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O
verview

•
F

ont form
ats

•
O

S
 and non-T

eX
 appliction support

•
W

hich T
eX

 applications use w
hich font

form
ats

•
C

aveats



F
ont F

orm
ats

•
T

ype 0 (C
om

posite)

•
T

ype 1 and M
M

extensions

•
T

ype 2

•
T

ype 3

•
T

ypes 9, 10, 11, 32
(C

ID
keyed)

•
T

ype 14
(C

ham
eleon)

•
T

ype 42

•
T

rue T
ype

•
O

penT
ype



T
ype 1 and M

M
 fonts

•
U

ses cubic B
ezier curves to describe

glyph outlines.

•
D

epends on P
S

 interpreter or font
rasterizer to ra sterizerthe font.

•
“P

rivate” data is encrypted, but if font is
decrypted, it is m

ostly A
S

C
II (there is

som
e binary data -- the glyph outlines and

subroutines).



T
ype 1 and M

M
 fonts (cont.)

•
M

ultiple M
aster (M

M
) fonts are based on

T
ype 1, but allow

 for design axes (optical
size and w

eight, for instance). T
he “final”

font that is used is an instance of the font
w

here the contribution of each of the
design axes is fixed.

•
F

or m
ore inform

ation on T
ype 1 and M

M
fonts, see A

dobe’s docum
entation

available at http://partners.adobe.com
.



T
ype 2 (C

F
F

) fonts

•
T

ype 1 on steroids.

•
B

inary data, rather than A
S

C
II data.

•
N

ot encrypted.

•
T

able based (data is looked up in a table
using indices).

•
O

perators used for creating glyph outlines
have been changed for realization of
sm

aller glyph definitions.



T
ype 2 (C

F
F

) fonts (cont.)

•
R

equires font raterizer or L
evel 3

interpreter for rasterization.

•
U

sed in O
penT

ype fonts.

•
T

o a P
S

 interpreter, treated the sam
e as a

T
ype 1 font, except the F

ontT
ype key’s

value is 2, not 1.



T
ype 3 fonts

•
In general, require a P

S
 interpreter for

rasterization.

•
M

ore flexible than T
ype 1 fonts, as they

use the full pow
er of a P

S
 interpreter;

how
ever, certain rules m

ust be obeyed.

•
C

an be bitm
ap, or outline, or a

com
bination of both bitm

ap and outline.



T
ype 14 fonts

•
U

ndocum
ented form

at proprietary to
A

dobe.



T
ype 42 fonts

•
P

S
 w

rapper around a T
rue T

ype font.

•
S

ee discussion of T
rue T

ype fonts for
m

ore inform
ation.

•
T

ype 42 fonts require a P
S

 interpreter
w

hich understands the T
ype 42 form

at
(and hence, has a T

rue T
ype rasterizer).

M
ost level 2 and all level 3 interpreters

understand T
ype 42 fonts.



T
ype 0 fonts

•
A

 com
posite font -- a font com

posed of
base fonts (T

ypes 1, 2, 3, 14, and 42),
other T

ype 0 fonts, and C
ID

 keyed fonts.

•
O

rganized hierarchically. T
he top level

font is called the root font. F
onts below

the root font are called descendant fonts,
and the T

ype 0 font above a descendant
font is called a parent font.



T
ype 0 fonts (cont.)

•
S

pecial rules are applied w
hen the P

S
operator show

 and its variants are used
w

hen the current font is a T
ype 0 font.

•
C

om
posite fonts can use other com

posite
fonts for descendent fonts, up to 5 levels
deep.

•
O

ne application of com
posite fonts is

synthesis of caps and sm
all caps fonts.



C
ID

 keyed fonts

•
C

ID
 stands for C

haracter Identifier

•
T

ype 9 fonts use T
ype 1 glyph outlines,

T
ype 10 fonts build glyphs in a fashion

sim
ilar to how

 T
ype 3 fonts build glyphs,

T
ype 11 fonts uses T

ype 42 (T
rue T

ype)
glyph outlines, and T

ype 32 uses cached
glyph inform

ation.

•
T

ype 9 and T
ype 11 C

ID
 keyed fonts are

the m
ost com

m
on C

ID
 keyed fonts.



C
ID

 keyed fonts (cont.)

•
C

ID
 keyed fonts are a com

bination of
A

S
C

II data and tables w
hose data is

referenced by offsets derived from
 the

C
ID

.

•
C

haracter codes are m
apped to C

ID
s by a

specialP
S

 R
esource called a C

m
ap

(character m
ap).



T
rue T

ype fonts

•
Q

uadratic B
ezier curves are used rather

than cubic B
ezier curves.

•
Jointly developed by A

pple and M
icrosoft

(!) as a com
petitor to T

ype 1 fonts.

•
T

able based.

•
B

inary data.

•
G

lyph data is referenced by offsets
derived from

 a glyph index.



T
rue T

ype fonts (cont.)

•
G

lyph indices are obtained from
 a cm

ap
table in the font.  T

hat is, the cm
ap table

is used to m
ap character codes to glyph

indices.

•
A

 T
ype 42 font is P

S
 w

rapper around the
data of the T

rue T
ype font.  T

he data is
stored in an array called sfnts.  T

he
elem

ents of the sfnts array are
hexadecim

al encoded strings containing a
portion

of
the

T
T

data



T
rue T

ype fonts (cont.)

•
T

here are patents associated w
ith

interpreting T
rue T

ype fonts.  A
pple holds

the patents.



O
penT

ype fonts

•
F

orm
at jointly developed by A

dobe and
M

icrosoft.

•
T

w
o types of glyph data: C

F
F

 and T
rue

T
ype.

•
L

ike T
rue T

ype fonts -- table based,
binary data.

•
E

xtra layout inform
ation is stored in tables

in the font.  N
ew

 layout tables can be
designed and included in the

ifi
i



O
penT

ype fonts (cont.)

•
M

ay require (1) a typesetting system
 that

resolves O
T

 layout tables to standard
O

S
/interpreter layout routines, and (2) a

T
rue T

ype/C
F

F
 rasterizer.  InD

esign is an
application that can handle O

T
 fonts.



O
S

 and non-T
eX

 application
support

•
M

acO
S

 8.5 -- 9.x

•
M

acO
S

 X

•
W

indow
s

•
U

N
IX

/L
inux

•
N

on-T
eX

 applications



M
acO

S
 8.5 -- 9.x

•
O

S
 itself handles T

rue T
ype fonts.

•
A

T
M

 is required for C
ID

 keyed and T
ype

1/M
M

 support.

•
T

rue T
ype fonts are stored in a screen

suicase, w
ith T

T
 data stored in the sfnt

resource.

•
T

ype 1/M
M

 data is split betw
een a screen

suitcase and an L
W

F
N

 file.



M
acO

S
 8.5 -- 9.x (cont.)

•
T

ype 9 C
ID

 keyed fonts are stored in one
of tw

o form
ats: a data fork file that

contains the C
ID

 keyed font itself, w
ith

A
T

M
 providing the C

M
ap data, or in a

screen suitcase in w
hich the C

ID
 keyed

font is stored in a special table.  In the
latter case, A

T
M

 is still needed for
rasterization needs.

•
N

ot sure about other C
ID

 keyed font
types



M
acO

S
 X

•
T

rue T
ype support built in.

•
H

aven’t experim
ented, but apparently,

T
ype 1 support is also built in.  P

erhaps
this is inherited from

 N
eX

T
S

tep?

•
S

hips w
ith som

e high quality C
JK

 fonts.
A

re they O
penT

ype?  A
ccording to press

releases, they are.  I haven’t confirm
ed

this.



M
acO

S
 X

 (cont.)

•
O

S
 X

 gets rid of the screen suitcase.  T
he

data previously stored in the screen
suitcase (the resource fork) is now

 stored
in a special form

at in w
hat w

as previously
called the data fork (and w

hat W
indow

s
and U

N
IX

 users have alw
ays called a

file).



W
indow

s

•
T

rue T
ype is built into W

indow
s 9X

.
O

penT
ype support is built in, but only for

T
rue T

ype glyph data O
T

 fonts.

•
O

penT
ype support for both C

F
F

 and T
T

fonts is built into W
indow

s 2000 and its
variants (M

icrosoft licensed code from
A

dobe for the C
F

F
 rasterizer).

•
W

2K
 also has built in support for T

ype 1
fonts.



W
indow

s (cont.)

•
A

T
M

 is necessary for T
ype 1 support on

W
indow

s 9X
 and N

T
.

•
B

e careful!  W
indow

s N
T

 w
ill convert

T
ype 1 fonts to T

T
 form

at unless A
T

M
 is

installed.

•
N

ot sure about C
ID

 keyed support for
W

indow
s.



L
inux/U

N
IX

•
T

ype 1 rasterizer built into m
ost m

odern
U

N
IX

 X
 w

indow
 font servers..

•
T

he sam
e is true for T

T
 support.

•
O

n L
inux, one can get T

T
 support using

xfstt.  T
he T

T
 rasterizer that is used is

F
reeT

ype 1.x.

•
T

here are versions of font servers for
X

F
ree 86 that use F

reeT
ype 2, so that

they support T
ype 1 fonts.



L
inux/U

N
IX

 (cont.)

•
F

reeT
ype is one font rasterizer for

U
N

IX
/L

inux (and other system
s, as w

ell).
It supports O

T
/T

T
/T

ype 1/C
F

F
/C

ID
/M

M
fonts.

•
T

1L
ib is another font rasterizer for

U
N

IX
/L

inux, but it only supports T
ype 1

fonts (not sure about M
M

 support).



N
on-T

eX
 applications

•
InD

esign w
as the first application to ship

w
ith O

T
 font support.

•
P

hotoshop w
as A

dobe’s next application
to ship w

ith O
T

 support.

•
Illustrator is the next application
scheduled to get O

T
 support.

•
E

ach uses C
oolT

ype, A
dobes font engine.

•
M

ost applications get their font support
from

 the O
S

.



T
eX

 applications

•
dvips/odvips

•
pdftex

•
dvipdfm

•
xdvi



dvips/odvips

•
dvips can use T

ype 1, T
ype 3 and T

ype
42 fonts.  S

ubsetting is supported for T
ype

1 fonts only.  O
ther font form

ats (3, 42)
need to have the font fully em

bedded.

•
odvips can use w

hat dvips uses, plus C
ID

keyed fonts.



pdftex

•
pdftex supports T

ype 1, T
T

, and
O

penT
ype fonts (either T

T
 or C

F
F

 glyph
outlines).

•
pdftex can subset T

T
 and T

ype 1 fonts.

•
F

or O
penT

ype fonts w
ith T

T
 glyph data,

pdftex can subset glyph data.

•
F

or O
penT

ype/C
F

F
 fonts, the C

F
F

 data is
placed in the P

D
F

 file unaltered. N
o

subsetting occurs.



pdftex (cont.)

•
T

ype 3 fonts are supported, but only by
conversion of P

K
 files to bitm

ap T
ype 3

form
at.



dvipdfm

•
S

upports T
ype 1 fonts.  I do not know

 if it
supports T

T
 fonts.



xdvi

•
T

here is a version of xdvi that uses T
1L

ib
for T

ype 1 font support.  If F
reeT

ype w
ere

used instead, T
T

 font support could also
be added.



C
aveats

•
C

ID
 keyed font support (or large C

JK
 T

T
font) for T

eX
 (pdftex, tex and other

variants, but not O
m

ega) applications is
difficult.  T

he general idea is to split the
font into several sm

aller T
ype 1 font

(think of ttf2pt1) and then to use the
sm

aller T
ype 1 files.



C
aveats (cont.)

•
M

M
 support is also available, but one has

to create instances before hand.  T
his is

usually done by using E
ddie K

ohler’s M
M

tools.

•
E

ncoding issues -- m
ost O

S
s have som

e
character codes that the cannot display.
S

o one has to be careful in w
hat

encodings they use.



C
aveats (cont.)

•
B

e careful w
ith subsetting!



T
he G

ood, T
he B

ad and the
U

gly
•

T
he G

ood: O
penT

ype

•
T

he B
ad: A

pple’s P
atents

•
T

he U
gly: bitm

ap T
ype 3 fonts


