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SUMMARY
The generalcharacteristicsof LATEX and FrameMaker as text markup languagesare pre-

sented.This is followed by a structural comparison that looks at progressivelyfiner features:
documents,pages,text andfloating objects.Supporting facilities andutilities arethendiscussed,
including work by the author to support mixed LATEX and FrameMaker envir onments.

1 Intr oduction

LATEX [1,2] andFrameMakerTM (e.g.[3]) bothemploytext markup,i.e. they useannota-
tionsratherthanactualformatto indicatethelayoutof text. Markuplanguagesbelongto a
family thatincludesHTML (HyperText MarkupLanguage[4]), derivativesof roff (Run-Off
Language)andSGML (StandardGeneralizedMarkupLanguage[5]). AlthoughLATEX and
FrameMakersuperficiallysharethesameapproach,theirphilosophiesanddetailsarevery
different.Theaim of this paperis to examinethetwo from a structuralpoint of view. The
goalwasessentiallypractical,namelyto derive techniquesandtools for supportingboth
LATEX andFrameMakerin a mixedenvironment.

LATEX is to someextentorientedtowardsthesciences,althoughit is a general-purpose
language.LATEX is widely usedfor scientific articles,papers,booksand theses.LATEX
derivesmany of its benefitsfrom theunderlyingTEX system[6], for exampleits excellence
in typesettingmathematics.Since LATEX is ‘merely’ a macropackagewritten in TEX
andsinceTEX is effectively a programminglanguage,it is possibleto extendLATEX for
almostany typesettingtask.For this reason,it is difficult to definetheexactcapabilitiesof
LATEX. ThisarticleconcentratesonLATEX asit mightbeobtainedin astandarddistribution.
ProgrammabilitymakesLATEX veryflexible,butunfortunatelyit canbetricky toenhanceor
modify existing LATEX behaviour. Somestylistic changesareeasy(e.g.alphabeticsection
identification),othersrequirea detailedknowledgeof how LATEX is implemented(e.g.
alteringthe layoutof a sectionheading).ChangingLATEX is probablybeyond theinterest
of ordinaryusers,who canrely on stylesdefinedby others.

The original LATEX wasdevelopedlargely by Leslie Lamport.SubsequentlyMichel
Goossens,FrankMittelbach,AlexanderSamarin,RainerScḧopf andotherscooperatedon
its refinement.The currentversionis LATEX2ε, on its way to becomingLATEX3. Major
reasonsfor thepopularityof LATEX includeits widespreaddistribution, its portability and
thefact thatit is free.

FrameMakerhasbeenslantedmoretowardscommercialpublishing.It is entirelyvisual
with WYSIWYG support,whichmakesit moreapproachablefor thosewhoareuninterested
in program-likemarkup.Despitethis, FrameMakeris surprisinglyflexible. Attributesare
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2 K. J.Turner

setthroughgraphicalselectionin a varietyof menupanels,soevennon-programmerscan
achievesophisticatedresults.Comparedto LATEX, FrameMakeris somewhatclosedthough
thereareutilities to manipulateFrameMakerfiles for programmableeffects.FrameMaker
shows its commercialorigins in featuressuchasthe integrateddrawing package,control
of text-flows, colour separations,crop marksandchangebars.However, it also includes
supportfor typesettingmathematics– includingthedelightfulability to evaluateformulae.
FrameMakerwasoriginally developedby FrameTechnologyCorp. (now absorbedinto
AdobeInc.). FrameMakeris soldcommerciallyat a price that reflectsits expectedusage.
Thelatestversionis FrameMaker5.

The most fundamentaldifferencebetweenLATEX and FrameMakeris that LATEX is
batch-orientedbut FrameMakeris interactive.It wouldhave beenpossiblefor LATEX to be
interactive or FrameMakerto be batch-oriented.This differencepermeatesthe designof
bothtext-formatters.LATEX is in a senseconstructive,in thatit is built from a hierarchyof
facilities for typesettingwith TEX. FrameMakeris essentiallyflat, consistingof a flat set
of functionsfor settingtext. Froma programmingstandpoint,LATEX might beregardedas
proceduralwhile FrameMakeris declarative.

Thecomparisonof LATEX andFrameMakerin thefollowing sectionstakesastructural
approach.For thosewho have not seenLATEX before,Figure1 shows what a usermight
write. Figure2 is actuallyliteral FrameMakeroutput,but servestwo purposes.Thefigure
canberegardedastheresultof processingtheLATEX in Figure1. Figure2 alsoshowshow
text attributesaremarkedup ‘invisibly’ in FrameMaker.

Therestof thepaperis organisedasfollows.In generalthesupportof sometypesetting
aspectis presentedfirst for LATEX andthenfor FrameMaker. In anumberof cases,opinions
areexpressedbasedontheauthor’sexperience.1 Thesearenecessarilygeneralisationsand
maynot apply to particularclassesof documents.Sections2 to 5 dealwith progressively
finer structureswithin LATEX andFrameMaker:wholedocuments,pages,text andfloating
objects.Section6 looksat supportingfacilities providedby tools.Section7 explainshow
theforegoinganalysisled to toolsdevelopedmainly by theauthorfor supportinga mixed
LATEX andFrameMakerenvironment.

2 Documents

The main differencesin documenthandlingare summarisedin Table1. LATEX files are
moreconvenientbecausethey are textual, so editing andfile inclusion for exampleare
easy. However, FrameMakeralsopermitsinclusionof graphicsandsound.LATEX stylesare
generallymorestandardandreadilyusablefor scientificpublication.However, writing class
andstylefilesfor LATEX needsnotonly knowledgeof TEX but alsoadetailedunderstanding
of how LATEX hasbeenimplemented.CreatingFrameMakertemplatesis much easier,
thoughby no meanstrivial. Becauseall stylistic aspectsaremenu-drivenin FrameMaker,
no programmingis needed.

1 The ‘author’ meansthe writer of this paper;the term ‘user’ is appliedto the personwho writes a LATEX or
FrameMakerdocument.
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A StructuralComparisonof LATEX 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}{| l | c | r |} \ hline
Feature & Property & Support \\ \ hline \ hline
Cell & Alignment & Yes \\ \ cline{2-3}

& Width & If ‘Left’ \\ \ hline
\ multicolumn{2}{| l |}{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} \ ]

Figure1. SampleLATEX Markup

2.1 File Facilities

LATEX files containonly printablecharacters.This meansthat standardfacilities canbe
usedfor editing, transmissionby electronicmail, processingby scripts,etc. LATEX files
areusuallyquitecompact– kbytesfor a few pages.Subsidiaryfiles canbeimportedusing
input(usuallysmallportionsof LATEX) orusinginclude(usuallylargepieceslike chapters).
A book might be built from a setof chaptersasseparatefiles. The authorhaswritten a
utility to automatetheprocessof includingfilesin a largerdocument.StandardLATEX style
files like epsfor thegraphicspackageallow EPS(EncapsulatedPostScript)graphicsto be
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1

1 Text Mark-Up

1.1Tables

Tables  have the following features:

• not more than one page

• labelled with captions

where Width may be given in a number of units.

1.2 Mathematics

The electromagnetic field strength  in scalar and
vector potential fields  and A is:

Feature  Proper ty  Suppor t
Cell  Alignment  Yes

 Width  If ‘Left’
Border  Yes

Table 1  Sample T able

φ

∇ φ− 1
c

A∂
t∂−=

Character Format

Table
Heading

Bod y

Caption

Character Format

Equation

Strad dle

Paragraph

Paragraph

Paragraph

Figure2. SampleFrameMakerMarkup

included– at leastif PostScriptis beingproducedfrom theLATEX.
A LATEX file hasto beprocessedbeforetheresultingoutputcanbeseen.The latex tool

invokesTEX with the LATEX macropackage(thoughthis may be preloaded).The output
is a DVI (Device Independent)file of typesettingcommands.Screenpreviewersexist for
DVI files. To print the documentit is normalto convert the DVI file into anotherformat
like PostScript,anda varietyof suchtranslatorsexist. ConvertingLATEX input to printed
outputthusrequiresseveralsteps.A fair amountof processortime maybeneeded(some
minutesfor alargeor complex documentlike athesis).If errorsarefoundin theformatting,
the wholeedit-process-view cycle mustbe repeated.Sometypesettingissues(e.g.figure
placement)arehardto getright andcanrequiremany iterations.

FrameMakerfiles arebinaryandsocannotbe editedor processedsoreadilyby stan-
dardtools.Of course,FrameMakeris aneditorandpreviewer for its own files. However,
FrameMakerfiles canbeturnedinto alternative formsthatarepurelytextual.MIF (Maker
InterchangeFormat)conveysexactly thesameinformationasaFrameMakerfile, but textu-
ally. MML (MakerMarkupLanguage)is asimplifiedtextualmarkup,soit doesnotsupport
the full rangeof FrameMakerfacilities. Beingtext, bothMIF andMML areamenableto
usewith standardtools.
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A StructuralComparisonof LATEX andFrameMaker 5

File Facilities LATEX FrameMaker

text formatting oneor moreprocessingsteps immediatelyvisible to user
whendocumentis processed asdocumentis entered
moreundertool control moreunderusercontrol

file contents printabletext binary(native)
printabletext (MIF, MML)

file inclusion by input or include by pastefrom otherdocument
include(MML)

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

multi-file books by file inclusion specialbookfile
graphicsimport PostScript,usingstylefile PostScript,TIFF, ...
soundimport no localplatformformats

DocumentStyles LATEX FrameMaker

standardstyles yes ratherlimited
styleusage whendocumentprocessed whendocumentcreated
styledefinition relatively hard relatively easy

by programming by attributeselection

Table1. LATEX andFrameMakerDocuments

BecauseFrameMakeris WYSIWYG the usercanimmediatelyseethe effect of any
stylesetting.Thisis particularlybeneficialfor layoutthattheuserwishestocontroldirectly,
suchasplacementof figures.However, thereis abalanceto bestruckbetweenallowing the
tool or theuserto takecontrol.BothLATEX andFrameMakerareintendedfor markup– the
usershouldindicatelogical formattingandleave it up to thetool to implementthemarkup
effectively. LATEX tendsto takethereins,andcanbequitewilful abouthow it wishesto lay
out a document.Attemptsby theuserto interferecanbecounterproductive.FrameMaker
tries to give theusermorecontrol.But thepenaltyis that fewer thingsaredoneinvisibly
(thoughordinarytaskssuchasline-breakingareautomatic).

FrameMakerfilesareoftenratherlarge,mainlybecausethey includefull templateinfor-
mation.Evenaone-linedocumentin FrameMakermightoccupyseveralkbytes.Of course
this overheadbecomeslesssignificantasthe text contentsgrow, but it is a disadvantage
if FrameMakeris usedfor many small files (like memosor letters).MIF files arerather
verboseandcanoccupyfour or five timesthespaceof a normalFrameMakerfile. MML
filesaregenerallycompactbecausethey containlimited markupin additionto thetext.

To achieve the effect of including a file in FrameMakerit is necessaryto copy the
contentof anotherfile and pastethis in. However, MML supportsan include facility.
FrameMakerhasa specialformat to handlemulti-file books:a masterbook file contains
informationonthesubsidiarychapters.FrameMakercanimportnotonly graphicsbut also
otherinformationsuchasformattedtext andsounds.Thereis alsothe freedomto import
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6 K. J.Turner

theentirecontentsof a file or to maintainonly a link to theoriginal.For certainkindsof
documents,links canbe a major space-saver andcanautomaticallytrack changesto the
sourcefiles.

2.2 DocumentStyles

LATEX documentstylesare just macropackagesthat add to or modify the basicLATEX
macros.Oneof the major improvementsin LATEX2ε is that it is mucheasierto develop
packages.A distinction is madebetweenthe root classof a document,an option within
sucha class,andadditionalstylistic features.LATEX is supportedby a widely usedsetof
standarddocumentclassesfor articles,books,letters,etc.Classessuchasarticle andreport
areimmediatelysuitablefor scientificpublication,andarewidely usedasperusalof any
journalor proceedingswill show.

Thereare also many style files that can be easily obtained.LATEX thushasa set of
effectively standardstyles.WhenaLATEX documentis processedtheclass,optionandstyle
filesit needsarereadin (usuallyfrom alibrary).Thismakesit easyto maintainconsistency
amongLATEX documentsof aparticulartype.It alsoallowsadocumentwritten in onestyle
(say, anin-housereport)to bequickly re-castin anotherstyle(say, for a journal).

The equivalent in FrameMakeris the template.This is like an emptydocumentthat
containsdefinedstylesfor characters,paragraphs,tables,etc. A FrameMakerdocument
is createdasan instanceof a template(usuallyheld in a library). If a templatecontains
many styledefinitions,everyFrameMakerdocumentderivedfrom it carriestheseasalarge
overhead.Also if thetemplateis changedafterthedocumenthasbeencreated,thereis no
wayto updatethedocumentautomatically. InsteadFrameMakerrequirestheformatsof an
updatedtemplateto beappliedmanuallyto thedocument.

AlthoughFrameMakeris distributedwith sampletemplatesto getusersstarted,there
doesnot appearto be thesamedegreeof standardiseduseaswith LATEX. Interchangeof
documentsbetweensitesthereforerequireseachdocumentto carryits own styleinforma-
tion.ThesampleFrameMakerstylesarealsonotsoreadilyusablefor scientificpublication.
To solve this problemandto givea greaterdegreeof compatibilitywith LATEX, theauthor
hasdevelopedasetof LATEX-like templatesfor usewith FrameMaker. This is notastrivial
asit soundsbecauseit isnecessarytorecreatemany featuresof LATEX suchastheformatting
of a title page,contentslist or index.

3 Pages

Themaindifferencesin pagehandlingaresummarisedin Table2. LATEX pagelayoutcan
bemoreawkwardto control,andlackstheconvenienceofferedby FrameMaker. In general
LATEX offersgreatercontrolover formattingtext.

3.1 PageLayout

LATEX pagelayout is controlledby abouttenparameters,someof which interact.Certain
aspects,suchassettingup footers,arenot partof theLATEX facilities andrequiredelving
into theimplementation.Layingouta pageis thereforenot verydirect.Advancedfeatures
suchas rotating a table or a pageneedadditional style files that typically dependon
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A StructuralComparisonof LATEX andFrameMaker 7

PageLayout LATEX FrameMaker

userpagelayout canbeintricate easyandflexible
by parameter/macro by drawing on masterpage

cropmarks with stylefile yes
text-flows just one asmany asrequired
figure/tableplacing automatic,with userhints automatic,with userhints

needsprocessingto see seenimmediately
text/figurerotation stylefile usingPostScript built-in
text/figurescaling stylefile usingPostScript built-in

Frames LATEX FrameMaker

text area box frame
text mode left-to-right,maths,paragraph text column,text line
text length calculationspossible notvisible to user

rubberlengthsfor gaps needsmanualintervention
frameperparagraph no from referencepage

Table2. LATEX andFrameMakerPages

PostScript.Although hints aboutfigure or tableplacementcan be given to LATEX, their
actualpositioningis up to the tool. For certainkinds of documentit canbe frustratingly
difficult to put figuresor tableswheretheuserwishes.NonethelesstheLATEX philosophy
is thattheusershouldnot beconcernedaboutphysicallayout.

By way of contrast,FrameMakerpagelayout is underdirect visual control.Headers,
columnsandfootersaredrawn on a masterpageandusedto formatthebodypagesauto-
matically. Documentsmayevenhaveseveralmasterpages(e.g.coversheet,left page,right
page)thatcanbeappliedto selectedbodypages.FrameMakeroffersslightly moreflexible
placementoptionsthanLATEX for positioningfiguresandtables.The main advantageis
thattheusercanview atoncetheeffectof placementinstructions.For example,positioning
a figure immediatelyaftera paragraphmight be seento causea gapat thebottomof the
pagebecausethefigurewill not fit. But if a documentchangessignificantlyaftermanual
positioningof figures,theplacementmaybecomeunsatisfactory.

FrameMakeroffersadditionalfeaturesthatarenot availablewith LATEX. Wholepages
canberotated.As with PostScriptfiguresfor LATEX, figurescanbescaled.However, the
effect of scalingis immediateandotherformsof imagesuchasTIFF canbehandled.The
majorfeatureof FrameMakernotsupportedby LATEX is theability to definetext flows. In a
simpledocumentthereis just oneflow of text from beginningto end.FrameMakerallows
severalflowsof text, muchasin anewspaperwhereastorymaybegin onthefirst pageand
finishon a laterone.

3.2 Frames

LATEX collectstext in boxesthat areprocessedin oneof threemodes:left-to-right, maths
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8 K. J.Turner

or paragraphmode.Boxescanberaisedor lowered,andcanbe saved for laterre-use(to
avoid repeatedtypesetting).Calculationsof width andheightarecarriedout usingspecial
lengthvariables.Rubberlengthsareaninterestingconcept,allowing stretchablespacesfor
equalisationof horizontalor verticalgaps.

FrameMakercollectstext into frames. In fact asthe nameFrameMakersuggests,the
frameis fundamentalto theway thatpagesareconstructed.Thereareflexible optionsfor
positioningframes.Most text is collectedinto text columns, but text lines are usedfor
annotationsin figures.Anchoredframesarefixedrelativeto thetext, andareconvenientfor
floatingobjectslike figuresandtables.Unanchoredframesarefixedin positiononthepage,
andsoareoftenusedfor backgroundgraphics.FrameMakersupportsa third classof page
calleda referencepage. This containsspecialframesthat canbe insertedautomatically
whena particulartypeof paragraphis written.

Thecalculationof lengthsin FrameMakeris not visible to theuser. Theequivalentof
rubberlengthsis missing,so thereis no way to achieve equalhorizontalor verticalgaps
withoutmanualintervention.

4 Text

The main differencesin text handlingaresummarisedin Table3. In principleLATEX
allowsgreaterflexibility with sectioningprovidedtheuseris willing to write TEX macros.
In practice,paragraphattributesin FrameMakerallow nearlyevery desirableeffect. The
analogueof thebuilt-in LATEX commandsfor sectionsandlistsis theFrameMakerparagraph
catalogue.Defining paragraphformats is rather detailedand is perhapsbest left to a
specialistin templatedesign.For fixedlayouts,FrameMakergenerallyoffersawiderrange
of featuresthanLATEX. However, somelimitationsin LATEX tabbinglayoutsareovercome
in LATEX tables.LATEX line andpagebreakscanbeharderto control thanin FrameMaker.
Whenit comesto specialcharacters,LATEX wins on the rangeof offered– especiallyfor
typesettingmathematics.

4.1 Text Units

LATEX is providedwith arich setof commandsfor sectioningdocuments(chapter, section,
subsection, ...) andfor differentkinds of lists (bulleted,enumerated,definitions,...). The
built-in commandsare sufficient for most documents,but it is possibleto define new
ones(e.g. for a specialkind of list). Changingthe standardway of producingsections
or lists requiresTEX programmingand patient investigationof the existing definitions.
Therearenon-Englishlanguageversionsof LATEX that respectnationalconventionssuch
ashyphenation.Thebabelpackagegivessomesupportfor a largenumberof languages.

FrameMakerparagraphsare definedin a parameterisedway, and are easyto alter
throughmenupanels.DespitethefactthatFrameMakeris notprogrammable,its paragraph
attributescoveralmosteverythingthatwould berequired(e.g.positioning,indentation,font,
alignment,tabsandrelationshipbetweenparagraphs).A usefulfeatureis directcontrolof
widowsandorphans,whicharehandledmoreatarmslengthbyLATEX. Perhapsthetrickiest
FrameMakerparagraphattributeconcernsautomatic‘numbering’ (which includestheuse
of specialcharacterssuchasbullets).

Therearenon-Englishversionsof FrameMaker. A neatfeatureof FrameMakeris the
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A StructuralComparisonof LATEX andFrameMaker 9

Text Units LATEX FrameMaker

sectioning built-in command paragraphcatalogue
changesneedprogramming changesusemenus

non-Englishuse with babelpackage yes
languageperparagraph languageperparagraph

conditionalsection with ifthenstyle by conditiontag
changebars semi-automatic,with stylefile automatic
rule built-in line from drawing tool
strut built-in by settingline height
widow/orphan hint of givenstrength automatic/manual

FixedLayouts LATEX FrameMaker

varbtimlayout built-in environment fixed-widthfont
justification left/centre/right left/centre/right
layoutwith tabs automatic/manualtabsetting manualtabsetting

left/right left/right/centre/decimal
no filler filler betweenfields

Mathematics LATEX FrameMaker

formula box,automaticsize frame,sizesetby user
formulaentry algebraic graphical
symbolset very rich missingspecialisedsymbols
equationnumbers automatic,manual paragraphformat
equationarray array environment table
extensible yes no

Breaks LATEX FrameMaker

pagebreaks hintsof variousstrength manualcontrol
line breaks hintsof variousstrength manualcontrol
non-breakingspace yes yes
hyphenation automatic/manual automatic/manual

for paragraphlanguage for paragraphlanguage
kerning automatic automatic,parameterised

CharacterStyles LATEX FrameMaker

native font ComputerModern accordingto platform
PostScriptfonts throughvirtual font set-up throughconfigurationfile
standardstyles yes ratherlimited
non-English extensive list limited in mostfonts

accentcommandsconsistent commandsperplatform
mathssymbols extensive list morelimited

Table3. LATEX andFrameMakerText
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10 K. J.Turner

ability to statethelanguageof aparagraph.For computerscientists,this featureis idealfor
suppressingspellingcheckson paragraphscontainingprogramcode.

Although FrameMakerallows for several numberingseries,certaineffects (suchas
numberingfiguresandtablesseparatelywithin chapters)requireingenuity. By defaulta
new paragraphis given the sameformat as the previous one.However, paragraphstyles
canbestoredin a cataloguefor quick selectionby theuser. Typically, paragraphstylesare
definedby a templatedesignerandneednot besetup by theuser. BecauseFrameMaker
lacksthe equivalentof an environmentin LATEX, handlingthe startandfinish of lists is
clumsy. It is a nuisancethat a paragraphnumbercannotbe set in FrameMakerwithout
printing it (thoughthereis a work-around).Surprisingly, FrameMakerdoesnot recognise
appendixesspecially. Thismeansthatappendixeshave to becreatedasdifferentparagraph
types,makingit hardertomovesectionsbetweenthebodyof adocumentanditsappendixes.
Footnotesarenot numberedperchapterunlesseachchapteris put in a separatebookfile.

For thescientificuseratleast,LATEX offersarangeof standardsectionandlist stylesthat
areunlikely to needmuchextension.This facilitatesexchangeof documentsbetweenco-
authors.FrameMaker, however, comeswith a fairly limited rangeof documentstyles.The
authorhasthereforedevelopedasetof FrameMakertemplatesthatemulatetheappearance
of LATEX documents.

LATEX rulesareeffectively filled boxesusedfor drawing horizontal(or vertical) lines.
Zero-widthboxescalledstrutsensurethat a certainamountof vertical spaceis takenin
a line. In FrameMaker, theequivalentof a rule is a line producedwith thedrawing tools.
Theeffect of a strut in FrameMakercanbe achieved by manuallysettingthe heightof a
paragraphline.

FrameMakersupportssomeconvenient featuresthat are not so directly available in
LATEX. Text anddiagramscanbegovernedby conditiontags,allowing selective inclusion
in a document;the LATEX equivalent is the ifthen style. Conditionsareusefulwherethe
samebasic documenthas to be subsetin different ways for different readers(e.g. to
remove technicalmaterialfor a managementoverview). FrameMakercanalsobesetup to
insertchangebarsin the margin automaticallywherea documentis altered.(TheLATEX
equivalentis a shell script thatcomparestwo files andgeneratesinput for the changebar
styleby JohannesBraams.)If necessary, pagenumberingcanbefrozenwhennew text is
to beentered.

4.2 Fixed Layouts

TheLATEX verbatimenvironmentrespectsthe formatof theoriginal text, exceptthat tabs
(asusual)areignored.Normalparagraphsmaybeleft-justified,centredor right-justified.
LATEX alsooffers a tabbingenvironmentfor typesettingwith fixed tab positions.This is
mademoresophisticatedthroughsettingtabpositionsfrom a sampletext line. To handle
indentation,the initial tab stop can be incrementedor decremented.Another variation
allows text to bepositionedhardright againsta tabstop.More sophisticatedtabs(e.g.for
alignmentonadecimalpoint)canbesimulatedusingthetabular environment.It is irritating
thatsomeof theLATEX accentcommandsareredefinedinsidethetabbingenvironment.

Verbatim layout in FrameMakerrequiresa fixed-width font. Tabs can be set in a
paragraphfor somethingsimilarto tabbing.FrameMakerallowstabsstopsthatalignonthe
centreof text or on decimalpoints.Gapsbetweentabfieldscanalsobefilled, for example
with full stops.
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Figure3. Comparisonof LATEX andFrameMakerMathematicsTypesetting

4.3 Mathematics

LATEX setsformulaein boxeswhosesizeis calculatedautomatically. Thanksto TEX, LATEX
hasa rich setof mathematicalsymbolsanddelimitersof varying sizes(e.g.braces,ma-
trixes and integrals). LATEX also supportsstandardmathematicalrequirementssuch as
sub/superscriptsandunder/overlining. Equationscanbe automaticallyor manuallynum-
bered,andcanbe groupedin arrays.Typesettingmathematicsin LATEX canbe intricate,
althoughthecommonerfeaturesarequickly learned.TEX embodiesconsiderableexpertise
in how to setmathematicseffectively.

FrameMakerhasanintegratedfeaturecalledFrameMaththatsetsformulaein frames.
Navigating partsof a formulausinggraphicalediting requiressomegettingusedto. It is
oftennecessaryto ‘shrinkwrap’ aframeaftersettingaformula,andthentoexpandit during
laterediting.FrameMakerlacksa numberof thespecialmathematicalsymbolsin LATEX,
largelybecauseit is usedwith standardfontslike Symbol. Nonetheless,FrameMakercomes
with thekind of built-in delimitersthatLATEX does.

It is rathersubjective whetherLATEX or FrameMakerhandlesmathematics‘better’;
thereis often little to differentiatethe results.Theprogrammabilityof LATEX meansthat
new notationslike operatorsandformatscanbeintroduced,whereasFrameMakeris limited
to its built-in capabilities.As an exampleof formattingmathematics,comparetheLATEX
typesettingin theupperhalfof Figure3tothatof FrameMakerin thelowerhalf.Remarkably,
FrameMakercancarryout symbolicandnumericevaluationof expressions.For example
theformulashown in Figure3 canbeevaluatedin aboutfour (manual)steps.To helpwith
difficult integrals,FrameMakeris providedwith on-linetablesthatcontainstandardrewrite
rules.

4.4 Breaks

Controlof line breaksandpagebreaksin LATEX is essentiallyadvisory. Theuserprovides
hintsof variousstrengthtoLATEX (actuallyTEX), andthebreaksmayor notbeimplemented
asdesired.Again this is a casewhereLATEX takestheview thatit andnot theusershould
be in control of physicallayout. LATEX supportsa non-breakingspacebetweenadjacent
words,andanexplicit pagebreakcommandcanbeusedwhererequired.

Sincewhat FrameMakerdoesto breaklines andpagesis seendirectly, it is usually
easierto obtain the requiredresult.A soft return canbe usedto prematurelyenda line
within a paragraph,while a hard spacecanbeusedto ensurethatadjacentwordsarenot
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12 K. J.Turner

split. Curiously, FrameMakerdoesnothave a pagebreakcommand;insteadtheparagraph
thatshouldstarton a new pagehasa topof pageattributeset.

AlthoughTEX is generallygoodat hyphenationandit is possibleto give adviceabout
this, it is sometimesnecessaryto use an empirical approach.Perhapsthe commonest
complaintfrom LATEX is an under/overfull horizontalor vertical box. TEX is extremely
fussyaboutsuchthings,althoughit is possibleto definethedegreeof loosenesswith which
linesor pagesarebroken.

FrameMakeroffers a fine degree of control over kerning and hyphenation.This is
especiallyusefulwith narrow columnsor to fit text well into a given space.For multi-
columnwork,FrameMakerdealsnicelywith balancingflowsbetweencolumns.It canalso
feathercolumns,adjustingthetext lengthto fit thecolumnsizeexactly.

4.5 Character Styles

LATEX is oftenusedwith justtheComputerModerntypefamily designedby DonaldKnuth.
In fact this is a comprehensive setof fontscoveringvariouscharacterstylesandweights,
non-Englishandaccentedcharacters,mathematicaland specialsymbols.TEX fonts are
storedas pixels, so one font definition often leadsto many variantsat different basic
font sizesand magnifications(magsteps). Settingup fonts for TEX can be a black art,
andis complicatedby theavailability of differentfont encodings(e.g.OT1 andT1). Font
installationmay alsorequireknowledgeof . It is possibleto usePostScript
fontswith TEX throughthevirtual font mechanism.Unfortunatelysettingtheseup needs
specialistknowledge,somostuserswill makeuseof ready-madedefinitions(say, for the
PostScriptfontsfoundon many printers).

FrameMakerusesfonts native to the platform it runs on, suchas PostScriptTM or
TrueTypeTM . A configurationfile establishesthe mappingbetweenfont namesandhow
they areknowntoFrameMaker.Non-Englishandaccentedcharactersdependontheoriginal
fonts,sounusualaccentslike Turkishǧ andİ maynot beavailable.Characterformatscan
bestoredin thecharactercatalogue– oftenderivedfrom thetemplate.

The differencebetweenLATEX andFrameMakeris moreprofoundwhenit comesto
typesettingmathematics.FrameMakerwill normally usesomethinglike the Symbolfont
for mathematics,but this is somewhatdeficientcomparedto ComputerModern. Although
FrameMakeraddsavarietyof specialsymbolssuchasintegralsandsummations,it cannot
fully competewith LATEX. Accentedcharactersin LATEX usea fairly consistentset of
commands,but thecontrolsequencesin FrameMakermaybeplatform-dependent.

BecauseFrameMakerdoesnothavestandardcharacterstylesin thewaythatLATEX does,
theauthorhasdefinedaLATEX-compatiblesetof formatsthatcontrolsize,weightandstyle.
Fontselectionin FrameMakeris like thatof theoriginalLATEX: it is notcompositional,i.e.
all attributesaresetatonce.For example,it is notpossibleto setboldanditalicsseparately
sinceacharacterformatdefinesweightandangletogether.LATEX2ε hasintroducedagreater
level of independencein selectingfont attributes.

5 Floating Objects

Themaindifferencesin handlingfloatingobjectsaresummarisedin Table4. FrameMaker
hasthe generalconceptof frame to deal with floating objects,thoughspecificusesof
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Tables LATEX FrameMaker

formatcatalogue no yes
multi-pagetables manualsplitting,or package automatic
header/footer userconventiononly 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 LATEX FrameMaker

figureconstruct built-in simulatedby one-celltable
picturedrawing limited, helpedby front-ends straightforwardline art
clip-art any externalPostScript suppliedandexternal

Table4. LATEX andFrameMakerFloatingObjects

framesneedto be defined.FrameMakerdealsbetterwith tablesthanLATEX in nearlyall
respects,exceptthatsemi-automaticor manualcalculationof columnwidthsis necessary.
Apart from thefact thatFrameMakerlacksa figureconstruct,it is preferableto LATEX for
producingdiagrams.

5.1 Tables

LATEX hastheconceptof tableasafloatingobjectthatcouldcontainalmostanything.How-
ever, by convention(andcaptioning)it is usedfor tabular information.Tableinformationis
oftendefinedusingthetabular environmentthatdefineswhatwouldordinarilybecalleda
table.LATEX supportfor tablesis veryflexible. Row andcolumnsizesaredeterminedauto-
matically, thoughfixedwidth columnsarealsopossible(but only left-justified).Columns
canbe left-justified,centredor right-justified.It is alsopossiblefor tablecell contentsto
spanseveral rows or columns.The so-called@-specifiercanbe usedto placefixed text
betweencolumns(e.g.aperiod,thusachieving alignmentondecimalpoints).OnceaLATEX
tablehasbeentypesetit behaveslike a singlebox andsocanbe processedin otherways
suchashorizontalcentering.However a box cannotbe split acrosspages,so multi-page
tablesneeduserinterventionor the longtablepackageby David Carlisle.

FrameMakerhasessentiallythe samefacilities for formatting tables(except for the
LATEX @-specifier, which correspondsto an explicit columnof valuesin FrameMaker).
FrameMakerusesthetermstraddling for contentsthatoccupymorethanonelogical cell.
As usual,FrameMakerallows theuserto seehow tablelayout is progressing.A rangeof
optionsallowscolumnsto beresized,for exampletoafixedwidth or to thewidth of another
column.FrameMakeralsooffers morefreedomwhenit comesdefiningthe layoutof the
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whole tableor a singlecell. A tablehasparametersdescribingits borders.Cell borders,
colourandshadingcanalsobesetasdifferencesfrom thestandardtablesettings,making
it easyto highlight certaincells.Tablesmayhave definedheadersandfooters,permitting
automaticmulti-pagetables.The biggestadvantageis that table formatsare storedin a
catalogue(typically derivedfrom atemplate).Thisensuresconsistency andsaveseffort for
a documentthatusesmany tablesof thesamebasicstructure(like this paper).Tablescan
beconvertedto text with separatorsandviceversa.Thisis usefulwhenimportingdatafrom
a spreadsheetfor example.The positionandlayout of a tablecaptioncanbe controlled
throughmenus.

5.2 Figures

Figuresin LATEX aremuchlike tables– floatingobjectswith a differentseriesof captions.
Figurescontaindiagramsonly by convention.LATEX providesprimitivedrawing facilities
for lines, arrows, (rounded)rectangles,circles and text. Therearesevere limitations on
these(e.g. the slopeof a line or the size of a circle). Nonetheless,a very patientuser
canproduceacceptableline art.A usefulfeatureis theability to replicatea pictureobject
at a numberequally spacedpoints.Thereare higher-level drawing languagesand tools
that can generateLATEX picture commands,making the processof producingdiagrams
lessfraught.An alternative solutionis to useoneof themany drawing packagesthat can
producePostScript.If LATEX is translatedinto PostScriptfor printing,suchfigurescanbe
included.ThisalsoallowsLATEX to exploit separateclip-art libraries.

FrameMakerdoesnot have thestructuralconceptof a figure.Insteada figuremustbe
simulatedas, say, a one-cell table. (The table cataloguesimplifies this to someextent.)
FrameMakerhasa built-in drawing packagefor straightforwardline art. Oneof thenicer
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
preferredapproachtodiagramproductionin professionalpublishing,sinceit allowstheuse
of a dedicateddrawing editor. FrameMakercomeswith a small clip-art library produced
usingits own drawing package.

6 Supporting Facilities

The main differencesin supportingfacilities are summarisedin Table 5. Both LATEX
and FrameMakercan generatethe usual kinds of list automaticallyfrom a document.
Cross-referencingis also possiblewith both. LATEX usesexternal utilities for citations
andindexing, while FrameMakerneedsanexternalutility for citationsonly. LATEX creates
indexesandsimilarlistsfromembeddedcommandsthatcanmakethemaintext unreadable.
FrameMakerembedsspecialmarkersthatdo not obscurethemaintext.

6.1 GeneratedLists

LATEX hasbuilt-in supportfor generatinglistsof contents,figuresandtablesautomatically.
Cross-referencesto sectionsandpagesarealsoautomatic.LATEX itself offers only basic
supportfor citationsandindexes,but post-processingis possiblewith BIBTEX for citations
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GeneratedLists LATEX FrameMaker

content/figure/table automatic automatic,invokedby user
index embeddedcommands embeddedmarkers

makeindex utility automatic,invokedby user
text canbecomeunreadable text remainsreadable

citations embeddedcommands embeddedmarkers
BIBTEX utility bibframeor fbib utility

glossary embeddedcommands specialmarkers
no known utility no directsupport

speciallists macroprogramming specialmarkers

Slides LATEX FrameMaker

formatting slideclass no externalutility
slidestylesby author slidetemplateby author

colourslides colordvi or colourslidestyle slidetemplateby author
overlays slideclass no
separations slideclass built-in genericfeature

Dictionaries LATEX FrameMaker

spellingchecker externalutility built-in
errorchecking externalutility built-in
thesaurus externalutility built-in (someversions)

Filters LATEX FrameMaker

conversion HTML, RTF, ... HTML, PDF, Word, ...
utilities mainly publicdomain mainly commercial

PracticalIssues LATEX FrameMaker

platforms many notasmany asLATEX
pricing free,somecommercial commercial,somediscounts
userinterface embeddedtextual commands graphical,menu-driven
commandsto learn 100–650 60 menus/700key shortcuts
processing concentrated,canbehigh distributedduringediting
virtual memory moderate canbehigh
robustness high reasonablyhigh
recovery not really required automatic
guidance public-domaintutorials tutorialswith manuals

limited onlinehelp onlinehelp
textbooksavailable textbooksavailable
errordiagnosiscanbedifficult errordiagnosisgenerallyeasy

archives CTAN sites FUN sites
newsgroup for TEX generally yes

Table5. LATEX andFrameMakerSupportingFacilities
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$\ #$\ index{#@{\ punc{\ #}}}\ indexz{#@{\ punc{\ #}}|mnem{hash}}
$\ %$\ index{%@{\ punc{\ %%}}}\ indexz{%@{\ punc{\ %%}}|mnem{percent}}
$\ &$\ index{&@{\ punc{\ &}}}\ indexn{&@{\ string\ punc{\ &}}}{ampersand}
$@$\ index{"@@{\ punc{"@}}}\ indexn{"@@{\ string\ punc{"@}}}{at}
$/$\ index{/@{\ punc{/}}}\ indexn{/@{\ string\ punc{/}}}{slash,oblique,division}
$\ backslash$\ index{\ @{\ punc{$\ backslash$}}}
\ indexz{\ @{\ punc{$\ backslash$}}|mnem{backslash}}
$<$\ index{<@{\ punc{$<$}}}\ indexn{<@{\ string\ punc{$<$}}}{lessthan}
$>$\ index{>@{\ punc{$>$}}}\ indexn{>@{\ string\ punc{$>$}}}{greaterthan}
$\ {$\ index{"|@{\ punc{$\ lbrace$}}}
\ indexn{"|@{\ string\ punc{$\ string\ lbrace$}}}{openbrace}
$\ }$\ index{∼@{\ punc{$\ rbrace$}}}
\ indexz{∼@{\ punc{$\ rbrace$}}|mnem{closebrace}}

Figure4. ExtremeExampleof LATEX Indexing

andmakeindex for indexes.AlthoughLATEX hasaglossarycommand,theredoesnotappear
to be a utility for organisingglossaries.If the standardlists arenot enough,TEX macros
canbewritten to generateotherkindsfrom commandsembeddedin thetext.

FrameMakerhasbuilt-in supportfor generatinglists of contents,figuresand tables
automatically;the userhasto explicitly call a commandto (re)generatesuchlists. The
lists requirespecialreferencepageswith slightly tricky characteristics.However, using
definitionsfrom an existing templateis straightforward.Cross-referencesto sectionsand
pagesarealsoautomatic;againtheuserhastocallacommandto (re)generatethereferences.
Surprisingly, FrameMakerhasno standardsupportfor citations.Theauthordevelopedthe
fbibutility toallow FrameMakertoworkwith normalBIBTEX bibliographies.(Thisextends
the earlierbibframeutility by Tommy Perssonin a moreLATEX-like way.) FrameMaker
indexesaregeneratedfrom specialmarkersin thetext. Indexing alsorequiresratherspecial
referencepages.Thereis nodirectsupportfor glossariesor otherkindsof list, but arbitrary
markerscanbe placedin the text to generatethem.In fact it is easyto producearbitrary
lists from selecteditems in a FrameMakerdocument(e.g. to checkcross-references).
FrameMakercanalsogeneratehypertext links,whichaddsvalueto taskslike producingan
index.

SinceLATEX usesembeddedcommandsfor indexes and the like, it can be hard to
seethemain text separatelyfrom theembeddedcommands.TheFrameMakerembedded
information is normally hiddenfrom the userunlessa specialmarkeris selected.This
makesreadingvery mucheasier. An extremeexampleof how unreadableindexedLATEX
canbeis shown in Figure4. This is takenliterally from agenuinedocumentby theauthor,
andmerelylists thepunctuationmarks#%&@/\<>{} usingsomeauthor-definedmacros
for indexing.
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6.2 Slides

LATEX originally usedanauxiliary programSLITEX for formattingslides,but this hasnow
beensupersededby theslideclass.Althoughthishassomeadvancedfeaturessuchasuseof
overlaysandsupportof coloursthroughseparations,theauthorfindsit not soconvenient.
The authorhasthereforedevelopedhis own supportfor coloursin LATEX (an alternative
approachto colordvi by Jim Hafner).This is integratedwith a readilyusablestylefile for
producingcolouredslidesusingpredefinedcolourschemes.Theauthorhasalsowritten a
converterthatturnssuchslidepresentationsinto PowerPointTM. FrameMakercomeswith
somebasicslide templates,but theauthorhasimplementedtemplatessimilar to thosehe
developedfor LATEX.

6.3 Dictionaries

LATEX doesnothaveitsownspellingchecker.Butwithautili ty tostrip outLATEX commands,
it is possibleto usea standardspellingchecker. LATEX commandscanbe removed with
detex by DanielTrinkle (or thesimilaruntex by theauthor).FrameMakerhasits own built-
in spellingchecker. However, this is mostusefulon platformswhereFrameMakershares
its dictionarywith othersystemutilities. In fact the FrameMakerspellingcheckerdeals
with several relatedissuessuchasincorrecthyphenation,repeatedwordsandextra white
space.FrameMakercanalsospellcheckseveral languageswithin adocument.LATEX does
not have a dedicatedthesaurustool, but any availableonecanbe usedseparately. Some
versionsof FrameMakerhave thesaurussupport.

6.4 Filters

Therearea numberof public domainutilities for filtering LATEX. Many of theseconvert
LATEX into otherformssuchasHTML (HyperText MarkupLanguage)andRTF (RichText
Format).Therearepublicdomainutilities for FrameMaker, but alsoa numberof commer-
cial offerings.In themainthesearetranslatorsbetweenFrameMakerandotherpublishing
formatssuchasHTML, InterLeafTM , MicrosoftWordTM , PDF(PortableDocumentFor-
mat) andWordPerfectTM . Someversionsof FrameMakeraresuppliedwith fmbatch for
batch-processingof documents.Thepublic domainutilities MIFMucker by KenHarward
andMIFFed by David Cortesisupportsystematicmanipulationsof FrameMakerfiles in
MIF form.

LATEX itselfdoesnotsupporthypertext,but latex2htmlbyNikosDrakosallowshypertext
links to be embeddedin the translation.FrameMakerhasdirect supportfor hypertext:
embeddedgraphicsandsounds,links within or betweenfiles,graphicbuttonsandpop-up
menus.

6.5 Practical Issues

LATEX is widely availablefreeof charge.LATEX alsorunsonmany platforms,in somecases
asacommercialpackage.In theauthor’sexperience,LATEX andits supportingTEX arevery
robust.About theworstthatcangowrongis aLATEX inputerrorcausingthecontentsof an
auxiliary file (.aux) to be lost.Fortunately, recovery from this just requiresrunningLATEX
again.
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Large LATEX documentscanbe time-consumingto process,andit is often necessary
to run LATEX several timesto get thingssuchasfigureplacementcorrect.LATEX plusTEX
makesfor a large language:thereareperhaps650commands,thoughnovicesmight use
only 100or soof these.Becauseof its complexity, thelearningcurvefor LATEX is relatively
steepfor beginners.However, an experiencedusercanbe very productive throughusing
standardLATEX or modifyingit. LATEX errormessagescanbeveryobscure,largelybecause
they reflect what is happeningin the underlyingTEX. There is a large group of LATEX
usersto ask for help, anda newsgroupcomp.text.tex for TEX andits derivatives.CTAN
(the Comprehensive TEX Archive Network) containsmany public domainstyle files and
utilities. Thereareseveral tutorialsandtextbooks(e.g.[1,2]) for LATEX.

FrameMakeris sold commercially, bringing the benefitsof professionalsupport.In
theauthor’s experience,FrameMakeris not asrobustasLATEX. But even if FrameMaker
crashesit savesarecoveryfile thatminimisesloss.FrameMakercanalsomakebackupfiles
automaticallyfrom time to timeduringediting.

Becausechangesto aFrameMakerdocumentareprocessed‘on thefly’, thereis noreal
delayin seeingtheresults.Of course,this justmeansthattheprocessingtimeis distributed
over a longerperiod.Generatedlists may have to be re-createdseveral times.In fact the
concentratedprocessingneededfor a LATEX documentcould well be lessthan that for
FrameMakeroveranextendedperiod.FrameMakercanalsoplacehighdemandsonvirtual
memory. FrameMakeris generallyeasyto usebecauseof its graphicalinterface,soinitial
learningis rapid.Although a typical FrameMakerimplementationmight have around60
menupanels,learningthebasicsis straightforward.Therearekeyboardshortcutsfor many
options,but sincethereareabout700shortcutstheaverageusermayemployonly a small
number. Thereis a large group of FrameMakerusersto ask for help, anda newsgroup
comp.text.frame. Thereareproductmanualsfor FrameMaker, several textbooks(e.g.[3]),
FUN (theFrameUsers’Network)andonlinehelpwith thepackageitself.

7 LATEX and FrameMaker Utilities

The goal of the structuralcomparisongiven in the precedingsectionswasto establisha
systematicbasisfor translatingbetweenLATEX andFrameMaker. The author, like many
others,livesin amixedLATEX andFrameMakerenvironment.It is thereforehighlydesirable
to beabletousebothmarkuplanguages.For exchangeof documentswith otherinstitutions
(including publishers),the possibility of conversionbetweenLATEX andFrameMakeris
attractive.Theauthorhasthereforedevelopeda numberof utilities that supportboth text
formatters,includingtranslationbetweenthem.In a few casestheauthorhasextendedan
existing public domainsolution.The utilities were implementedin a Unix environment
with differentlanguagesaccordingto theproblembeingsolved:C, perl, lex, yaccandsh
scripts.

VariousLATEX andFrameMakerutilities written by the authorhave beenmentioned
during the paper. The URL http://www.cs.stir.ac.uk/∼kjt/software/ givespublic accessto
thefollowing andothers:

checktex: checkof balancedpairswithin a LATEX file; this includeschecksfor brackets,
braces,parenthesesandmatching\ begin...\ endenvironments

colours.sty:supportof colouredtext for LATEX
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colourslide.sty: supportof colouredslidesfor LATEX
fbib: allowsuseof BIBTEX bibliographieswith FrameMaker
fgrind: supportsformattingof ‘program’ listingsfor FrameMaker;this is anadaptationof

the lgrind (LATEX) andvgrind (troff ) family of translators
la mml: convertsLATEX to MML formatthatcanbereadinto FrameMaker
la ppt: convertsLATEX usingslide.styor colourslide.styto anoutlinefile thatcanberead

into PowerPoint
la temp: LATEX-like templatesfor FrameMaker
mif la: convertsFrameMakerMIF outputto LATEX
mktex: partially automatestheinclusionof files in a multi-file LATEX document
slide.sty: supportof monochromeslidesfor LATEX
untex: stripsLATEX commandsto leave basictext

8 Conclusion

Both LATEX andFrameMakerhave largeusercommunities,andneitheris superiorin any
absolutesense.Eachhasstrengthsandweaknesses,andeachwill appealto differentusers
or for differentpurposes.It is perhapssurprisingthat two approachesof thesamegeneral
type (markup)shoulddiffer so much,thoughthis mainly reflectstheir respective batch-
orientedandinteractivenatures.AlthoughLATEX andFrameMakerarein competitionwith
eachotherandwith a numberof othercommercialtext formatters,it is clearthateachhas
its own particularcontributionto make.
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