin a variety of menupanelssoevennon-programmersan
achieve sophisticatedesults Comparedo IATEX, FrameMakers somevhatclosedthough
thereareutilities to manipulateFrameMakefiles for programmableffects.FrameMaker
shaws its commercialoriginsin featuressuchasthe integrateddraving packagegcontrol
of text-flows, colour separationsgrop marksand changebars.However, it alsoincludes
supportfor typesettingnathematics- includingthedelightful ability to evaluateformulae.
FrameMakemwas originally developedby FrameTechnologyCorp. (now absorbednto
Adobelnc.). FrameMakeis sold commerciallyat a price thatreflectsits expectedusage.
Thelatestversionis FrameMakeb.

The mostfundamentaldifferencebetweenlATeX and FrameMakeris that IATEX is
batch-orientedut FrameMakeis interactive. It would have beenpossiblefor IATEX to be
interactve or FrameMaketo be batch-orientedThis differencepermeateshe designof
bothtext-formattersIATEX is in asenseconstructve, in thatit is built from a hierarchyof
facilities for typesettingwith TEX. FrameMakeiis essentiallyflat, consistingof a flat set
of functionsfor settingtext. Froma programmingstandpoint/ATEX might be regardedas
proceduralvhile FrameMakeis declaratve.

Thecomparisorof IATEX andFrameMakein thefollowing sectiongakesa structural
approachFor thosewho have not seenlATEX before, Figure 1 shavs what a usermight
write. Figure?2 is actuallyliteral FrameMakewoutput,but senestwo purposesThefigure
canberegardedastheresultof processinghe IATEX in Figurel. Figure2 alsoshovs how
text attributesaremarkedup ‘invisibly’ in FrameMaker

Therestof thepaperis organisedasfollows. In generathe supportof sometypesetting
aspects presentedirst for IATEX andthenfor FrameMakerin anumberof casesppinions
areexpressedasedntheauthorsexperience. Thesearenecessarilgeneralisationand
may not applyto particularclassef documentsSections? to 5 dealwith progressiely
finer structureswithin IATEX and FrameMakerwhole documentspagestext andfloating
objects.Section6 looks at supportingfacilities provided by tools. Section7 explainshow
the foregoinganalysisled to toolsdevelopedmainly by the authorfor supportinga mixed
IATEX andFrameMakeervironment.

2 Documents

The main differencesin documenthandlingare summarisedn Table 1. IATEX files are
more convenientbecausedhey aretextual, so editing andfile inclusion for example are
easyHowever, FrameMakealsopermitsinclusionof graphicsandsound IATEX stylesare
generallymorestandaréndreadilyusabldor scientificpublication However, writing class
andstylefiles for IATEX needshotonly knowledgeof TEX but alsoadetailedunderstanding
of how IATEX hasbeenimplemented Creating FrameMakerttemplatesis much easier
thoughby no meandrivial. Becausall stylistic aspectaremenu-drvenin FrameMaker
no programmings needed.

1 The ‘author meansthe writer of this paper;the term ‘user’ is appliedto the personwho writes a IATEX or
FrameMakedocument.
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A StructuralComparisorof IATEX andFrameMaker 3

\ section{Text Markup}
\ subsection{Tables}
{\ bf Tables} have the following features:

\ begin{itemize}
\ item {\ em not} more than one page
\ item labelled with captions

\ end{itemize}

\ begin{table}
\ begin{center}
\ begin{tabular}{| | c | r [} \ hline

Feature & Property & Support\\ \ hline \ hline
Cell & Alignment & Yes\\ \ cline{2-3}
& Width & If ‘Left' \\ \ hline
\ multicolumn{2}{| | |}{Border} & Yes\\ \ hline
\ end{tabular}

\ end{center}
\ caption{Sample Table}
\ end{table}

\ noindent
where \ defn{Width} may be given in a number of units.

\ subsection{Mathematics}

The electromagnetic field strength $\ cal E$ in scalar and vector potential
fields $\ phi$ and {\ bf A} is:

\ [{\ cal E} =-\ nabla\ phi -\ frac{1}{c}\ frac{\ partial {\ bf A}}{\ partial t}\ ]

Figure 1. SampldATEX Markup

2.1 File Facilities

IATEX files containonly printable charactersThis meansthat standardfacilities canbe
usedfor editing, transmissiorby electronicmail, processingy scripts,etc. IATEX files
areusuallyquite compact- kbytesfor a few pagesSubsidiaryfiles canbeimportedusing
input (usuallysmallportionsof IATEX) or usinginclude(usuallylarge piecedike chapters).
A book might be built from a setof chaptersas separatdiles. The authorhaswritten a
utility to automatethe procesf includingfilesin alargerdocumentStandardATEX style
fileslike epsfor thegraphicspackageallow EPS(Encapsulate@ostScript)graphicsto be
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1 Text Mark-Up
= Paragraph
1.1Tables

-— : Paragraph
Tables have the following features:

Character Format

S
« ndfmore than one page

N

. Iab‘el/led with captions Paragraph
Table
i Heading

Feature | Property | Suppor t
Cell Alignment Yesl«—Body

Width If ‘Left’
Border -\ Yes Stra'd dle

Table 1 Sample Table «———

Caption

where Width may be given in a number of units.
~¥—~—————Character Format
1.2 Mathematics

The electromagnetic field strength £ in scalar and

vector potential fields @ and A is: .
Equation

_ . 10A

& =-0g ot

Figure 2. Sample-rameMakeMarkup

included- at leastif PostScripts beingproducedrom the IATEX.

A IATEX file hasto be processetheforethe resultingoutputcanbe seenThe latex tool
invokesTEX with the IATEX macropackage(thoughthis may be preloaded)The output
is a DVI (Device Independentjile of typesettingcommandsScreenpreviewersexist for
DVI files. To print the documentt is normalto convert the DVI file into anotherformat
like PostScriptanda variety of suchtranslatorsxist. Corverting IATEX input to printed
outputthusrequiresseveral steps.A fair amountof processotime may be neededsome
minutesfor alargeor complex documentike athesis)If errorsarefoundin theformatting,
the whole edit-process-vi& cycle mustbe repeatedSometypesettingssues(e.g.figure
placementprehardto getright andcanrequiremary iterations.

FrameMakefiles arebinary andso cannotbe editedor processedo readily by stan-
dardtools. Of course FrameMakeis an editor andpreviewer for its own files. However,
FrameMakefiles canbeturnedinto alternatve formsthatarepurelytextual. MIF (Maker
Interchangdormat)corveys exactly thesamanformationasa FrameMakefile, but textu-
ally. MML (MakerMarkupLanguage)s asimplifiedtextual markup soit doesnotsupport
thefull rangeof FrameMakerfacilities. Beingtext, both MIF andMML areamenablégo
usewith standardools.
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A StructuralComparisorof IATEX andFrameMaker

File Facilities

| ATEX

FrameMaker

text formatting

oneor moreprocessingteps

immediatelyvisible to user

whendocumentis processed

asdocumenis entered

moreundertool control

moreunderusercontrol

file contents

printabletext

binary (native)

printabletext (MIF, MML)

file inclusion by inputor include by pastefrom otherdocument
include(MML)

file size compact large (native)
very large (MIF)
compactMML)

multi-file books

by file inclusion

specialbookfile

graphicamport

PostScriptusingstylefile

PostScriptTIFF, ...

soundimport no local platformformats

| DocumentStyles | IATEX | FrameMaker
standardstyles yes ratherlimited
styleusage whendocumenprocessed whendocumentreated

styledefinition

relatively hard

relatively easy

by programming by attributeselection

Tablel. IATEX andFrameMakeDocuments

Becausd-rameMakeiis WYSIWYG the usercanimmediatelyseethe effect of ary
stylesetting.Thisis particularlybeneficiafor layoutthattheusemwishesto controldirectly,
suchasplacemenbf figures.However, thereis abalanceo bestruckbetweerallowing the
tool or theuserto takecontrol. Both IATEX andFrameMakeareintendedfor markup-the
usershouldindicatelogical formattingandleave it up to thetool to implementthemarkup
effectively. IATEX tendsto takethereins,andcanbequitewilful abouthow it wishesto lay
out a documentAttemptsby the userto interferecanbe counterproductie. FrameMaker
triesto give the usermore control. But the penaltyis that fewer thingsaredoneinvisibly
(thoughordinarytaskssuchasline-breakingareautomatic).

FrameMakefilesareoftenratherarge,mainlybecaus¢hey includefull templatenfor-
mation.Evenaone-linedocumenin FrameMakemight occupyseveralkbytes.Of course
this overheadbecomedesssignificantasthe text contentsgrow, but it is a disadwantage
if FrameMakeiis usedfor mary small files (like memosor letters).MIF files arerather
verboseandcanoccupyfour or five timesthe spaceof a normalFrameMakefile. MML
files aregenerallycompactecausehey containlimited markupin additionto thetext.

To achieve the effect of including a file in FrameMakerit is necessaryo copy the
contentof anotherfile and pastethis in. However, MML supportsan include facility.
FrameMakelhasa specialformatto handlemulti-file books:a masterbook file contains
informationonthe subsidiarychaptersFrameMakecanimportnotonly graphicsbut also
otherinformationsuchasformattedtext andsoundsThereis alsothe freedomto import
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6 K. J.Turner

the entirecontentsof afile or to maintainonly a link to the original. For certainkinds of
documentslinks canbe a major space-szr and canautomaticallytrack changego the
sourcefiles.

2.2 DocumentStyles

IATEX documentstylesare just macropackageshat addto or modify the basic IATEX
macros.One of the major improvementsin IATEX2; is thatit is mucheasierto develop
packagesA distinctionis madebetweenthe root classof a documentan option within
sucha class,andadditionalstylistic featuresIATEX is supportecby a widely usedsetof
standardlocumentlassedor articles,books Jetters,etc.Classesuchasarticle andreport
areimmediatelysuitablefor scientificpublication,and arewidely usedasperusalof ary
journalor proceedingsvill shaw.

Thereare alsomary style files that can be easily obtained.IATEX thushasa set of
effectively standardstyles WhenalATEX documents processetheclass pptionandstyle
filesit needsarereadin (usuallyfrom alibrary). This makest easyto maintainconsisteng
amongIATEX document®f aparticulartype.It alsoallowsadocumentwrittenin onestyle
(say anin-housereport)to bequickly re-castin anotherstyle (say for ajournal).

The equivalentin FrameMakeliis the template.This is like an empty documentthat
containsdefinedstylesfor charactersparagraphstables,etc. A FrameMakemdocument
is createdas an instanceof a template(usuallyheld in a library). If atemplatecontains
mary styledefinitions,every FrameMakedocumenterivedfrom it carriestheseasalarge
overheadAlso if thetemplatels changedafterthe documenthasbeencreatedthereis no
wayto updatethe documentiutomaticallylnsteadFrameMakerequiregheformatsof an
updatedemplateto beappliedmanuallyto thedocument.

Although FrameMakeis distributedwith sampletemplatego getusersstarted there
doesnot appearto be the samedegreeof standardisediseaswith IATEX. Interchangeof
documentdetweersitesthereforerequireseachdocumento carryits own styleinforma-
tion. Thesample-rameMakestylesarealsonotsoreadilyusableor scientificpublication.
To solve this problemandto give a greaterdegreeof compatibilitywith IATEX, the author
hasdevelopeda setof IATEX-like templatedor usewith FrameMakerThisis notastrivial
asit soundecausé is necessarjorecreatenary featureof IATEX suchastheformatting
of atitle page contentdist orindex.

3 Pages

The maindifferencesn pagehandlingaresummarisedn Table2. IATEX pagelayoutcan
bemoreawkwardto control,andlacksthecornvenienceofferedby FrameMakern general
IATEX offersgreatercontrol over formattingtext.

3.1 PagelLayout

IATEX pagelayoutis controlledby aboutten parameterssomeof which interact.Certain
aspectssuchassettingup footers,arenot part of the IATEX facilities andrequiredelving
into theimplementationLaying out a pageis thereforenot very direct. Advancedeatures
suchas rotating a table or a pageneedadditional style files that typically dependon
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A StructuralComparisorof IATEX andFrameMaker 7

| PageLayout | IATEX | FrameMaker |
userpagelayout canbeintricate easyandflexible
by parameter/macro by draving on masterpage
cropmarks with stylefile yes
text-flows justone asmary asrequired
figure/tableplacing | automaticwith userhints automaticwith userhints
needsprocessindo see seenmmediately
text/figurerotation | stylefile usingPostScript built-in
text/figure scaling stylefile usingPostScript built-in
| Frames | IATEX | FrameMaker
text area box frame
text mode left-to-right, maths paragraph| text column,text line
text length calculationgpossible notvisible to user
rubberlengthsfor gaps needsmanualintervention
frameperparagraph| no from referencepage

Table2. IATEX andFrameMakePages

PostScript.Although hints aboutfigure or table placementan be givento IATEX, their
actualpositioningis up to the tool. For certainkinds of documentt canbe frustratingly
difficult to put figuresor tableswherethe userwishes.Nonethelesshe IATEX philosophy
is thatthe usershouldnot be concernediboutphysicallayout.

By way of contrastFrameMakelpagelayoutis underdirectvisual control. Headers,
columnsandfootersaredravn on a masterpageandusedto formatthe bodypagesauto-
matically Documentsnayevenhave severalmasteipageqe.g.cover sheetleft page right
page)thatcanbeappliedto selectedodypagesFrameMakepffersslightly moreflexible
placemenbptionsthanIATEX for positioningfiguresandtables.The main adwantageis
thattheusercanview atoncetheeffectof placemeninstructions For example positioning
a figureimmediatelyafter a paragraptmight be seento causea gapat the bottomof the
pagebecausehe figure will notfit. But if a documentchangesignificantlyaftermanual
positioningof figures,the placemenmaybecomeunsatisfactory

FrameMakepffersadditionalfeatureghatarenot availablewith IATEX. Whole pages
canbe rotated.As with PostScripfiguresfor IATEX, figurescanbe scaled However, the
effect of scalingis immediateandotherforms of imagesuchasTIFF canbehandled.The
majorfeatureof FrameMakenotsupportedy IATEX is theability to definetext flows In a
simpledocumenthereis just oneflow of text from beginningto end.FrameMakemnllows
severalflows of text, muchasin anewspapemherea storymaybegin onthefirst pageand
finishonalaterone.

3.2 Frames

IATEX collectstext in boxesthatareprocessedh oneof threemodesieft-to-right, maths
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8 K. J.Turner

or paragrapimode.Boxescanbe raisedor lowered,and canbe saved for laterre-use(to
avoid repeatedypesetting) Calculationsof width andheightarecarriedout usingspecial
lengthvariablesRubberengthsareaninterestingconceptallowing stretchablespacegor
equalisatiorof horizontalor vertical gaps.

FrameMakeircollectstext into frames In fact asthe nameFrameMakesuggeststhe
frameis fundamentato the way that pagesareconstructedThereareflexible optionsfor
positioning frames.Most text is collectedinto text columns but text lines are usedfor
annotationsn figures.Anchoredframesarefixedrelative to thetext, andarecorvenientfor
floatingobjectdike figuresandtables Unandoredframesarefixedin positiononthepage,
andsoareoftenusedfor backgroundyraphics FrameMakesupportsa third classof page
called a refeencepage This containsspecialframesthat can be insertedautomatically
whena particulartype of paragraphs written.

The calculationof lengthsin FrameMakeis not visible to the user The equivalentof
rubberlengthsis missing,so thereis no way to achievze equalhorizontalor vertical gaps
without manualintervention.

4 Text

The maindifferencesn text handlingare summarisedn Table 3. In principle IATEX
allows greatefflexibility with sectioningprovidedthe useris willing to write TEX macros.
In practice,paragraphattributesin FrameMakemllow nearly every desirableeffect. The
analoguef thebuilt-in IATEX commandsor sectionsandlistsis the FrameMakeparagraph
catalogue.Defining paragraphformats is rather detailedand is perhapsbestleft to a
specialisin templatedesign For fixedlayouts,FrameMakegenerallyoffersawiderrange
of featureshanlATEX. However, somelimitationsin IATEX tabbinglayoutsareovercome
in IATEX tablesIATEX line andpagebreakscanbe harderto controlthanin FrameMaker
Whenit comesto specialcharactersiATEX wins on the rangeof offered— especiallyfor
typesettingnathematics.

4.1 TextUnits

IATEX is providedwith arich setof commandsor sectioningdocumentgchapter, section
subsection...) andfor differentkinds of lists (bulleted,enumerateddefinitions,...). The
built-in commandsare sufficient for most documentsput it is possibleto define new
ones(e.g.for a specialkind of list). Changingthe standardway of producingsections
or lists requiresTpX programmingand patientinvestigationof the existing definitions.
Therearenon-Englishlanguageversionsof IATEX thatrespechationalcorventionssuch
ashyphenationThebabelpackagegivessomesupportfor alarge numberof languages.

FrameMakerparagraphsare definedin a parameterisedvay, and are easyto alter
throughmenupanelsDespitethefactthatFrameMakers notprogrammablefs paragraph
attributescoveralmosteverythingthatwould berequired(e.g.positioning,indentaton, font,
alignmenttabsandrelationshipbetweerparagraphs)A usefulfeatureis directcontrol of
widowsandorphanswhicharehandlednoreatarmslengthby IATEX. Perhapshetrickiest
FrameMakeparagraptattribute concernsautomaticnumbering’ (which includesthe use
of specialcharactersuchasbullets).

Therearenon-Englishversionsof FrameMakerA neatfeatureof FrameMakelis the
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| Text Units | IATEX | FrameMaker
sectioning built-in command paragrapltatalogue
changeseedprogramming | changesisemenus
non-Englishuse with babelpackage yes
languageper paragraph languageper paragraph
conditionalsection | with ifthenstyle by conditiontag
changebars semi-automatiowith stylefile | automatic
rule built-in line from drawing tool
strut built-in by settingline height
widow/orphan hint of givenstrength automatic/manual
| FixedLayouts | IATEX | FrameMaker
varbtimlayout built-in environment fixed-widthfont
justification left/centre/right left/centre/right
layoutwith tabs automatic/manugbbsetting | manualtabsetting
left/right left/right/centre/decimal
nofiller filler betweerfields
Mathematics IATEX FrameMaker
formula box, automaticsize frame,sizesetby user
formulaentry algebraic graphical
symbolset veryrich missingspecialisecdymbols
equatiomnumbers automaticmanual paragraphormat
equationarray array ervironment table
extensible yes no
| Breaks | IATEX | FrameMaker
pagebreaks hintsof variousstrength manualcontrol
line breaks hintsof variousstrength manualcontrol
non-breakingpace | yes yes
hyphenation automatic/manual automatic/manual
for paragraphanguage for paragraphanguage
kerning automatic automatic parameterised
| CharacteStyles | IATEX | FrameMaker
native font ComputeModern accordingto platform
PostScripfonts throughvirtual font set-up throughconfiguratiorfile
standardstyles yes ratherlimited
non-English extensve list limited in mostfonts

accenttcommandgonsistent

commandgper platform

mathssymbols

extensve list

morelimited

Table3. IATEX andFrameMakefText
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ability to statethelanguageof a paragraphFor computeiscientiststhis featureis idealfor
suppressingpellingcheckson paragraphsontainingprogramcode.

Although FrameMakerallows for several numberingseries,certaineffects (suchas
numberingfiguresandtablesseparatelywithin chaptersyequireingenuity By defaulta
new paragraphis giventhe sameformat asthe previous one.However, paragraphstyles
canbestoredin a catalogudor quick selectionby the user Typically, paragraptstylesare
definedby a templatedesignerand neednot be setup by the user Becausd~=rameMaker
lacksthe equivalentof an environmentin IATEX, handlingthe startand finish of lists is
clumsy It is a nuisancethat a paragrapmumbercannotbe setin FrameMakemwithout
printing it (thoughthereis a work-around) Surprisingly FrameMakedoesnot recognise
appendiesspecially This meanghatappendireshave to becreatedasdifferentparagraph
typesmakingit hardetto movesectiondetweerthebodyof adocumenanditsappendies.
Footnotesarenot numberedper chapterunlesseachchapteris putin a separatdookfile.

For thescientificuseratleast JATEX offersarangeof standardsectiorandlist stylesthat
areunlikely to needmuchextension.This facilitatesexchangeof documentdetweenco-
authors FrameMakerhowever, comeswith afairly limited rangeof documenstyles.The
authorhasthereforedevelopeda setof FrameMaketemplategshatemulateheappearance
of IATEX documents.

IATEX rules areeffectively filled boxesusedfor draving horizontal(or vertical) lines.
Zero-widthboxes called struts ensurethat a certainamountof vertical spaceis takenin
aline. In FrameMakerthe equivalentof arule is a line producedwith the drawing tools.
The effect of a strutin FrameMakeicanbe achiezed by manuallysettingthe heightof a
paragrapHtine.

FrameMakersupportssomecornvenientfeaturesthat are not so directly available in
IATEX. Text anddiagramscanbe governedby conditiontags,allowing selectie inclusion
in a documentithe IATEX equivalentis the ifthen style. Conditionsare usefulwherethe
samebasic documenthasto be subsetin differentways for differentreaders(e.g. to
remove technicalmaterialfor amanagementverview). FrameMakeranalsobe setup to
insertchangebarsin the magin automaticallywherea documents altered.(The IATEX
equivalentis a shell scriptthatcomparegwo files and generatednput for the changebar
styleby Johanne8raams.)f necessarypagenumberingcanbe frozenwhennew text is
to beentered.

4.2 Fixed Layouts

The IATEX verbatimenvironmentrespectshe formatof the original text, exceptthattabs
(asusual)areignored.Normal paragraphsnay be left-justified, centredor right-justified.
IATEX also offers a tabbing ervironmentfor typesettingwith fixed tab positions.This is
mademore sophisticatedhroughsettingtab positionsfrom a sampletext line. To handle
indentation,the initial tab stop can be incrementedor decrementedAnother variation
allows text to be positionedhardright againsta tab stop.More sophisticatedabs(e.g.for
alignmenbnadecimalpoint)canbesimulatedusingthetabular environmentlt isirritating
thatsomeof the IATEX accenttommandsreredefinednsidethetabbingenvironment.

Verbatim layout in FrameMakerrequiresa fixed-width font. Tabs can be setin a
paragraplior somethingsimilarto tabbing FrameMakeallowstabsstopsthatalignonthe
centreof text or on decimalpoints.Gapsbetweentabfields canalsobefilled, for example
with full stops.
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Figure 3. Comparisorof IATEX and FrameMakeMathematicsTypesetting

4.3 Mathematics

IATEX setsformulaein boxeswhosesizeis calculatecautomatically Thanksto TeX, IATEX

hasa rich setof mathematicasymbolsand delimitersof varying sizes(e.g. braces ma-
trixes and integrals). IATEX also supportsstandardmathematicarequirementssuch as
sub/superscriptandunder/werlining. Equationscanbe automaticallyor manuallynum-
bered,and canbe groupedin arrays.Typesettingmathematicsn IATEX canbe intricate,
althoughthecommoneffeaturesarequickly learned TEX embodiesonsiderablexpertise
in how to setmathematiceffectively.

FrameMakehasanintegratedfeaturecalled FrameMaththat setsformulaein frames.
Navigating partsof a formula usinggraphicalediting requiressomegettingusedto. It is
oftennecessarjo ‘shrinkwrap’ aframeaftersettingaformula,andthento expandit during
later editing. FrameMaketacksa numberof the specialmathematicabymbolsin IATEX,
largelybecausé is usedwith standardontslike SymbolNonethelesd;rameMakecomes
with thekind of built-in delimitersthatIATEX does.

It is rathersubjectie whetherlATEX or FrameMakerhandlesmathematicsbetter’;
thereis oftenlittle to differentiatethe results.The programmabilityof IATEX meansthat
new notationdike operatora&ndformatscanbeintroducedwhereasrameMakers limited
to its built-in capabilities.As an exampleof formattingmathematicscomparethe IATEX
typesettingn theupperalfof Figure3tothatof FrameMakein thelowerhalf. Remarkably
FrameMakercancarry out symbolicand numericevaluationof expressionsFor example
theformulashown in Figure3 canbe evaluatedn aboutfour (manual)steps.To helpwith
difficult integrals,FrameMakeis providedwith on-linetablesthatcontainstandardewrite
rules.

4.4 Breaks

Controlof line breaksandpagebreaksin IATEX is essentiallyadvisory The userprovides
hintsof variousstrengtho IATEX (actuallyTeX), andthebreaksmayor notbeimplemented
asdesired Again this is a casewherelATeX takesthe view thatit andnotthe usershould
bein control of physicallayout. IATEX supportsa non-breakingspacebetweenadjacent
words,andanexplicit pagebreakcommandcanbe usedwhererequired.

Sincewhat FrameMakerdoesto breaklines and pagesis seendirectly, it is usually
easierto obtainthe requiredresult. A soft return canbe usedto prematurelyenda line
within a paragraphwhile a hard spacecanbe usedto ensurethatadjacentwordsarenot
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12 K. J.Turner

split. Curiously FrameMakedoesnot have a pagebreakcommandjnsteadthe paragraph
thatshouldstarton a new pagehasatop of pageattributeset.

Although TeX is generallygoodat hyphenatiorandit is possibleto give adviceabout
this, it is sometimesnecessaryto use an empirical approach.Perhapsthe commonest
complaintfrom IATEX is an under/averfull horizontalor vertical box. TEX is extremely
fussyaboutsuchthings,althoughit is possibleto definethedegreeof loosenesgvith which
linesor pagesarebroken.

FrameMakeroffers a fine degree of control over kerning and hyphenation.This is
especiallyusefulwith narrov columnsor to fit text well into a given space.For multi-
columnwork, FrameMakedealsnicelywith balancinglows betweercolumns.t canalso
feathercolumns adjustingthe text lengthto fit the columnsizeexactly.

4.5 Character Styles

IATEX is oftenusedwith justthe ComputeModerntypefamily designedy DonaldKnuth.

In fact this is a comprehensk setof fonts covering variouscharacteistylesandweights,
non-Englishand accentedcharactersmathematicabind specialsymbols. TEX fonts are

storedas pixels, so one font definition often leadsto mary variantsat different basic
font sizesand magnifications(magsteps Setting up fonts for TEX can be a black art,

andis complicatedby the availability of differentfont encodingge.g.OT1 andT1). Font

installationmay also requireknowledgeof METAFONT. It is possibleto use PostScript
fontswith TpX throughthe virtual font mechanismUnfortunatelysettingtheseup needs
specialistkknowledge,so mostuserswill makeuseof ready-madelefinitions(say for the

PostScripfontsfoundon mary printers).

FrameMakerusesfonts native to the platform it runs on, suchas PostScriptM or
TrueType™™. A configurationfile establisheshe mappingbetweenfont namesand how
they areknown to FrameMakemMNon-Englshandaccentedharactersependntheoriginal
fonts,sounusualaccentdike Turkish@ andl maynot be available.Characteformatscan
be storedin the character catalogue- oftenderivedfrom thetemplate.

The differencebetweenlATeX and FrameMaketis more profoundwhenit comesto
typesettingmathematicsFrameMakemwill normally usesomethingdike the Symbolfont
for mathematicshut thisis somavhatdeficientcomparedo ComputeModern Although
FrameMakenaddsa variety of specialsymbolssuchasintegralsandsummationsit cannot
fully competewith hATEX. Accentedcharactersn hATEX usea fairly consistentset of
commandsbut the controlsequencem FrameMakemay be platform-dependent.

Becaus&rameMakedoesothavestandarccharagerstylesin thewaythatlATEX does,
theauthorhasdefineda IATEX-compatiblesetof formatsthatcontrolsize weightandstyle.
Fontselectionin FrameMakeis like thatof theoriginal IATEX: it is notcompositionali.e.
all attributesaresetatonce.For example,it is not possibleto setbold anditalics separately
sinceacharacteformatdefinesveightandangletogetherlATEX2¢ hasintroducedagreater
level of independencen selectingfont attributes.

5 Floating Objects

Themaindifferencesn handlingfloatingobjectsaresummarisedn Table4. FrameMaker
hasthe generalconceptof frame to deal with floating objects,though specific usesof
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| Tables | IATEX | FrameMaker
formatcatalogue no yes
multi-pagetables manualsplitting, or package | automatic
header/footer usercorventiononly built-in
tableto/from text no yes
columnwidth automatic/manual semi-automatic/manual
row height automatic automatic
straddling yes yes
table/cellborder yes yes
colour/shading no yes
captionlayout no yes

| Figures | IATEX | FrameMaker |
figureconstruct built-in simulatedby one-celltable
picturedraning limited, helpedby front-ends | straightforwardine art
clip-art ary externalPostScript suppliedandexternal

Table4. IATEX andFrameMakeFloatingObjects

framesneedto be defined.FrameMakeealsbetterwith tablesthanATEX in nearlyall
respectsexceptthatsemi-automatior manualcalculationof columnwidthsis necessary
Apartfrom the factthat FrameMaketacksa figure constructit is preferableto IATEX for
producingdiagrams.

5.1 Tables

IATEX hastheconcepbf tableasafloatingobjectthatcouldcontainalmostarything. How-
ever, by cornvention(andcaptioning)it is usedfor tabularinformation.Tableinformationis
oftendefinedusingthetabular environmentthatdefinesvhatwould ordinarily be calleda
table.IATEX supportfor tablesis veryflexible. Row andcolumnsizesaredeterminedauto-
matically, thoughfixed width columnsarealsopossible(but only left-justified). Columns
canbe left-justified, centredor right-justified. It is also possiblefor table cell contentsto
spansereral rows or columns.The so-called@-specifiercanbe usedto placefixed text
betweercolumns(e.g.aperiod thusachiering alignmenibndecimalpoints).Onceal ATEX
tablehhasbeentypesetit behaeslike a singlebox andso canbe processedn otherways
suchashorizontalcentering.However a box cannotbe split acrosspages so multi-page
tablesneeduserinterventionor thelongtablepackageby David Carlisle.
FrameMakethas essentiallythe samefacilities for formatting tables(except for the
IATEX @-specifier which correspondso an explicit columnof valuesin FrameMaker).
FrameMakeusesthetermstraddling for contentghatoccupymorethanonelogical cell.
As usual,FrameMakemllows the userto seehow tablelayoutis progressingA rangeof
optionsallows columngo beresizedfor exampleto afixedwidth or to thewidth of another
column.FrameMakeialsooffers morefreedomwhenit comesdefiningthe layout of the

1/6/199922:14PAGE PROOFSlatex-frame



14 K. J.Turner

whole tableor a singlecell. A table hasparameterslescribingits borders.Cell borders,
colourandshadingcanalsobe setasdifferencedrom the standardablesettingsmaking
it easyto highlight certaincells. Tablesmay have definedheaderandfooters,permitting
automaticmulti-pagetables.The biggestadwantageis that table formatsare storedin a
catalogudtypically derivedfrom atemplate) This ensuregonsisteng andsaveseffort for

adocumenthatusesmary tablesof the samebasicstructure(like this paper).Tablescan
becornvertedto text with separatorandviceversa.Thisis usefulwhenimportingdatafrom

a spreadshedbr example. The positionandlayout of a table captioncan be controlled
throughmenus.

5.2 Figures

Figuresin IATEX aremuchlike tables- floating objectswith a differentseriesof captions.
Figurescontaindiagramsonly by corvention.IATEX providesprimitive drawing facilities
for lines, arrowns, (rounded)rectanglescircles andtext. Thereare severe limitations on
these(e.g. the slopeof a line or the size of a circle). Nonethelessa very patientuser
canproduceacceptabldine art. A usefulfeatureis the ability to replicatea picture object
at a numberequally spacedpoints. Thereare higherlevel draving languagesand tools
that can generatd ATEX picture commandsmaking the processof producingdiagrams
lessfraught. An alternatve solutionis to useoneof the mary draving packageshatcan
producePostScriptlf IATEX is translatednto PostScripfor printing, suchfigurescanbe
included.This alsoallows IATEX to exploit separatelip-artlibraries.

FrameMakedoesnot have the structuralconceptof a figure. Insteada figure mustbe
simulatedas, say a one-celltable. (The table cataloguesimplifies this to someextent.)
FrameMakelhasa built-in draving packagdor straightforwardine art. One of the nicer
featuresis gravity wherebylines are attractedto nearbyobjects. This allows lines to
be neatly terminatedon object boundaries FrameMakeralso allows import of files in
PostScript,TIFF, etc. accordingto the platform on which it runs. This is commonlythe
preferrecapproacho diagramproductionin professionapublishing sinceit allowstheuse
of a dedicateddraving editor. FrameMakeicomeswith a small clip-art library produced
usingits own drawing package.

6 Supporting Facilities

The main differencesin supportingfacilities are summarisedn Table 5. Both IATEX
and FrameMakercan generatethe usualkinds of list automaticallyfrom a document.
Cross-referencings also possiblewith both. IATEX usesexternal utilities for citations
andindexing, while FrameMakeneedsanexternalutility for citationsonly. IATEX creates
indexesandsimilarlistsfrom embeddedommandshatcanmakethemaintext unreadable.
FrameMakeembedspecialmarkersthatdo not obscureghe maintext.

6.1 GeneratedLists

IATEX hasbuilt-in supportfor generatingists of contentsfiguresandtablesautomatically
Cross-reference® sectionsand pagesare also automatic IATEX itself offers only basic
supportfor citationsandindexes,but post-processings possiblewith BIBTEX for citations
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| GeneratedLists | IATEX | FrameMaker
content/figure/table | automatic automaticjnvokedby user
index embeddedommands embeddednarkers
makeindg utility automaticjnvokedby user
text canbecomeunreadable | text remainsreadable
citations embeddedommands embeddednarkers
BIBTEX utility bibframeor fbib utility
glossary embeddedommands specialmarkers
no known utility nodirectsupport
speciallists macroprogramming specialmarkers
| Slides | IATEX | FrameMaker
formatting slideclass no externalutility
slide stylesby author slidetemplateby author
colourslides colordvi or colourslidestyle | slidetemplateby author
overlays slideclass no
separations slideclass built-in genericfeature
| Dictionaries | IATEX | FrameMaker
spellingchecker externalutility built-in
errorchecking externalutility built-in

thesaurus externalutility built-in (someversions)

| Filters | IATEX | FrameMaker
corversion HTML, RTF, ... HTML, PDF, Word, ...
utilities mainly public domain mainly commercial

| Practicallssues | IATEX | FrameMaker
platforms mary notasmary asIATEX
pricing free,somecommercial commercialsomediscounts
userinterface embeddedextual commands | graphical menu-drizen

commanddo learn

100-650

60 menus/70&key shortcuts

processing concentrated;anbe high distributedduring editing

virtual memory moderate canbehigh

robustness high reasonabhhigh

recovery notreally required automatic

guidance public-domaintutorials tutorialswith manuals
limited onlinehelp onlinehelp
textbooksavailable textbooksavailable
errordiagnosisanbedifficult | errordiagnosiggenerallyeasy

archves CTAN sites FUN sites

newsgroup for TeX generally yes

Table5. IATEX andFrameMakeSupportingFacilities
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S #9 inde{#@{\ pund]\ #}}}\ indexz{#@{\ pund\ #}}| mnen{hasi}}

B % index{%@{\ punc{\ %%} }}\ indexz{%@{\ pund{\ %%}} mnen{percen}}
&3\ index{&@{\ pund{\ &}}}\ indexn{&@{\ string\ punc{\ &}}}{ampersan
$@9 inde{"@@{\ pund"@}}}\ indexn{"@@{\ stiing\ pund"@}}}H{at}

$/$\ index{/@{\ punc{/}}}\ indexn{/@{\ string\ punc{/}}}{slash,obliqe,dvision}
$\ backslash$index{\ @{\ pund$\ backslash$}}

\indexz{\ @{\ pund$\ backslash¥}|mner{backslash}

$<$\ index{<@{\ pund$<$}}}\ indexn{<@{\ string\ pund{$<$}}}{lessthah
$=>%\ index{=@{\ pund$=>$}}}\ indexn{=@{\ string\ pund{$=>$}}}{greaterthah
B\ {$\ index{"|@{\ punc{$\ Ibrace$P}}

\ indexn{"|@{\ string\ pund{$\ string\ Ibrace$}}}{openbacé

$\ 9\ index{ L@{\ punc{$\ rbrace$}}

\ indexz{ L@{\ pund[$\ rbrace$}}|mner{closebrack}

Figure 4. ExtremeExampleof IATEX Indexing

andmakeindg for indexes.AlthoughlATEX hasaglossarycommandtheredoesnotappear
to be a utility for organisingglossaries|f the standardists are not enough,TeX macros
canbewritten to generatetherkindsfrom commandembeddedhn thetext.

FrameMakerhas built-in supportfor generatindlists of contents figuresandtables
automatically;the userhasto explicitly call a commandto (re)generatesuchlists. The
lists require specialreferencepageswith slightly tricky characteristicsHowever, using
definitionsfrom an existing templateis straightforward Cross-reference® sectionsand
pagesrealsoautomaticagaintheuserhasto callacommando (re)generatthereferences.
Surprisingly FrameMakehasno standardsupportfor citations.Theauthordevelopedthe
fbib utility to allow FrameMaketo work with normalBIBTEX bibliographies(Thisextends
the earlier bibframeutility by Tommy Perssorin a more IATeX-like way,) FrameMaker
indexesaregeneratedrom speciaimarkersn thetext. Indexing alsorequiregratherspecial
referencgpagesThereis nodirectsupportfor glossarie®r otherkindsof list, but arbitrary
markerscanbe placedin thetext to generatehem.In factit is easyto producearbitrary
lists from selecteditems in a FrameMakerdocument(e.g. to check cross-references).
FrameMakecanalsogeneratdypertet links, whichaddsvalueto taskslike producingan
index.

Since IATEX usesembeddeccommandsfor indexes and the like, it canbe hardto
seethe main text separatelyfrom the embeddedtommandsThe FrameMakeiembedded
information is normally hiddenfrom the userunlessa specialmarkeris selected.This
makesreadingvery mucheasier An extremeexampleof how unreadabléndexed IATEX
canbeis shavnin Figure4. Thisis takenliterally from agenuinedocumenby theauthor
andmerelylists the punctuatiormarks#%&@/N\<>{} usingsomeauthordefinedmacros
for indexing.
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6.2 Slides

IATEX originally usedanauxiliary programSLITEX for formattingslides,but this hasnow
beersupersedeby theslideclass Althoughthishassomeadwancedeaturesuchasuseof
overlaysandsupportof coloursthroughseparationsthe authorfindsit not soconvenient.
The authorhasthereforedevelopedhis own supportfor coloursin IATEX (an alternatve
approachto colordvi by Jim Hafner).This is integratedwith a readily usablestylefile for
producingcolouredslidesusingpredefinecdtolour schemesThe authorhasalsowritten a
corverterthatturnssuchslide presentationsito PaverPoint M. FrameMakecomeswith
somebasicslide templatesput the authorhasimplementedemplatessimilar to thosehe
developedfor IATEX.

6.3 Dictionaries

IATEX doesnothaveits ownspellingcheckerButwith autility to strip outlATX commands,
it is possibleto usea standardspelling checker IATEX commandscan be removed with
detex by Daniel Trinkle (or thesimilar untex by theauthor).FrameMakehasits own built-
in spellingcheckerHowever, this is mostusefulon platformswhereFrameMakeshares
its dictionary with othersystemutilities. In fact the FrameMakeispelling checkerdeals
with severalrelatedissuessuchasincorrecthyphenationrepeatedvordsandextra white
spaceFrameMakecanalsospellchecksererallanguagesvithin adocumentIATEX does
not have a dedicatedthesaurugool, but ary available one canbe usedseparatelySome
versionsof FrameMakehave thesaurusupport.

6.4 Filters

Therearea numberof public domainutilities for filtering IATEX. Mary of thesecorvert
IATEX into otherformssuchasHTML (HyperText Markup LanguagepndRTF (Rich Text
Format).Therearepublic domainutilities for FrameMakerbut alsoa numberof commer
cial offerings.In themainthesearetranslatordetweerFrameMakerandotherpublishing
formatssuchasHTML, InterLeaf M, Microsoft Word™™, PDF (PortableDocumentFor-
mat) and WordPerfectM. Someversionsof FrameMakerare suppliedwith fmbatd for
batch-processingf documentsThe public domainutilities MIFMucker by KenHarward
and MIFFed by David Cortesisupportsystematicmanipulationsof FrameMakeffiles in
MIF form.

IATEX itself doesnotsupportypertext, butlatex2htmlby NikosDrakosallowshypertext
links to be embeddedn the translation.FrameMakerhas direct supportfor hypertet:
embeddedraphicsandsoundsJinks within or betweerfiles, graphicbuttonsandpop-up
menus.

6.5 Practical Issues

IATEX is widely availablefreeof chage. IATEX alsorunsonmary platforms,in somecases
asacommerciapackageln theauthorsexperience|ATeX andits supportingTeX arevery
robust. Abouttheworstthatcangowrongis alATEX inputerrorcausingthe contentsof an
auxiliary file (.aux) to be lost. Fortunately recavery from this just requiresrunninglATEX
again.
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Large IATEX documentanbe time-consumingo processandit is often necessary
to run IATEX severaltimesto getthingssuchasfigure placementorrect.IATEX plus TeX
makesfor a large languagethereare perhap$50 commandsthoughnovicesmight use
only 1000r soof these Becausef its compleity, thelearningcurve for IATEX is relatively
steepfor beginners.However, an experiencedusercanbe very productive throughusing
standardATEX or modifyingiit. IATEX errormessagesanbevery obscurelargely because
they reflectwhat is happeningin the underlying TeX. Thereis a large group of IATEX
usersto askfor help, anda nevsgroupcomp.tat.tex for TEX andits derivatives. CTAN
(the Comprehensie TeX Archive Network) containsmary public domainstyle files and
utilities. Thereareseveraltutorialsandtextbooks(e.g.[1,2]) for IATEX.

FrameMakeiis sold commercially bringing the benefitsof professionalsupport.in
the author’s experience FrameMakeis not asrobustasIATEX. But evenif FrameMaker
crashedt savesarecovery file thatminimisesloss.FrameMakecanalsomakebackugfiles
automaticallyfrom time to time during editing.

Becausehangeso a FrameMakedocumentareprocessetbn thefly’, thereis noreal
delayin seeingheresults.Of coursethisjust meanghatthe processingimeis distributed
over a longer period. Generatedists may have to be re-createdseveral times. In factthe
concentrategrocessingneededfor a IATEX documentcould well be lessthan that for
FrameMakepveranextendedperiod.FrameMakecanalsoplacehighdemandsn virtual
memory FrameMakeis generallyeasyto usebecausef its graphicalinterface soinitial
learningis rapid. Although a typical FrameMakeimplementatiormight have around60
menupanelsjearningthebasicss straightforwardTherearekeyboardshortcutsor mary
options,but sincethereareabout700 shortcutghe averageusermay employonly asmall
number Thereis a large group of FrameMakermsersto askfor help, anda nevsgroup
comp.tet.frame Thereareproductmanualdor FrameMakerseveral textbooks(e.g.[3]),
FUN (the FrameUsers'Network)andonline helpwith the packagetself.

7 |ATX and FrameMaker Utilities

The goal of the structuralcomparisongivenin the precedingsectionswasto establisha
systematidbasisfor translatingbetweenIATEX and FrameMakerThe author like mary
otherslivesin amixedIATEX andFrameMakeervironment.lt is thereforehighly desirable
to beableto usebothmarkuplanguaged-or exchangeof documentsvith otherinstitutions
(including publishers) the possibility of corversionbetweenlATEX and FrameMakeris
attractive. The authorhasthereforedevelopeda numberof utilities that supportboth text
formattersjncludingtranslationbetweerthem.In a few caseghe authorhasextendedan
existing public domainsolution. The utilities wereimplementedn a Unix ervironment
with differentlanguagesccordingto the problembeingsolved: C, perl, lex, yaccandsh
scripts.

VariousIATEX and FrameMaketutilities written by the authorhave beenmentioned
during the paper The URL http://wwwcs.stirac.uk/[Kkjilsoftware/ gives public accesgo
thefollowing andothers:

chedtex: checkof balancedpairswithin a IATEX file; this includeschecksfor brackets,
bracesparentheseandmatching\ begin..\ end ervironments
colours.sty: supportof colouredtext for IATEX
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colourslidesty: supportof colouredslidesfor IATEX

fbib: allowsuseof BIBTEX bibliographieswith FrameMaker

fgrind: supportdormattingof ‘program’ listingsfor FrameMakerthis is an adaptatiorof
thelgrind (IATEX) andvgrind (troff) family of translators

la_mml: corvertsIATEX to MML formatthatcanbereadinto FrameMaker

la_ppt: convertslATEX usingslidestyor colourslidestyto anoutlinefile thatcanberead
into PowverPoint

la_temp: IATEX-like templateor FrameMaker

mif_la: convertsFrameMakeMIF outputto IATEX

mktex: partially automatesheinclusionof files in a multi-file IATEX document

slidesty: supportof monochromeslidesfor IATEX

untex: stripsIATEX commandso leave basictext

8 Conclusion

Both IATEX and FrameMakehave large usercommunities andneitheris superiorin ary
absolutesenseEachhasstrengthsaandweaknessesndeachwill appealo differentusers
or for differentpurposesilt is perhapssurprisingthattwo approachesf the samegeneral
type (markup)shoulddiffer so much, thoughthis mainly reflectstheir respectie batch-
orientedandinteractive naturesAlthoughIATEX andFrameMakearein competitionwith
eachotherandwith a numberof othercommercialtext formattersit is clearthateachhas
its own particularcontributionto make.

Acknowledgements

The authoris very gratefulto the following for carefully reviewing a draft of the paper:
David Cortesi(SiliconGraphicdnc.), LaurentDami (CentreUniversitaired’Informatique,
Genea), ChristophEyrich (Freie Universifat, Berlin), Rick Schumger (University of
Delavare), JosephSlater (Wright State University, Dayton). Technical supportstaf of
FrameTechnologyCorp.(now partof Adobelnc.) kindly suppliedtheauthorwith specifi-
cationsof theMIF andMML formats.

REFERENCES

1. Leslie Lamport, IATEX: A DocumentPrepantion System Addison-Weslegy, Reading,Mas-
sachusettd)SA, 1994. seconcedition.

2. Michel Goossensl,:rankMitterach,andAIexanderSamarin,TheIATEX CompanionAddison-
Wesley, ReadingMassachustgs, USA, 1994.

3. Linda BranagarandMicheal Sierra, The FrameHandbook:Building FrameMakemDocuments
thatWork, O'Reilly andAssociatesUSA, 1994.

4. World-Wide Web Consortium Hypertext Markup Language3.2 RefeenceSpecificationREC-
html-32, World-Wide Web Consortium USA, Januaryl997.

5. ISO/IEC,SGML- Standad GeneglizedMarkup LanguagelSO/IEC 8879, InternationalOrga-
nizationfor StandardizationGeneva, Switzerland,1992.

6. DonaldE. Knuth, TheTeX Book Addison-Wesley, ReadingMassachusett$)SA, 1986.

1/6/199922:14PAGE PROOFSlatex-frame



