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Abstract

Nowadays gK and its successors stillBFAFONT or PostScript Type 1 as their primary font
formats, while the “outside world” is moving on to Openlikply, candidate finefuture

font standard in computer-based typography. The prajegoirgg to present in this article
represents the "rst step of along-term plan of adaptingstystém to OpenType. As aresult of
our work, the ~rst version of a new, OpenType-corodaifi#eavailable. This article presents
the basic concepts of our solution as well as our fultperetevglans for the project.

Résumé

De nos jourspgX et ses successeurs utilisent tMBIFWSONT ou type 1 comme principaux
formats de fonte alors que le «<monde réel» se tourne ghiplusrerOpenType, un candidat
trés probable pour &&dormat de fonte standard du futur. Le projet présenté aditsece

est la premiére étape vers une adapta@o@penType. Notre résultat est une nouvelle version
d'odvipscompatible OpenType. Cet article présente les cormggddenotre solution ainsi
que nos projets de développement futurs.

Introduction brace the format as soon as péssible.

Our work aims to provide OpenType support for the
etgpesetting system. AmageXrdased systemss
wn for its support of non-Latin scripts such as Arabic,
prew or various Indic scripts. Since OpenType is the
S format to oler proper typesetting for these scripts,

gmenting OpenType supportsra logical and de-

I% e step forward.

OpenType is a relatively new font format develop
jointly by Adobe and Microsoft. The goal of the t
companies was to replace the widely used PostScr%
TrueType fonts with a single, backward compatible
mat that also provides better support for internati
scripts and advanced typography. In fact, OpenT))
but a wrapper format that can either embed Post
(CFF, Compact Font Format) or TrueType fonts, plpgesign Principles
some additional tables that provide the extra features. o

OpenType’s possible advantages or drawbackdeplly.OpenType compatilstiould mean that Open-
aside, one must realise that, due to the strong techr¥Rffonts are recognised by every link in the document
ical and economic support of its creators, it is very @gUction chain, from the typesetting phase right up
to become a de facto digital font standard. Until now@Hinting. As of today, just like all BX-based sys-
market's reaction to this new technology has been Fffgrneeds to load a plethora of "les at each step of the
slow, mainly because of the amount of investment & RB&¢tting process: font metrics and kerniogtom
font format requires from foundries and applicatiorP#€OVF "les, script-speci”c typographic features from
velopers, not to mention customers. Nevertheless, né®§ ( Translation Processes), and "nally the glyphs
designed fonts come out more and more often in dbgmselves from the actual font Me, either in _PostScrlpt
Type format, and for non-Latin scripts OpenType’s @mbitmap format. With OpenType fonts, this would
pact is even greater. So, if §#€ @mmunity would not be necessary: all information mentioned abo_ve could
like to avoid isolation as far as new high-quality fonfesfiectly retrieved from the OpenType font "le itself.
concerned, it is time to jump on the bandwagon and 8gyvirtual font concept could also be eliminated, as both

1. We are not the ~rst to do this: pdEX supports OpenType.
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and OpenType are Unicode-compatible. Finally,ldma in three steps. As a response to the needs of the
same OpenType font could be integrated, partially oruser community, a basic but working solution is going
whole, into the “nal document to be sent to the prinietbe published as soon as possible, providing access to

However elegant and visionary (not to ment@penType fonts, even if the advanced feature support is

utopian) this scenario might be, it would certainlyfaefrom complete and not as user-friendly as it should
quire a major rewrite of the whokystem, TP han-  be. This transitional solution is still base@vand
dling included, as well as obthépastility. Support of OVF~les, and only includUBupport. As a second
OpenType’s advanced typographic G@EIESUB  step, in the new, system (coming soon tgalive
etc.) as well as access to metric information would hagartqou) metrics will be read directly from the Open-
be implemented ininternally, thereby short-circuitinglype font. Finally, full support of OpenType features as
OFM andOVF "es. Such a solution, however, wowlell as their corresponding input control sequences will
mean abandoning Knuth's basic approach, whichbgdapglemented in the long run.
rates metrics (information needed for text layout) from The rest of the article deals with the improvements
glyph shapes (only needed at the “nal step of typesettirtgave made so far to provide basic OpenType support.
Although this approach was partly inspired by limitafibisincludes metric extract@®@8UBupport and font
of memory and processing power at thegivea® conversion and subsetting. In order to read the Open-
designed, it could be argued thatRNEOFM con-  Type font and produce the neceesatyOTP, etc.,
cept has the advantage of acting as a common interfexse toe have developed a handful of Python utilities,
the layout engine, independently of the actual font teabed on Just van Rossumibgoeagram ant2ptl
nology used. It also has to be added that extractimrafMark Heath et al. Alsalvipbas been patched to
TeX- and -compatible metric information from Opense and subset OpenType-originated fonts.

Type tables is far from a trivial operation, as it will be ] ] ] .
shown later in this article. Conversion of Metric and Kerning Information

's input processing will also need to be eXtendﬁgi&Opresent stateneeds font metric Nles¥) in or-
that users can turn on or o certain OpenType fealEes, typeset glyphs. As long as direct OpenType access
by hand. Most importantly, user control is crucial @gf, is not possible, the correspordingle will
discretionary features like glyph alternates. have to be created automatically during installation of the
The real problem, however, comes at the "nal p§nType font. Whatever our input method, conversion
cessing step: the sad fact is that there are virtua BBenType metric data intcompatible values is not

printers today with OpenType support built in. Whalyial process: it is not always possible to ~nd an equiv-
ever our document format, the OpenType fonts it UsESce relation between the two approaches.
will necessarily have to be converted into a format t 8nformation found iNT&EM/OEM “le can be di-

printer will recognise, either by the printer driver (avgit[.{ed into the following three categories:
able only for Windows and Macintosh) or at the appli- . .

cation level. gK-based systems, and more precisely, 9/0Pal information; o
(o)dvipgroduce PostScript documents directly, without Metric information on an individual glyph level;
using any drivers. Consequently, the only possible solitnformation on glyph pairs.

tion is to convert OpenType fonts, right before inclusionGlobal informaticorresponds to font-wide param-
in the PostScript document, into a common font foewat includirpecksum, desigobthe fontcharacter

recognised by most printers. coding scheme, font family, font size, fomfftentei-
In summary, four major areas of #ystem need mensigrarameters.
changes: Checksuimformation could be kept as a trace of
1. extension ofs control sequences to allow user cy¢-originabFM *le, but obviously, there is no standard
trol over OpenType features; OpenType table to host it. o
2. extraction of metric and kerning information from D€sign sizeusually a reference to the point size at
the OpenType font; which glyph outlines and spacing display the best. Design

, size information can be obtained from OpeGRPE's
3. support for OpenType’s advanced typographlga fle via theize feature tag, which contains both the

bles, 'nC!Ud'r@Po’g,;SUBmdBASE design size and a suggested range of sizes.
4. automatic conversion of OpenType fonts to afOfma%penType fonts use the Unicode encoding to allow
supported by a vast majority of today’s printeryandling of large glyph sEtt familjnformation is
Due to the fact that full implementation of theseailable in thming tableame with the help of the
functionalities will require a major rewrite of the whptede”nedamelDof 1. However, this information is
-odvipsystem, we have decided to approach the pnobof much interest as it is not used consistently.

TUGboatVolume 24 (2003), No. 3— Proceedings of EXI2OD3 551



Anish Mehta, Gabor Bella and Yannis Haralambous

Global information also includes font dimension pa-
rameters suchstant spa¢astretch/shrinkheightand
extraspac8lant iOFM corresponds to titaicAngle
entry in OpenTypegdsst table, which gives the angle
in counterclockwise degrees from the vertical, zero for
upright text and negative for text leaning right.

The equivalent ofeX’s globapacparameter in
OpenType can be taken as the width of the space glyph.

Stretch/shrink information are not available in stan- .,
dard OpenType tabfes.

Information regardixigeighis available as txe
Height*eld in the OpenTyp@S/2 table. If it is not . ] , . . .
present then we can take the height of the non-ascenditfy 1* TEX'S notion of width, height and depth.
lowercase glyph ‘x’. This metric speci®es the approx-
imate distance between the baseline and the height of
non-ascending lowercase letters. Bounding box

Finally, no equivalent of théraspaparameter
exists in standard OpenType tables.

Metric information on an individual glyphlevel
OFM e correspondswadth heightdepthanditalic
correctigmarameters of individual glyphswidiibpa-
rameter corresponds tatiheanceWiddalue in Open-
Type'simtx (horizontal metrics) table. Isb rsh

Heightand depthinformation are not explicitly a
available in OpenType as there is some diterence in the
way BX/ and OpenType deal with character dimen- width
sions. Figures 1-2 compare the two approaches, which \
we now describe further.

TeXand have accessahistradteight, depthand Fig. 2: OpenType’s notionaafvance widémd
width parameters, in the sense that these values nayibéing box
independent of the bounding box itself, of which they
have no direct information. OpenType, on the other
hand, provides bounding box, advance width and left and

right sidebearing values so that both the width ofdée:. Nevertheless, this substitution has been used when
abstract based for typesettiagdthe position of the adapting PostScript Type 1 fontgXofdr many years
glyph inside that box are known. already.

For OpenType fonts with TrueType outlines, the |nformation regarding italic correction is not explic-
bounding box information is stored iglghetable, itly available in OpenType. However, it is possible to
while forCFFOpenType, it needs to be extracted frogalculate it by subtracting the advance width value from
the CFF data. Advance values and sidebearings gamas.
from either thémtx or vmtx table, depending on the  |nformation on glyph peéfers tdigaturesind
text direction. Nevertheless, the abstract height@iflingLigature substitution is handled by OpenType’s
depth parametersTéiv/OFM "les are not present ingsugable. It also supports contextual substitutions,
OpenType in any form; vertical metric data such agvagth is similar tggK’s smart ligatures. Application of
vance height, top sidebearing, etc., are only used @emeatures will be discussed later in the article.
typesetting vertically, they bear no relatiopXts T |n OpenType, kerning information is available via
height and depth "elds. Whether bounding box size@®gr theGPOgndkern tables. In the formerpPair
rameters are acceptable as a substitute is also NPb&iMbning Subtapkites kerning data for glyph pairs,

2. The JSTF table in OpenType contains prioritised sugges-O'€fiNg more _eX|b|I'tY than a typical kernlng table:
tions where each suggestion de”nes the action that cande ugglyph pairs can be adjusted in both horizontal and ver-
to adjust a given line of text. When spaces are too large or togical directions. It can also use the device table to adjust
narrow, JSTF substitutions can help producing better lines. Buthe positions of glyphs at each font and device resolution.
this is by no means comparable to the global stretch andt shri < ) .
parameters which give the maximum and minimum values of inl N€ kern table, inherited from TrueType, provides a
terword spaces. more classical approach to kerning; its use is discouraged.

height

® =origin

Advance

552 TUGboatVolume 24 (2003), No. 3— Proceedings of EXI2OD3



Adapting to OpenType Fonts

OFM andOVF Creation example TP Alename using tdiég (discretionary

. . ligatures) feature for tRalatingpala.ttf ) font is
N
As explained abo@kM “Me creation for OpenType -dlig-lkup4-latn.otp . Inside the newly gen-

fonts is solely a temporary solution until direct O;% n n : ,
Type access becomes available. Conversions desc %@%%TP le, one “nds expressions such as:
the previous section are done by a Python utility cafepsl @'0075 => @"E010;
makeovfhe resultingvP”le can in turn be converted @'0073 @'0070 => @"E026;
into OVF (virtual font) an@FM (virtual and real font @°0073 @'0074 => @"FBO6;
metric) ~les by using the stanalguzbvf utility. where multiple glyphs are being replaced by a single lig-

In the virtual font, Unicode positions are mapgddre glyph. The hexadecimal codes represent Unicode
to glyphiD’s according to thmaptable. Unencoded character positions, coming froenthgtable. Here,
glyphs (swash alternates, contextual forms etc.) ar¢heutbird expression replastésvith a single ligature
matically mapped to the private us@argafthe Ba- glyphst’ (mapped onto tRelA). Behold, Dear Reader,
sic Multilingual Plane (U+E000...U+F8FF).0OWe as this is the world premiere of alocument using
Ne will use this “mixed” encoding scheme, by wHigtenType fonts, wiBBUBeatures applied!
odvipsvill later look up glyphs in the converted Open- pala-frac-lkup5-latn.otp is another example
Type font (see sectiorPeatables). It has to be statedf aGSUBriginated TP performing contextual substi-
again that this is only a temporary solution: our ltrigen. This TP contains the expressions of the form:
term plan is to eliminate the need for virtual fonts, asdabozs @"002F @"0035 => @"2074 @"2044 @"2085;
as OpenType is concerned. @"0034 @"002F @"0036 => @"2074 @"2044 @"2086;

_ _ @"0034 @"002F @"0037 => @"2074 @"2044 @"2087;

Advanced Typographic Table Support in where the “rst one repla4/5s by %5’ through a con-

This section presents hawnakes use of OpenType’s sgextual substitutidour , slash andive are replaced

callechdvanced typographic salolesSSUBNAGPOS by foursuperior , fraction — andfiveinferior  re-

As explained earlier, full support for these tablesspidictively.

certainly require a major rewrite of tlseurce code,

which will most likely be a longer-term project. At tl]'%ingGSUHFeatures in Documents

moment, only pair kerning information is used from the _

GPOsable (lookup type 2). lf@posable is present in YWhile converting an OpenType font “lemtteeotp

the font, thieern tabie will be used instead, but only f&fility will automatically genera®®’s for theGSUB

TrueType outlinesSFFOpenType fonts can only us atures present in the font. In order to access these

the former. eatures, one must includgtye™le corresponding
The GSUBable is supported to a much greater &-the script and font. For(f\antz scriptpair, the

tent; all kinds of lookups are handled with the exE@QI_”ame"—angTag-Sty style "le is generated auto-

tion of Extension Substitutidinis is a major break- matically bynakeatpFor example, fc/)\r tiourierstd

through that makes available such OpenType fe&gfwierstd.otf ) font and.atin the "le created will

as contextual ligature substitutions for Indic sdriptf&pourierStd-latn.sty . At this moment, the style
style forms or small capitals in Latin, etc. le does not turn GsUBeatures automatically, it is up

As a st step, OpenType substitution lookups HEE§Ers to activate the features they need. One includes
to be converted intdP’s ( Translation Processes, [3})'€ Style "le in thedocument header, i.e.,
by a Python utility namedkeaotprhis program will  \usepackage{CourierStd-latn.sty}

extract every feature and lookup type of every sgfigt, 1o apply a speci®c feature, include
from the OpenType font Me given as input and generate,’ '

for each one of them, a sepamréle2 The naming ‘PushocplistiCourierStddiiglatn

convention for theseP "les is the following: atthe point where thilg (discretionary ligatures) fea-
FontName-FeatName-LkupType-ScriptTag.otp ture of the Latin Script is to be activated.

FontNamés the name of the foRéatNames the name .

of the feature that tha@P provides; feature names cof?@vanagari with : A Case Study

form to Microsoft's feature tag registkypTypeis  This section explains how to Tigés for typesetting in
the type of lookup the given feature can perform. tfgDevanagastript (especially in the Hindi language).
The following two input methods may be used:

3. In some cases, this operation will result in dozens gbétes

font. Do not forget: this temporary solution has been cgadei Velthuis Transliteration Scheme;
to bring some key OpenType support tas quickly and easily . . .
as possible. a Unicode compliant editor.
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The Velthuis scheme needs tW@'s to con- being produced), so we had to come up with our own font
vert the input transcription into Uniceeiéhuis2- conversion procedure.
unicode.otp ancdhindi-uni2cuni.otp  , used to deal Theoretically, several destination formats are possi-
with viramaand dependent vowels. In the case of bhe PostScript TypedrF(Type 2), Type 3, and even
Hindi language, the “ighmds removed by thisP.  Type 42, for TrueType-_avoured OpenType. Each of
Things are easier using a Unicdde8) compli- these formats has its advantages and drawbacks:
ant editor: can read Unicode-based text directly. In . .
this case, the two additiorw's used for the transiit- ~ 1YPe 1 enjoys complete support by all kinds of

eration scheme are not needed. Only these two Iineg.OStdSC”ptt prlr}tetrﬁ, tlncludlng_ LeveflTl prllptersb Its g
need be added to the header of thecument: ISadvantage IS that conversion ot frue fype-base
OpenType fonts into PostScript is not trivial at all,
\DefaultinputMode UTF8 and converting TrueType hints seems to be espe-
\InputMode currentfile UTF8 cially dizcult;
To turn onGSUBeatures inside the following _ - _
line needs to be included in the header, supposing thatFFis the deluxe edition of Type 1; it would be an
we are using theghu.ttf  font: ideal solution for Type 2 charstrin@&#ibased
\usepackage{raghu-deva.sty} OpenType (no conversion is needed), but for True-
Type outlines we face the same problems as with

The makeofprogram is intelligent enough to as- o
semble this style e in such a way that OpenType feathe Type 1 format. In additi@FFneeds Level 3

tures are applied in the correct order. For reference, theprlnters.

correct order for the Devanagari script is: although Type 3 is also universally supported, its
nukt -Nukta form. major problem is that it is not suitabiRbforAc-
akhn-Akhand Ligature. robat may render it very poorly. Pb&format
rphf -Reph fornt. has little support for Type 3 fonts, so that their

glyphs end up being displayed as bitmap images.

blwf -Below-base form. This not only alects rendering quality, but also ob-

half -Half-form (pre-base form). structs glyph-to-character mapping mechanisms, so
vatu -Vattu variants. that Type 3 rendered glyphs cannot be searched,
pres-Pre-base substitution. copied or indexed as characters;

abvs-Above-base substitution. Type 42 could be a possible candidate for True
psts -Post-base substitution. Type-_avoured OpenType: OpenType to True-
haln -Halant form substitution. _ Type conversion should not be difcahgd the
The example below has been created using theresulting TrueType font can easily be embedded in
RaghuwOpenType font, with @iSUBeatures enabled. the Type 42 wrapper and then sent to the printer
Note that, due to the lack of suppoGF@$eatures, directly. However, a Level 2 printer is needed to
glyph positions may not always be correct. interpret the Type 42 format, and furthermore,
we know little about Type 42 compatibility with
HTT FT T A Hecdqo TA HA | HEd T w= A :
qeraTe Y e W v T 5 # Ry o PostScript font operators suglygshow and

A . A charpath . Failure of these PostScript operators
& FFT DA T HGep T 6 i # to work would mean that PostScript code using

Type 42 fonts is of low quality.

Font and Glyph Outline Conversion

. . . . . After careful consideration of the advantages and
The following sections of the article deal with outlbp advantages of each format, the two most promising
conversion issues. As it has already been pointee#&.& s seem to be Type 1 an’d Type 42. As our “nal

there are virtually no printers today with built-in Opep-—. . . i
Type font support. OpenType fonts will thus in all c%%é:ﬁsmn’ we opted for Type 1, mainly because of its sim

L : . ity and absolute support by printers — but this choice
be converted before printing, either by a printer dri bs not necessarily mean that Type 42 conversion will
or by the application itself, to an appropriate forma

our case, no printer driver is available (native Post cr£|]|olote added later. If we consider discarding TrueType

4. The rphf andbiwf features should not be used simultane-
ously. Two macros (in the form of ocplists) will be created, o 5. Speaking here of converting outlines and other basic data
with the rphf feature and the other withiwf , so that the user necessary for rendering, not about OpenType’s advanced typ
can switch between the two forms when necessary. graphic tables.
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hints acceptable (it should not matter for printed docu- AN
ments), OpenType to Type 1 conversion becomes a fea- DVI
sible, not too painful proéess. \
The solution we were looking for had to be intelli- PS

minifont1
minifont2
minifont3

gent enough to meet two important requirements:
the same OpenType font should not be converted
single time it is used in a documerninbubncahen
itis ~rst used. Secondly, to decrease the number : e
resulting Type 1 fonts (and thus the size of the Post- T g
Script document), glyphs not referenceddw|thie -

(not used in the document) should not be included i&itge:,)_ Conversion and integration of OpenType

Type 1 fonts. In other worddyipshould be able to do . .
subsettinhese two points are justi®ed by the followif%]t data into a PostScript document.

arguments:

If the OpenType font is lar@aKVfonts can oc- PFCdata may be included, as tables, into the original
cupy tens of megabytes), converting can take @ypexType font itself, instead of storing them in a sep-
cessive amount of time; arate *le. However, if the font’s licence does not allow
Type 1 fonts can encode up to 256 glyphs, whiledi*cation of the font ~le, we have no choice but to cre-
for OpenType this limit is 65,536C2KVOpen- ate a stand-aldPrC’le.

Type font containing 10,000 glyphs would need to OurPFCformat de”nes the following tables:

be converted into no less than forty Type 1 fonts. - yhe header and table directory entries comply with
the download time of large fonts to the printer is gpenType’s header format, although the checksum
slow, and printer memory is *Mled up quickly; is not Used (at least for now);

we should keep the size of the “nal PostScript docus . o .

ment as small as possible (Internet downloads, etc. ile &yﬁriaﬂi;;rga{'ﬁ;rmg?ﬁ&']ngo'géonggtg’;méor
even if the OpenType “le is small, why do the same . de'is used in el Ale), the corresponding Uni-

i in? . )
conversion over and over ggaln. code value, PostScript name, and the position of the
The method we propose is to convert OpenType glyph’s charstring length irothieRable;

: .
v Tt s outnes . et o, NEGCHREe contins the lengih of charstings
as well as the charstrings themselves, already en-

mat calle@FC (abbreviation of “PostScript Font Con- : : .
tainer”, also a(logical continuatilBFﬁ(zfndDIEB. The crypted wittcharstring eqcrypﬁon _
PFCformat can be regarded as a Type 1 glyph direc- oGFIGlobal Font Data) includes general informa-
tory that provides one-by-one access to charstrings (as 491 needed in Type 1 minifonts, such as italic angle
posed to monolithic Type 1 fonts), allmaivigo as- and bounding box values;

semble Type 1 fonts on the _y, only including glyphs thabPRIancSURontain the beginning oRfieate

are used in the given document (see "g. 3). If, say, a Chidictionargnd the subroutines of the Type 1 mini-
nese text contains only 500 dilerent ideogrepips, fonts, respectively. At the moment, these tables are
will retrieve the corresponding glyphs fraprhent unstructured and their contents, including the en-
and create two Type 1 fonts (instead of forty!) to be in- tire subroutine set, are embedded into each mini-
cluded in the PostScript document. We will call thesefont without change. In the future, we plan to re-
partial Type 1 fontsini-fontsThe advantage of par- place this dumb temporary solution with intelligent
tial font creation is that both document sizes and printesubroutine handling (partial subroutine download).

overhead will be greatly reduced. It is important to point out that #rCcharstring

. I directory can be generated on demand, at the ~rst use of
A Brief Description of tierCformat a given OpenType fontodivipswvhile reading thwvi
We have chosen to desighrréormat to be compati- *le, “nds a reference to an OpenType font, it will ~rst
ble with the modular, table-based "le structure of Trtleeck whether the corresporr#iggle already exists.
Type and OpenType (sometimes sfii¥dso that all  Ifit does not, the OpenTypePeEconversion starts au-

- ) . tomatically.
6. According to uno?cial statements of Adobe people in the . .
OpenType discussion forum, even Adobe’s “o2cial” OpenType Since the two steps of OpenType@oonversion
ready applications like InDesign do an OpenType-to-Typet ¢ and assembly of minifonts are more or less independent,
version before printing.
7. See [1] for an overview of the OpenType "le format. 8. See [2] for detalils.

PFC I\
charstrings

/a H
/b H
/c
/d H

makepfc

OpenType
it
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there is no need to implement both iodidesin our  created by (either by means of a virtual font or by
solution, the converter is a separate utilityrlegfc  accessing OpenType tables direotiyipswvill thus
that is called mdvipsvhen the font is used for the ~rstnd averdana font referenced inside thé, where
time. rverdana is the BX name (the name of the correspond-
ing OFM "le) of the OpenType font. It will therefore
i i look througpsfonts.map , trying to nd an entry with
OpenType Outline Conversion the same fontname. The following line would be added

Our worR related to themakepfdtility revolves around 0 psfonts.map :
the conversion process of TrueType quadratic splines to rverdana verdana <verdana.ttf

cubic Bézier curves of the PostScript Type 1format0\,9.(ﬁp3,vi|| then realise thaérdana is a TrueType-

have decided to build our work on Just van Ribssum’gyoured OpenType font and that it needs toPF@l its

utility as the parser, mainly because of its ability to gaagktrings to be able to continue. First, it will try to ~nd

OpenType tables, as well as its easy extendability thapwctables insiderdana.ttf . If there are nBFC

fun(;tionalities. The conv_ersion itself, as far as True PR s inerdana.itf (which is very probable as—due

outlines are concerned, is basedttf@tieprogram. o Microsoft’s restrictive licence—we are not allowed to
The conversion algorithm for_ TrueType fonts 9QeSdify the font) or ddvipsannot even ~nd the “le, it

as follows: suppose we are given a TrueType (i ook for a separate ~e cattedana.pfc , SUPPOS-

quadratic) curve whose starting and ending poinisfRat it must have already been created PHtthe

startx andendx respectively, witlrlx  as the single s not found eithevdvipsvill invoke thenakepforo-

control point. To split the single control point into tWeam to produce tRECtables on the _y. If both Ales
as needed for the Bézier cubic, the following calculgiangissingdvipgalls back to a default font.

need to be done ("g. 4):
starting and ending points,statx andendx,

remain the same; A Final Remark
the two control points are giverebyc{lx +  The process described above (including metric, style and
startx )=3and(2 ctrix + endx)=3. OTP "le creation, font conversion, modi~cation of con-
Aguration Mles, etc.) may seem complicated. And, to be
ctrl honest, itis, even if the individual steps are easy to carry
+ LA out. We therefore plan to write a single script that would

call the individuatake’and other programs automati-
cally and thus let the user do the whole conversion pro-

endx cess in a single step.

startx startx References
({%] The OpenType Speci®cation witt:
" [lwww.microsoft.com/typography/otspec/

For CFFOpenType fonts, no outline conversipn d€faulthtm
is needed, except for Type 2-speci*c charstringd4kédobe Type 1 Font Format.
flex orrandom where conversion can be dizcult: the http:/partners.adobe.com/asn/
randomoperator, for example, has no Type 1 equivalentdeveloper/pdfs/tn/T1Format.pdf
atall. Mostinformation, however, can be directly copsdraft Documentation for thesystem. 7 March
from OpenTypeGFFtable. 1998. http://www.loria.fr/services/tex/
moteurs/omega7mar1998.pdf
N . . [4] Haralambous, Yannis, Plaice, lohnlevel
Con”guration of odvips Devanagari Support for Omega—Adapting
To understand exactly famlvipsleals with OpenType ~ devnag TUGboa23(1), 2002, Proceedings of
fonts, let us suppose that we arevesiaga.ttf the TUG Annual Meeting, pp. 50—%fip://
as our OpenType font, and thaviale using Ver- omega.enstb.org/yannis/pdf/tug2002.pdf
dana’s original OpenType glgph has already been

Fig. 4: Quadratic TrueType and cubic Bézier curv
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