Cahiers GUT en b erg n˚10 — Sep em bre 91

Automatic generation of virtual fon ts

with accen ted letters for T

E

X

Ji ˇ r ´ ı Zla tu ˇ ska

Institute of Computer Scienc e

Masaryk University

Bur e ˇ sova 20, 611 77 Brno

Cze choslovakia

zlatuska@cspuni12.bitnet

Abstract

This pap er presen ts an approac h to w ards deriving fon ts with accen ted

letters for Europ ean languages using virtual fon ts as an alternativ e to the

dev elopmen t of gen uine new fon ts in the MET AF ONT . The ACCENTS pro cessor

is presen ted as a to ol for mec hanization of the pro cess b y enabling automatic

generation of accen ted fon t la y out and the virtual fon t definition from the TFM

file of the source fon t in the T

E

X text enco ding, and from an auxiliary input

con taining corrections of accen t placemen t for sp ecific c haracters.

Key w ords: fon ts for Europ ean languages, virtual fon ts, T

E

X text la y out,

ADOBE standard la y out.

Ac kno wledgmen t: This w ork has b een made p ossible in part thanks to a hardw are

supp ort from the Czec hoslo v ak Charter’77 F oundation.

1 In tro duction

With T

E

X 3.0, Donald Kn uth in tro duced supp ort for 8 bit fon ts and for

virtual fon ts ( VF ). This mak es it p ossible to think of dev eloping fon ts for

Europ ean languages in v olving accen ted letters in a b etter w a y than b y merely

using the built-in \accent primitiv e, or the plain T

E

X macros deriv ed from

it – the use of 8 bit c haracter enco ding is quite essen tial for also using

language-sp ecific h yphenation patterns.

Aside from the problem of c ho osing a particular 256 c haracter table

suitable for the alphab ets with accen ted letters, there are still t w o basic

options ho w to prepare fon ts for Europ ean languages. First, it is p ossible to

extend the MET AF ONT definitions of existing fon ts in order to incorp orate also the accen ted c haracters as c haracters of their o wn. The other p ossibilit y

comes from the fact that in o v erwhelming ma jorit y of Europ ean languages,

the additional c haracters are made up from a core c haracter tak en from

the English fon t, plus one of the accen t c haracters already presen t in the

standard T

E

X text enco ding sc heme. This means that a simpler device than

full MET AF ONT definitions is actually needed: just definitions of accen ted

c haracters as comp ositions of basic c haracters. Virtual fon ts offer this

p ossibilit y , with eac h c haracter in them b eing defined as simple dvi program

generating the app earance of the c haracter needed.

2 New definition v ersus virtual fon t

New MET AF ONT definition of extended fon ts ma y b e seen as the ultimate

solution allo wing for prop er t yp ographical design of ev ery “single core

c haracter – accen t” com bination, together with inclusion of also those

c haracters whic h cannot b e obtained as simple c haracter sup erp ositions. It

also allo ws for taking in to accoun t the particular shap e of the c haracters,

whic h ma y influence the actual design of the result. Example of this ma y

b e placemen t of accen ts to optical cen ter of the core c haracter, not just the

geometrical one tak en from the fon t metric prop erties.

Virtual fon t definition presen ts a “p o or man’s” solution in this con text.

There are, ho w ev er, sev eral reasons wh y it is still w orth considering:

• Virtual fon t definitions can also b e used for fon ts, for whic h no

MET AF ONT definition is a v ailable, suc h as the P ostScript fon ts. Ev en

for fon ts defined in MET AF ONT , it ma y b e considerably simpler to

presen t definitions of accen ted c haracters as merely sup erp ositions of

existing ones than to redefine MET AF ONT descriptions.

• Virtual definitions of 256-c haracter fon ts are more concise than the

full bitmaps generated from MET AF ONT descriptions. This ma y pla y

considerable r^ ole on a PC installation of T

E

X.

• Although there is already a definition of an extended enco ding

con taining c haracters from nearly all Europ ean languages, it is not

ob vious whether there is really a single one design of a unique set

of accen ted c haracters whic h could b e used for all the languages. In

particular, the actual placemen t of accen ts in v arious languages seem

to dep end on t yp ografic rules whic h dep end on the actual language in use. (F or Czec h and Slo v ak, for example, the upp er edge of accen ts o v er

c haracters without ascenders is aligned to the same heigh t. This puts

umlaut rather high for German, where umlaut is the only accen t in

regular use, and hence there’s no need to compare its placemen t with

an ything else. Another example ma y b e accen ts o v er capital letters:

In b oth Czec h and Slo v ak, they can nev er b e omitted ev en in texts in

just capital letters, and there is no transliteration for them. The fact

that they presen t an unseparable part of the letter accoun ts for their

actual placemen t higher than in F renc h or German.) Should minor

mo difications in accen t placemen t b e needed, virtual definitions are

more suitable for main taining suc h a “family” of t yp eface mo difications,

all within the same basic enco ding sc heme la y out.

• Some older dvi device driv ers ma y not b e able to handle new eigh t-bit

fon ts. While it is easy to switc h from pre-3.0 T

E

X to 3.0 or higher,

c hanging the device driv er (or screen preview er, for that matter) ma y

b e if not a real pain, than at least considerably more complicated, as

far as mo difications of driv ers for ev ery single device m ust p oten tially

b e made. F or virtual fon ts, there are p ost-pro cessors a v ailable whic h

p erform virtual c haracter expansion in a dvi file (e.g., DVICOPY , or

dvi2dvi ), so that the resulting dvi file can b e pro cessed b y driv ers not

capable of handling either virtual fon ts or eigh t-bit fon ts.

3 Virtual fon t generator for accen ted letters

Under the assumption of a fixed c haracter enco ding of the basic (English)

fon t, there is clearly a uniform w a y of comp osing core c haracters with the

accen ts. This can b e made mec hanical b y designing a virtual fon t generator.

This is the purp ose of the ACCENTS pro cessor dev elop ed b y the presen t

author.

The ACCENTS virtual fon t generator needs to b e able to p erform c haracter

comp ositions to the same exten t as T

E

X the program. Hence, the same input

information ab out the source fon t is needed, that is the corresp onding TFM

fon t metric file. In order to comp ensate for the necessary fine-tuning of the

relativ e p osition of the core c haracter and the accen t, additional auxiliary

input ma y b e presen t, con taining differences in accen t placemen t relativ e to

the default p ositioning using algorithms based on plain T

E

X macros.

The output consists of a TFM and an asso ciated VF files, defining the resulting virtual fon t.

P articular features of the ACCENTS pro cessor are discussed in subsequen t

paragraphs.

3.1 Virtual fon t la y out

In late 1990, TUG Multilingual Activities group designed the Extende d

T

E

X F ont Enc o ding sc heme, cf. [ F erguson90 ]. This enco ding not only places

128 additional accen ted c haracters in to the upp er part (ab o v e 127) of the

c haracter table, but it also mak es a few c hanges in the lo w er part of the

table with resp ect to the T

E

X text fon t enco ding as in tro duced b y Donald

Kn uth: First 32 c haracters are dev oted to accen ts, ligatures, and quotation

marks, p ositions 32 – 127 follo w exactly the ASCI I c haracters and ASCI I

la y out without an y exception.

While the in tro duction of the new extended T

E

X fon t enco ding ma y b e

suitable for a new fon t design, there are at least t w o reasons wh y c hanges in

the lo w er part of the enco ding sc heme are not suitable as the basis for the

virtual fon t la y out:

• Some of the c haracters from the extended sc heme are not presen t at all

in the basic fon t la y out that has to b e used as the starting p oin t. Some

of those presen t m ust b e re-designed: the English op ening quotes | “ |

cannot b e directly tak en as German (and Czec h, for that matter) closing

quotes | “ | , b ecause in Computer Mo dern they are asymetric with

resp ect to the b o x they are enclosed in.

• F rom the user’s p oin t of view, there seems to b e virtue in fon t

extensions b eing c onservative , and not mo difying their common parts.

In particular, if families of fon ts preserv e c haracters accessible directly

from the input text, c hanges from one fon t t yp e to another can b e

made more easily – b y just c hanging the name of the fon t in its \font

definition, without the need for c hanging macros whic h pro vide the

con text for this fon t.

When the author started to think ab out the design of the ACCENTS

pro cessor, he sort of automatically though t of the only candidate for the

underlying enco ding for it as b eing the Cork sc heme from [ F erguson90 ]

– some standard is b etter than none. After thinking it o v er, ho v ev er, he

decided not to consider accen ted virtual fon ts generated b y ACCENTS as an y em ulation of gen uine fon ts with the Cork enco ding sc heme, but rather

as just a conserv ativ e extension of the underlying fon t with T

E

X standard

enco ding: that sc heme is also a standard, after all. This allo ws to consider

an y T

E

X standard fon t on input, not just Computer Mo dern, whic h is also

wh y ACCENTS w as conceiv ed for.

The basic enco ding sc heme used b y ACCENTS on the output, is therefore

the T

E

X text fon t enco ding for c haracters 0–127, and the extended T

E

X fon t

enco ding (or rather a subset of it) for c haracters 128–255; see T able 1.

In fact, at the time of writing this pap er it is planned to add an additional

c onfigur ation input to ACCENTS in order to allo w for completely general

re-arrangemen t of the output fon t la y out, and for the sp ecification whic h

c haracters are made from whic h com binations particular core c haracters and

one of the 13 accen ts built in ACCENTS . One suc h a re-arrangemen t is already

p erformed b y the program: ACCENTS can recognize a TFM with ADOBE standard

enco ding (“ra w” v ersion, using the terminology of dvips – see T able 2), and

to re-arrange it in to a subset of T

E

X text fon t enco ding, see T able 3. Some of

the additional ADOBE la y out c haracters disapp ear as a result of this mapping,

but from T

E

X they w ould still b e accessible using the original “ra w” TFM .

The p ossibilit y of selecting other fon t enco ding sc heme seems to b e

imp ortan t also for generating sp ecialized fon ts for a particular language.

The extended T

E

X fon t enco ding ma y b e suitable for exc hanging texts

in ternationally and for arc hiving purp oses. F or a practical T

E

X installation

for a particular national language there ma y b e an imp ortan t obstacle to

using a single enco ding sc heme encompassing all conceiv able c haracters:

The disk space needed for suc h fon ts ma y b e just to o m uc h on a PC-sized

installation, and a sp ecialized language-tailored fon t ma y pro v e itself to b e

a necessit y for regular da y-to-da y use.

3.2 Accen t p osition adjustmen t input

The ACCENTS pro cessor allo ws for a limited con trol o v er details of accen t

placemen t in order to allo w for precise fine-tuning of their resp ectiv e p osition.

The user-supplied auxiliary adjustmen t input consists of prop ert y lists for

eac h c haracter for whic h the automatic accen t placemen t should b e mo dified:

(CHARACTER char acter c o de adjustment lists )

Here adjustment lists sp ecify direction ( UP , DOWN , LEFT , RIGHT ), and distance

in terms of design size of the fon t (with the p ossibilit y of mo difying it b y a factor set b y design units).

Accen ted fon t from T able 1 sho ws the effect of default accen t placemen t.

This usually leads to a satisfactorily lo oking result, but for more profes-

sionally lo oking accen ted fon t some corrections are usually needed. I will

commen t on a few mo difications in v olving Czec h letters so that the c harac-

ter of the mo difications b ecame more apparen t. First, there are sev eral cases

when the “h´ a ˇ cek” accen t (ˇ) transforms itself in to an ap ostrophe b eing put

after the letter – this is the case of the letters L , d , l , and t . The amoun t of

adjustmen t in those cases strongly dep ends on the particular fon t design, in

this case w e could try the follo wing:

(DESIGNUNITS R 15)

(CHARACTER O 211 (LEFT R 3))

(CHARACTER O 264 (LEFT R 2.5) (UP R 2))

(CHARACTER O 244 (LEFT R 1))

(CHARACTER O 251 (LEFT R 1))

The result of these c hanges can b e seen in the follo wing table:

default adjuste d

p osition p osition

’211

’ L ’ L

’244 ’d ’d

’251 ’l ’l

’264

’ t

’

t

Another example of a c haracter where accen t placemen t should b e corrected

is C , b oth upp er and lo w er case. Because of the shap e of the core letter,

cen tered accen t placemen t mak es the “h´ a ˇ cek” o v er them to slide to the left:

ˇ

C ˇ c

F or b etter app earance, b oth of the accen ts should b e shifted to the righ t.

Moreo v er, the accen t o v er capital C should also go a bit higher, as w e

men tioned earlier. Better resulting app earance w ould b e:

ˇ

C ˇ c

This w as ac hiev ed b y app ending the adjustmen ts input sho wn ab o v e b y:

(CHARACTER O 203 (RIGHT D 0.75) (UP R 0.4))

(CHARACTER O 243 (RIGHT D 0.25))

After this correction, “h á ˇ cek” can b ecome “h ´ a ˇ cek” .

Practical exp erience with a MET AF ONT design of nativ e fon ts for

Czec h and Slo v ak (deriv ed from Computer Mo dern fon t family b y P etr

No v´ ak [ No v´ ak89 ]) has sho wn that the accen t placemen t and corrections

to the shap e of the accen ts required quite a h uge amoun t of assistance

from a professional t yp ographer. That made the time required for that task

extend to ab out half a y ear including the MET AF ONT co de debugging. It can

b e exp ected that for professionally lo oking accen ted c haracters defined for

v arious t yp efaces b y VF -defined comp ositions, it w ould in general b e a go o d

idea to in vite a professional t yp ographer to assist with the accen t placemen t

fine-tuning.

3.3 Generated c haracter definitions

When defining VF definitions of c haracters, it is p ossible to design

in triguing com binations of source fon t c haracters and op erations with them.

Dimensions of the VF c haracter are tak en from the TFM as quan tities

indep enden t of the actual definition of the virtual c haracter. When

pro cessing dvi file with virtual c haracters, the dvi pro cessor encloses the

virtual definition b y push and pop , and after prin ting the c haracter, it mo v es

the reference p oin t to the righ t b y the amoun t sp ecified as the c haracter

width in TFM .

If an output dvi driv er cannot handle VF fon ts, it is necessary to expand

virtual c haracters b y some p ost-pro cessor to the T

E

X, suc h as, e.g., DVICOPY .

Here is where p oten tial trouble starts: If the last c haracter expanded b efore

the final enclosing pop do es not righ t-align with the desired next reference

p oin t p osition, DVICOPY generates an “in visible” rule p erforming horizon tal

mo v e comp ensating for the difference. Older driv ers do not understand it

prop erly , and instead of the mo v e they really generate a rather h uge solid

blac k v ertical rule.

In our case, one of the starting design requiremen ts w as the abilit y to

pro cess dvi files with virtual accen ted letters also b y older driv ers. ACCENTS

therefore tak es care to ensure that

• the generated TFM width is exactly the source TFM width of the core

c haracter; and

• the core c haracter is alw a ys prin ted last, so that its righ t end aligns

with the righ t end of the whole virtual c haracter.

As a result of the precautions describ ed ab o v e, the dvi file con taining

references to virtual accen ted fon ts are guaran teed to w ork ev en with

older dvi driv ers, after p erforming virtual fon t c haracters expansion using

DVICOPY .

3.4 Additional metric information

As far as the information from the ligature and k erning arra y of the input TFM

is concerned, it is expanded and copied in to the output TFM . The expansion

concerns accen ted c haracters: they inherit the same k erning information as

their core ones.

Ligatures are copied v erbatim: an y ligature defined in the input fon t will

b e accessible from the virtual fon t as w ell. (Pro vided all the participating

sym b ols mak e it through in to the VF fon t.)

3.5 Pro cessing ADOBE enco ded input

Virtual fon t generation can also b e com bined with c haracter enco ding

rearrangemen t, as used b y , e.g., the AFM2TFM b y from dvips distribution.

The ACCENTS pro cessor can recognize ADOBE standard enco ding TFM ’s on

the input, and to p erform t w o tasks in one run:

• It p erforms the c hanging of the fon t la y out to (a subset of ) T

E

X text

fon t enco ding with all those c haracters presen t, whic h can b e found in

ADOBE fon ts.

• F or certain accen ted c haracters, op erations “b ehind the scene” are

p erformed: Accen ts ma y b e tak en from the source fon t ev en though

they w ould not app ear as individual c haracters in the resulting fon t

(suc h as P olish “ogonek”), or accen ted c haracters ma y b e tak en from

the input (“ra w”) fon t (suc h as P olish suppressed ł).

Some c haracters from the input table ma y disapp ear in the course of the

fon t la y out translation. As noted earlier, all of them remain in the source

fon t, and hence they can b e accessed there should the user needed them.

Accen ted fon t from T able 3 has b een generated from the metric

information describing the “ra w” ADOBE fon t from T able 2.

4 Conclusion

The ACCENTS pro cessor has b een presen ted, designed for automatic

generation of accen ted virtual fon ts for Europ ean languages from English

input fon ts in the T

E

X text fon t la y out. W e ha v e discussed the reasons wh y

accen ted virtual fon ts are w orth b eing considered as a viable alternativ e to

gen uine MET AF ONT -defined accen ted fon ts.

The ACCENTS pro cessor has b een programmed in WEB with substan tial

parts tak en from VFTOVP and VPTOVF . It can b e distributed freely and its

source text mo dified under the GNU General Public Licence condition of

the F ree Soft w are F oundation. So far, c hange files for p orts under MSDOS

and SCO Unix are a v ailable (b y the author and Da vid T oman).

References

[F erguson90] Mic hael J. Fer guson : “F on tes latines europ ´ eennes et T

E

X 3.0”,

Cahiers GUT enb er g , no. 7, No v em b er 1990, pp. 29–31; adaptation

for F renc h from TUGb o at , v ol. 11 no. 4.

[No v´ ak89] P etr No v ´ ak , private c ommunic ation , 1989.

T able 1: Default output fon t la y out of ACCENTS .

´ 0 ´ 1 ´ 2 ´ 3 ´ 4 ´ 5 ´ 6 ´ 7

´ 00x Γ Δ Θ Λ Ξ Π Σ Υ

˝ 0x

´ 01x Φ Ψ Ω ff fi fl ffi ffl

´ 02x ı ȷ ` ´ ˇ ˘ ¯˚

˝ 1x

´ 03x ¸ ß æ œ ø Æ Œ Ø

´ 04x ! ” # $ % & ’

˝ 2x

´ 05x ( ) * + , - . /

´ 06x 0 1 2 3 4 5 6 7

˝ 3x

´ 07x 8 9 : ; ¡ = ¿ ?

´ 10x @ A B C D E F G

˝ 4x

´ 11x H I J K L M N O

´ 12x P Q R S T U V W

˝ 5x

´ 13x X Y Z [ “ ] ^˙

´ 14x ‘ a b c d e f g

˝ 6x

´ 15x h i j k l m n o

´ 16x p q r s t u v w

˝ 7x

´ 17x x y z – — ˝ ~¨

´ 20x

˘

A

‘

A

´

C

ˇ

C

ˇ

D

ˇ

E

‘

E

˘

G

˝ 8x

´ 21x

´

L ’L Ł

´

N

ˇ

N

˝

O

´

R

´ 22x

ˇ

R

´

S

ˇ

S Ş

ˇ

T Ţ

˝

U

˚

U

˝ 9x

´ 23x

¨

Y

´

Z

ˇ

Z

˙

Z

˙

I

´ 24x ă

‘ a ´ c ˇ c ’d ˇ e

‘ e ğ

˝ Ax

´ 25x

´

l ’l ł ń ň ő ´ r

´ 26x ˇ r ´ s ˇ s ¸ s ’ t ¸ t ű ˚ u

˝ Bx

´ 27x ÿ ´ z ˇ z ż

´ 30x

`

A

´

A

^

A

~

A

¨

A

˚

A Ç

˝ Cx

´ 31x

`

E

´

E

^

E

¨

E

`

I

´

I

^

I

¨

I

´ 32x

~

N

`

O

´

O

^

O

~

O

¨

O

˝ Dx

´ 33x

`

U

´

U

^

U

¨

U

´

Y

´ 34x à á â ã ä ˚ a ç

˝ Ex

´ 35x ` e ´ e ^ e ¨ e ` ı ´ ı ^ ı ¨ ı

´ 36x ñ ò ó ô õ ö

˝ Fx

´ 37x ù ú û ü ý

˝ 8 ˝ 9 ˝ A ˝ B ˝ C ˝ D ˝ E ˝ F

T able 2: “Ra w” ADOBE stardard enco ding fon t la y out.

´ 0 ´ 1 ´ 2 ´ 3 ´ 4 ´ 5 ´ 6 ´ 7

´ 04x ! " # $ % & ’

˝ 2x

´ 05x ( ) * + , - . /

´ 06x 0 1 2 3 4 5 6 7

˝ 3x

´ 07x 8 9 : ; < = > ?

´ 10x @ A B C D E F G

˝ 4x

´ 11x H I J K L M N O

´ 12x P Q R S T U V W

˝ 5x

´ 13x X Y Z [ \ ] ^ _

´ 14x ‘ a b c d e f g

˝ 6x

´ 15x h i j k l m n o

´ 16x p q r s t u v w

˝ 7x

´ 17x x y z { | } ~

´ 24x ¡ ¢ £ ⁄ ¥ ƒ §

˝ Ax

´ 25x ¤ ' “ « ‹ › fi fl

´ 26x – † ‡ · ¶ •

˝ Bx

´ 27x ‚ „ ” » … ‰ ¿

´ 30x ` ´ ^ ~ ¯ ˘˙

˝ Cx

´ 31x ¨ ˚ ¸ ˝ ˛ˇ

´ 32x —

˝ Dx

´ 33x

´ 34x Æ ª

˝ Ex

´ 35x Ł Ø Œ º

´ 36x æ ı

˝ Fx

´ 37x ł ø œ ß

˝ 8 ˝ 9 ˝ A ˝ B ˝ C ˝ D ˝ E ˝ F

T able 3: Virtual fon t with accen ted letters generated from TFM of the “ra w”

ADOBE fon t from T able 2.

´ 0 ´ 1 ´ 2 ´ 3 ´ 4 ´ 5 ´ 6 ´ 7

´ 00x

˝ 0x

´ 01x fi fl

´ 02x ı ` ´ ˇ ˘ ¯˚

˝ 1x

´ 03x ¸ ß æ œ ø Æ Œ Ø

´ 04x ! ” # $ % & ’

˝ 2x

´ 05x ( ) * + , - . /

´ 06x 0 1 2 3 4 5 6 7

˝ 3x

´ 07x 8 9 : ; ¡ = ¿ ?

´ 10x @ A B C D E F G

˝ 4x

´ 11x H I J K L M N O

´ 12x P Q R S T U V W

˝ 5x

´ 13x X Y Z [ “ ] ^˙

´ 14x ‘ a b c d e f g

˝ 6x

´ 15x h i j k l m n o

´ 16x p q r s t u v w

˝ 7x

´ 17x x y z – — ˝ ~¨

´ 20x Ă Ą Ć Č Ď Ě Ę Ğ

˝ 8x

´ 21x Ĺ ’L Ł Ń Ň Ő Ŕ

´ 22x Ř Ś Š Ş Ť Ţ Ű Ů

˝ 9x

´ 23x Ÿ Ź Ž Ż İ

´ 24x ă ą ć č ’d ě ę ğ

˝ Ax

´ 25x ĺ ’l ł ń ň ő ŕ

´ 26x ř ś š ş ’t ţ ű ů

˝ Bx

´ 27x ÿ ź ž ż

´ 30x À Á Â Ã Ä Å Ç

˝ Cx

´ 31x È É Ê Ë Ì Í Î Ï

´ 32x Ñ Ò Ó Ô Õ Ö

˝ Dx

´ 33x Ù Ú Û Ü Ý

´ 34x à á â ã ä å ç

˝ Ex

´ 35x è é ê ë ì í î ï

´ 36x ñ ò ó ô õ ö

˝ Fx

´ 37x ù ú û ü ý

˝ 8 ˝ 9 ˝ A ˝ B ˝ C ˝ D ˝ E ˝ F