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A
partfrom

the
binariespdfTE X

and
pdfeTE X

the
com

pilation
also

producesa
few

otherfilesw
hich

are
needed

fo
rrunning

b
o

th
pdfTE X

versio
ns:

pdftex.pool,pdfetex.pool
Th

e
p

o
o

lfiles,n
eed

ed
fo

rcreatin
g

fo
rm

ats,lo
cated

in
build/texk

/web2c

3.3
Placing

fi
les

The
nextstep

is
to

p
utthe

freshly
co

m
p

iled
b

inaries
and

p
o

o
lfiles

into
theirp

ro
p

erp
laces

w
ithin

the
tds

structure
o

fthe
TE X

system
.Putthe

filespdftex
and

pdfetex
into

the
d

irecto
ry

(e.g.fo
ra

typ
icalteTE X

system
)/usr/local/teTeX/bin/i686-pc-linux-gnu,an

d
th

e
p

o
o

lfiles
in

to
/usr/local/teTeX

/share/texmf/web2.

D
on’tforgetto

do
a

texconfig
init

afterw
ards,so

thatallform
ats

are
regenerated

w
ith

the
fresh

binaries.

3.4
Setting

search
paths

W
eb2c--based

program
s,including

pdfTE X
,use

the
W

eb2c
run--tim

e
configuration

file
called

texmf.cnf.The
location

ofthis
file

is
the

appropriate
position

w
ithin

the
tds

tree
relative

to
the

place
ofthe

pdfTE X
binary;on

a
teTE X

system
,file

texmf.cnf
typically

is
located

eitherin
directorytexmf/web2c

ortexmf-local/web2c.
The

p
ath

to
file

texmf.cnf
can

also
b

e
setup

b
y

the
enviro

nm
entvariab

le
TEXMFCNF.

N
extyou

m
ightneed

to
edittexmf.cnf

so
thatpdfTE X

can
find

allnecessary
files,butthe

texmf.cnf
files

com
ing

w
ith

the
m

ajorTE X
distributionsshould

already
be

setup
fornorm

aluse.You
m

ightcheck
into

the
file

texmf.cnf
to

see
w

here
the

vario
us

b
its

and
p

ieces
are

go
ing.

pdfTE X
uses

the
search

p
ath

variab
les

sho
w

n
in

tab
le

1.

used
for

texm
f.cnf

o
utp

utfiles
TEXMFOUTPUT

inp
utfiles,im

ages
TEXINPUTS

fo
rm

atfiles
TEXFORMATS

textp
o

o
lfiles

TEXPOOL
enco

d
ing

files
ENCFONTS

fo
ntm

ap
files

TEXFONTMAPS
tfm

files
TFMFONTS

virtualfo
nts

VFFONTS
typ

e1fo
nts

T1FONTS
TrueTyp

e
fo

nts
TTFONTS

p
ixelfo

nts
PKFONTS

Table
1

The
W

eb2c
variab

les.

TEXMFOUTPUT
N

orm
ally,pdfTE X

putsitsoutputfilesin
the

currentdirectory.Ifany
outputfile

cannotbe
opened

there,ittries
to

open
itin

the
directory

specified
in

the
environm

entvariable
TEXMFOUTPUT.There

is
no

d
efaultvalue

fo
rthatvariab

le.Fo
rexam

p
le,ifyo

u
typ

e
pdfetex

paper
and

the
currentd

irecto
ry

is
no

tw
ritab

le,ifTEXMFOUTPUT
has

the
value

/tmp,pdfTE X
attem

pts
to

create
/tmp/paper.log

(and
/tmp/paper.pdf,if

any
o

utp
utis

p
ro

d
uced

.)

TEXINPUTS
Thisvariable

specifiesw
here

pdfTE X
findsitsinputfiles.Im

age
filesare

considered
input

files
and

searched
fo

ralo
ng

this
p

ath.

TEXFORMATS
Search

p
ath

fo
rfo

rm
at(.fmt)files.

TEXPOOL
Search

p
ath

fo
rp

o
o

l(.pool)files.
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Xy--pic
Ifthe

PostScriptback--end
is

notrequested,Xy--pic
uses

its
ow

n
Type

1fonts,and
needs

no
special

attentio
n.

tpic
The

‘tpic’\special
com

m
ands

(used
in

som
e

m
acro

packages)can
be

redefined
to

produce
literalpdf,

using
so

m
e

m
acro

s
w

ritten
b

y
H

ans
H

agen.

M
E
T
A

P
O

S
T

A
lth

o
u

gh
th

e
o

u
tp

u
to

f
M

E
T
A

P
O

S
T

isPostScript,itis
in

a
h

igh
ly

sim
p

lified
fo

rm
,an

d
a

M
E
T
A

P
O

S
T

to
pdfconversion

(m
ptopdf,w

ritten
by

H
ansH

agen
and

Tanm
oy

Bhattacharya)isim
plem

ented
asa

seto
fm

acro
s

w
hich

read
s
M

E
T
A

P
O

S
T

o
utp

utand
sup

p
o

rts
allo

fits
features.

pdf
Itis

p
o

ssib
le

to
insertarb

itrary
o

ne--p
age--o

nly
pdffiles,w

ith
theiro

w
n

fo
nts

and
grap

hics,into
a

d
o

cum
ent.The

co
verp

age
o

fthis
d

o
cum

entis
an

exam
p

le
o

fsuch
an

insert,b
eing

a
o

ne
p

age
d

o
cum

ent
generated

b
y

pdfTE X
.

Fornew
w

ork,the
M

E
T
A

P
O

S
T

route
is

highly
recom

m
ended.Forthe

future,A
dobe

has
announced

thatthey
w

illd
efine

a
sp

ecificatio
n

fo
r‘encap

sulated
pdf’,and

this
sho

uld
so

lve
so

m
e

o
fthe

p
resentd

ifficulties.

The
inclusio

n
o

fraw
PostScriptco

m
m

and
s

—
a

techniq
ue

utilized
b

y
fo

rinstance
the

pstricks
p

ackage—
cannotbe

supported.A
lthough

pdfis
a

directdescendantofPostScript,itlacks
any

program
m

ing
language

co
m

m
and

s,and
canno

td
ealw

ith
arb

itrary
PostScript.

9
C

haracter
translation

C
haracters

thatare
inputto

pdfTE X
are

subjectto
optionalTE X

charactertranslation
(tcx)undercontrolofatcx

file.The
tcx

m
aps

the
inputcharactercodes

(e.g.from
\input

or\read)to
the

charactercodes
as

seen
by

pdfTE X
.This

m
apping

takes
place

before
the

characters
enterpdfTE X

’s
‘m

outh’.Ifno
tcx

file
is

read,the
input

characters
enterpdfTE X

d
irectly;no

m
ap

p
ing

is
d

o
ne.

tcx
filesconsistoflineseach

containing
one

ortw
o

integernum
bersin

the
range

0..255,eitherin
decim

alorhex
notation.A

com
m

entsign
‘%’in

atcx
line

startsa
com

m
entuntilthe

end
ofline.The

firstnum
berin

each
line

is
form

atching
the

inputcharactercode,the
second,optionalnum

beris
the

corresponding
TE X

charactercode.
Ifa

line
contains

only
one

num
ber,characters

w
ith

this
code

enterpdfTE X
unchanged;no

m
apping

is
done.

tcx
m

apping
also

influencespdfTE X
outputstream

s
for\message

and
\write.W

ithouttcx
m

apping,only
characters

thatare
w

ithin
the

range
32..126

are
flagged

as
‘printable’,m

eaning
thatthese

characters
are

output
d

irectly
b

y
\message

and
\write

p
rim

itives.C
haracters

o
utsid

e
the

range
32..126

are
instead

o
utp

utin
escaped

form
,e.g.as

‘ˆˆA’fora
characterw

ith
code

0x01.W
hen

a
charactercode

is
m

entioned
in

the
2nd

colum
n

ofthe
tcx

file,oras
the

only
value

in
a

line,itis
flagged

as
‘printable’.D

uring
\message

and
\write,

outputcharacters
are

m
apped

in
reverse

direction:they
are

looked
up

in
the

2nd
colum

n
ofthe

tcx
file

and
the

corresponding
values

from
the

1stcolum
n

are
output.A

gain,ifa
pdfTE X

charactercode
is

found
as

the
only

num
berin

a
line,no

m
apping

is
done.M

entioning
a

charactercode
as

the
only

num
beron

a
line

has
the

sole
purpose

to
flag

this
code

‘printable’;rem
em

berthatcharacterw
ithin

the
range

32..126
are

‘printable’anyw
ay.

The
characters

outputinto
the

pdffile,e.g.by
\pdfliteral

or\special
prim

itives,are
notsubjectto

tcx
o

utp
utrem

ap
p

ing.

Bew
are:C

haractertranslation
interferesw

ith
the

encTE X
prim

itives;to
avoid

surprises,don’tuse
encTE X

and
tcx

m
ap

p
ing

atthe
sam

e
tim

e.Furtherd
etails

ab
o

uttcx
file

lo
ad

ing
can

b
e

fo
und

in
the

teTE X
m

anual.

10
Lim

itations
ofPD

FTE X
pdfTE X

currently
lacks

a
co

lo
rstack.This

can
b

e
o

verco
m

e
b

y
the

pdfcolmk
p

ackage.

A
bbreviations

In
this

d
o

cum
entw

e
used

a
few

ab
b

reviatio
ns.Fo

rco
nvenience

w
e

m
entio

n
theirm

eaning
here.
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]
〈id

sp
ec〉

Th
is

u
ses

th
e

sam
e

syn
tax

as
\pdfthread,

ap
art

th
at

it
m

u
st

b
e

fo
llo

w
ed

b
y

a
\pdfendthread.

\pdfstartthread
an

d
th

e
co

rresp
o

n
d

in
g

\pdfendthread
m

u
st

en
d

u
p

in
vb

o
xes

w
ith

th
e

sam
e

nesting
level;allvb

oxes
b

etw
een

them
w

illb
e

ad
d

ed
into

the
thread

.N
o

te
thatd

uring
o

utp
utruntim

e
if

there
are

o
thernew

ly
created

b
o

xes
w

hich
have

the
sam

e
nesting

levelas
the

vb
o

x/vb
o

xes
co

ntaining
\pdfstartthread

and
\pdfendthread,they

w
illb

e
also

ad
d

ed
into

the
thread

,w
hich

is
p

ro
b

ab
ly

no
t

w
hatyou

w
ant.To

avoid
such

unconsidered
behaviour,it’soften

enough
to

w
rap

boxesthatshouldn’tbelong
to

the
thread

b
y

a
b

ox
to

change
theirb

ox
nesting

level.

I
\pdfendthread

This
end

s
an

article
thread

started
b

efo
re

b
y

\pdfstartthread.

I
\pdfthreadmargin

(d
im

ensio
n)

Sp
ecifies

a
m

argin
to

b
e

ad
d

ed
to

the
d

im
ensio

ns
o

fa
b

ead
w

ithin
an

article
thread

.

7.11
Literals

and
specials

I
\pdfliteral

[direct
]
〈generaltext〉

Like
\special

in
norm

alTE X
,thiscom

m
and

insertsraw
pdfcode

into
the

output.Thisallow
ssupportofcolor

and
texttransform

ation.This
prim

itive
is

heavily
used

in
the

M
E
T
A

P
O

S
T

inclusion
m

acros.N
orm

allypdfTE X
end

s
a

textsectio
n

in
the

pdfo
utp

utand
resets

the
transfo

rm
atio

n
m

atrix
b

efo
re

inserting
〈generaltext〉,

how
everthis

can
be

turned
offby

giving
the

optionalkeyw
ord

direct
.This

com
m

and
append

s
a

w
hatsit



Th
e

p
d

fT
EX

us
er

m
an

ua
l

27

I
\p

df
de

st
〈d

es
ts

p
ec
〉

Th
is

pr
im

iti
ve

ap
pe

nd
s

a
w

ha
ts

it
no

de
w

hi
ch

es
ta

bl
is

he
s

a
de

st
in

at
io

n
fo

rl
in

ks
an

d
bo

ok
m

ar
k

ou
tli

ne
s;

th
e

lin
k

is
id

en
tifi

ed
b

y
ei

th
er

a
nu

m
be

ro
ra

sy
m

bo
lic

na
m

e,
an

d
th

e
w

ay
th

e
vi

ew
er

is
to

d
is

pl
ay

th
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r〉

is
gi

ve
n,

th
e

zo
o

m
fa

ct
o

rc
ha

ng
es

to
nu

m
b

er
,o

th
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w
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g
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ag

e,
in

w
hi

ch
ca

se
al

lh
o

ri
zo

nt
al

b
ox

es
w

ith
th

e
sa

m
e

ne
st

in
g

le
ve

la
s

th
e

b
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df
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d
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df
en

dl
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k
w
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d
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d
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ra
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0
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p
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--c
od

ed
ab

so
lu

te
p

o
si

tio
ns

.A
ga

in
th
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at
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〉
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er

th
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〉
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at
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and
so

generate
the

TE X
and

M
E
T
A

P
O

S
T

related
form

ats
thatConTE Xtneeds.W

hateverm
acro

package
used,

the
fo

rm
ats

sho
uld

b
e

p
laced

in
the

TEXFORMATS
p

ath.

3.7
Testing

the
installation

W
h

en
everyth

ing
is

setup
,yo

u
can

testth
e

installatio
n.In

th
e

d
istrib

utio
n

th
ere

is
a

p
lain

TE X
testfile

example.tex.Pro
cess

this
file

b
y

typ
ing:

pdftex
example

Ifthe
installation

is
ok,this

run
should

prod
uce

a
file

called
example.pdf.The

file
example.tex

is
also

a
go

o
d

p
lace

to
lo

o
k

fo
rho

w
to

use
pdfTE X

’s
new

p
rim

itives.

3.8
C

om
m

on
problem

s

The
m

ostcom
m

on
problem

w
ith

installations
is

thatpdfTE X
com

plains
thatsom

ething
cannotbe

found.In
such

cases
m

ake
sure

thatTEXMFCNF
is

setcorrectly,so
pdfTE X

can
find

texmf.cnf.The
nextbestplace

to
lo

o
k/ed

itis
the

file
texmf.cnf.W

hen
stillin

d
eep

tro
ub

le,setKPATHSEA_DEBUG=255
b

efo
re

running
pdfTE X

orrun
pdfTE X

w
ith

option
-k

255.This
w

illcause
pdfTE X

to
w

rite
a

lotofdebugging
inform

ation
that

can
b

e
usefulto

trace
p

ro
b

lem
s.M

o
re

o
p

tio
ns

can
b

e
fo

und
in

the
W

eb2c
d

o
cum

entatio
n.

Variables
in

texmf.cnf
can

be
overw

ritten
by

environm
entvariables.H

ere
are

som
e

ofthe
m

ostcom
m

on
p

ro
b

lem
s

yo
u

can
enco

unterw
hen

getting
started

:

•
I

can’t
read

pdftex.pool;
bad

path?

TEXMFCNF
isnotsetcorrectly

and
so

pdfTE X
cannotfind

texmf.cnf,orTEXPOOL
in

texmf.cnf
doesn’t

co
ntain

a
p

ath
to

the
p

o
o

lfile
pdftex.pool

o
rpdfetex.pool

w
hen

yo
u

use
pdfeTE X

.

•
You

have
to

increase
POOLSIZE.

pdfTE X
cannotfind

texmf.cnf,orthe
value

ofpool_size
specified

in
texmf.cnf

is
notlarge

enough
and

m
ustb

e
increased

.Ifpool_size
is

notspecified
in

texmf.cnf
then

you
can

ad
d

som
ething

like

pool_size
=

500000

•
I

can’t
find

the
format

file
‘pdftex.fmt’!

I
can’t

find
the

format
file

‘pdflatex.fmt’!

The
fo

rm
atfile

is
no

tcreated
(see

ab
o

ve
ho

w
to

d
o

that)o
ris

no
tp

ro
p

erly
p

laced
.M

ake
sure

that
TEXFORMATS

in
texmf.cnf

co
ntains

the
p

ath
to

pdftex.fmt
o

rpdflatex.fmt.

•
---!

xx.fmt
was

written
by

tex
Fatal

format
file

error;
I’m

stymied

This
ap

p
ears

e.g.ifyo
u

fo
rgo

tto
regenerate

the
.fmt

files
afterinstalling

a
new

versio
n

o
fthe

pdfTE X
b

inary
and

pdftex.pool.The
firstline

tells
b

y
w

hich
engine

the
o

ffend
ing

fo
rm

atw
as

generated
.

•
TEX.POOL

doesn’t
match;

TANGLE
me

again!
TEX.POOL

doesn’t
match;

TANGLE
me

again
(or

fix
the

path).

This
m

ightappearifyou
forgotto

installthe
properpdftex.pool

w
hen

installing
a

new
version

ofthe
pdfTE X

b
inary.E.g.und

erteTE X
then

run
texconfig

init.

•
pdfTE X

cannotfind
one

orm
ore

m
ap

files
(*.map),encoding

vectors
(*.enc),virtualfonts,Type

1fonts,
TrueTyp

e
fo

nts
o

rso
m

e
im

age
file.

M
ake

sure
thatthe

required
file

existsand
the

corresponding
variable

in
texmf.cnf

containsa
path

to
the

file.See
ab

o
ve

w
hich

variab
lespdfTE X

need
s

ap
artfro

m
the

o
nesTE X

uses.
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both
im

age
dim

ensions
are

given,the
im

age
w

illbe
stretched

accordingly,w
hereby

the
aspectratio

m
ightget

distorted.O
nly

ifno
im

age
dim

ension
is

given
in

the
TE X

file,the
im

age
size

w
illbe

calculated
from

its
w

idth
and

heightin
pixels,using

the
x

and
y

resolution
values

norm
ally

contained
in

the
im

age
file.Ifone

ofthese
resolution

values
is

m
issing

orw
eird

(either
<

0
or

>
65535),the

\pdfimageresolution
value

w
illbe

used
fo

rb
o

th
x

and
y

reso
lutio

n,w
hen

calculating
the

im
age

size.A
nd

ifthe
\pdfimageresolution

is
zero

,
finally

a
d

efaultreso
lutio

n
o

f72
d

p
iw

o
uld

b
e

taken.The
\pdfimageresolution

is
read

w
hen

pdfTE X
creates

an
im

age
via

\pdfximage.The
given

value
is

clip
p

ed
to

the
range

0
..65535

[d
p

i].

C
urrently

this
param

eteris
used

particularily
forcalculating

the
dim

ensionsofjpeg
im

ages
in

exifform
at(unless

atleastone
dim

ension
is

stated
explicitely);the

resolution
values

com
ing

w
ith

exiffiles
are

currently
ignored.

I
\pdfoptionalwaysusepdfpagebox

(integer)

W
hen

pdffiles
are

included,the
com

m
and

\pdfximage
allow

s
selection

ofw
hich

pdfpage
box

to
use

in
the

o
p

tio
n

alfield
〈im

age
attrsp

ec〉.Th
e

in
tegerp

rim
itive

\pdfoptionalwaysusepdfpagebox
allo

w
s

to
globally

override
this

choice
by

giving
them

one
ofthe

follow
ing

values:(1)m
edia

box,(2)crop
box,(3)bleed

b
ox,(4)trim

b
ox,and

(5)artb
ox.

I
\pdfoptionpdfinclusionerrorlevel

(integer)

Thiscontrolsthe
behaviourofpdfTE X

w
hen

apdffile
isincluded

thathasa
new

erversion
than

the
one

specified
b

y
this

p
rim

itive:Ifitis
setto

0
,p

d
fTE X

gives
o

nly
a

w
arning;ifit’s

1,p
d

fTE X
raises

an
erro

r.

7.7
A

nnotations

pdflevel1.4
p

ro
vid

es
fo

urb
asic

kind
s

o
fanno

tatio
ns:

•
hyp

erlinks,generalnavigatio
n

•
textclip

s
(no

tes)
•

m
o

vies
•

so
und

fragm
ents

The
firsttype

differs
from

the
otherthree

in
thatthere

is
a

designated
area

involved
on

w
hich

one
can

click,or
w

hen
m

oved
oversom

e
action

occurs.pdfTE X
is

able
to

calculate
this

area,as
w

e
w

illsee
later.A

llannotations
can

b
e

sup
p

o
rted

using
the

nexttw
o

generalanno
tatio

n
p

rim
itives.

I
\pdfannot

[〈rule
sp

ec〉
]
〈generaltext〉

This
com

m
and

appends
a

w
hatsitnode

corresponding
to

an
annotation

to
the

listbeing
built.The

dim
ensions

ofthe
annotation

can
be

controlled
via

the
〈rule

spec〉
.The

defaultvaluesare
running

forallw
idth,heightand

depth.W
hen

an
annotation

isw
ritten

out,running
dim

ensionsw
illtake

the
corresponding

valuesfrom
the

box
containing

the
w

hatsitnode
representing

the
annotation.The

〈generaltext〉
is

inserted
as

raw
pdfcode

to
the

contents
ofannotation.The

annotation
is

w
ritten

outonly
ifthe

correspond
ing

w
hatsitnod

e
is

searched
at

ship
o

uttim
e.

I
\pdflastannot

(read
--o

nly
integer)

This
prim

itive
returns

the
objectnum

berofthe
lastannotation

created
by

\pdfannot.These
tw

o
prim

itives
allo

w
users

to
create

any
anno

tatio
n

thatcanno
tb

e
created

b
y

\pdfstartlink
(see

b
elo

w
).

7.8
D

estinations
and

links

The
firsttyp

e
ofannotation,m

entioned
ab

ove,is
im

p
lem

ented
b

y
three

p
rim

itives.The
firstone

is
used

to
define

a
specific

location
as

being
referred

to.This
location

is
tied

to
the

page,notthe
exactlocation

on
the

page.The
m

ain
reason

forthis
is

thatpdfm
aintainsa

dedicated
listofthese

annotations—
and

som
e

m
ore

w
hen

o
p

tim
ized

—
fo

rthe
so

le
p

urp
o

se
o

fsp
eed

.
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5
Setting

up
fonts

pdfTE X
can

w
o

rk
w

ith
Typ

e
1and

TrueTyp
e

fo
nts,b

uta
so

urce
m

ustb
e

availab
le

fo
rallfo

nts
used

in
the

docum
ent,exceptforthe

14
standard

fonts
supplied

by
the

pdfreader(Tim
es,H

elvetica,C
ourier,Sym

boland
D

ingbats).Itis
possible

to
use

M
E
T
A

F
O

N
T--generated

fonts
in

pdfTE X
—

butitis
strongly

recom
m

ended
notto

use
these

fonts
ifan

equivalentis
available

in
Type

1orTrueType
form

at,ifonly
because

bitm
ap

Type
3

fonts
rendervery

poorly
in

(olderversions
of)A

crobatReader.G
iven

the
free

availability
ofType

1versions
ofallthe

C
om

puterM
odern

fonts,and
the

ability
to

use
standard

PostScriptfonts,there
is

rarely
a

need
to

use
bitm

ap
fo

nts
in

pdfTE X
.

5.1
M

ap
fi

les

Fontm
ap

filesprovide
the

connection
betw

een
TE X

tfm
fontfiles

and
the

outline
fontfile

nam
es.They

contain
also

inform
ation

aboutre--encoding
arrays,partialdow

nloading,and
charactertransform

ation
param

eters
(like

SlantFo
ntand

Extend
Fo

nt).Tho
se

m
ap

files
w

ere
firstcreated

fo
rdvip

o
stp

ro
cesso

rs.But,aspdfTE X
in

pdf
outputm

ode
includes

allpdfprocessing
steps,italso

needs
to

know
aboutfontm

apping,and
therefore

reads
in

one
orm

ore
m

ap
files.M

ap
filesare

notread
in

w
hen

pdfTE X
isin

dvim
ode.Pixelfontscan

be
used

w
ithout

b
eing

listed
in

the
m

ap
file.

B
y

d
efau

lt,pdfTE X
read

s
th

e
m

ap
file

pdftex.map.
In

W
eb2c,

m
ap

files
are

search
ed

fo
r

u
sin

g
th

e
TEXFONTMAPS

config
file

value
and

environm
entvariable.By

default,the
currentdirectory

and
various

system
d

irecto
ries

are
searched

.

W
ithin

the
m

ap
file,each

fontis
listed

on
an

individualline.The
syntax

ofeach
line

is
upw

ard--com
patible

w
ith

dvips
m

ap
filesand

can
contain

the
follow

ing
(som

e
are

optional)fields:tfm
nam

e,basenam
e,fontflags,special,

encodingfile,and
fontfile;exp

lanatio
ns

fo
llo

w
.

Itis
m

and
ato

ry
thattfm

nam
e

is
the

firstfield
.Ifa

basenam
e

is
given,itm

ustb
e

the
seco

nd
field

.Sim
ilarly

if
fontflagsisgiven

itm
ustbe

the
third

field
(ifbasenam

e
ispresent)orthe

second
field

(ifbasenam
e

isleftout).Itis
possible

to
m

ix
the

positions
ofspecial,encodingfile,and

fontfile,how
everthe

firstthree
fields

m
ustbe

given
in

fixed
o

rd
er.

tfm
nam

e
sets

the
nam

e
o

fthe
tfm

file
fo

ra
fo

nt—
the

nam
e

TE X
sees.This

nam
e

m
ustalw

ays
b

e
given.

basenam
e

sets
the

base
(PostScript)fontnam

e.The
basenam

e
field

is
checked

againstthe
BaseN

am
e

entry
of

fontscom
ing

w
ith

em
bedded

pdffiles.Ifthere
isa

m
atch,the

fontw
illbe

rem
oved

from
the

em
bedded

file,and
a

localfontis
opened,w

hich
w

illcontain
the

glyphs
from

the
em

bedded
file.This

collecting
m

echanism
helps

keep
ing

the
resulting

pdffile
size

sm
all,ifm

any
files

w
ith

sim
ilarfo

nts
are

to
b

e
em

b
ed

d
ed

.Therefo
re

itis
reco

m
m

end
ed

alw
ays

to
setthe

basenam
e

field
.

Ifa
basenam

e
field

is
given,also

a
fontfile

field
m

ustb
e

there,unless
the

basenam
e

m
atches

o
ne

o
fthe

14
standard

fontnam
es;then

the
fontfile

field
is

optional.Ifthe
fontfile

nam
e

is
given,this

fontw
illbe

em
bedded

(depending
on

flags,see
below

).Ifthe
fontfile

nam
e

fora
standard

fontism
issing,the

fontw
illbe

quietly
leftout,

w
hich

is
fine,aspdfview

ers
w

illlaterrend
erthe

textw
ith

theiro
w

n
versio

ns
o

fthe
fo

nt.

fontflags
specify

som
e

characteristics
ofthe

font.The
follow

ing
description

ofthese
flags

is
taken,w

ith
slight

m
odification,from

the
pdfReference

M
anual(the

section
on

fontdescriptorflags).V
iew

ers
can

adapttheir
rend

ering
to

these
flags,esp

ecially
w

hen
they

sub
stitute

a
rep

lacem
ents

fo
rno

tem
b

ed
d

ed
fo

nts.

The
value

ofthe
flags

key
in

a
fontdescriptoris

a
32--bitintegerthatcontains

a
collection

ofboolean
attributes.These

attributesare
true

ifthe
corresponding

bitissetto
1.Tab

le
3

specifiesthe
m

eaningsof
the

b
its,w

ith
b

it1b
eing

the
leastsignificant.Reserved

b
its

m
ustb

e
setto

zero.

A
llcharacters

in
a

fixed--w
idth

fonthave
the

sam
e

w
idth,w

hile
characters

in
a

proportionalfonthave
differentw

idths.C
haracters

in
a

seriffonthave
shortstrokes

draw
n

atan
angle

on
the

top
and

bottom
ofcharacterstem

s,w
hile

sans
seriffonts

do
nothave

such
strokes.A

sym
bolic

fontcontains
sym

bols
ratherthan

letters
and

num
bers.C

haracters
in

a
scriptfontresem

ble
cursive

handw
riting.A

n
all--cap
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7.4
PD

F
objects

I
\pdfobj

[〈o
b

jecttyp
e

sp
ec〉

]

Th
is

co
m

m
an

d
creates

a
raw

pdfo
b

jectth
atis

w
ritten

to
th

e
pdffile

as1
0

obj
<<

.
.

.
>>

endobj.
W

hen
〈o

b
jecttyp

e
sp

ec〉
is

no
tgiven,a

d
ictio

nary
o

b
jectw

ith
co

ntents
〈generaltext〉

is
created

.

W
hen

how
ever〈objecttype

spec〉
is

given
as
〈attrspec〉

stream
,the

objectw
illbe

created
as

a
stream

w
ith

co
ntents

〈generaltext〉
and

ad
d

itio
nalattrib

utes
in
〈attrsp

ec〉.

W
hen

〈objecttype
spec〉

is
given

as
〈attrspec〉

file
,then

the
〈generaltext〉

w
illbe

treated
as

a
file

nam
e

and
its

co
ntents

w
illb

e
co

p
ied

into
the

stream
co

ntents.

W
hen

〈ob
jecttyp

e
sp

ec〉
is

given
asreserveobjnum,justa

new
ob

jectnum
b

eris
reserved

.The
num

b
er

o
fth

e
reserved

o
b

jectis
accessib

le
via

\pdflastobj.Th
e

o
b

jectcan
laterb

e
filled

w
ith

co
n

ten
ts

b
y

\pdfobj
useobjnum

〈num
ber〉

{
〈balanced

text〉
}.Butthe

reserved
objectnum

bercan
already

before
b

e
used

b
y

o
thero

b
jects,w

hich
p

ro
vid

es
a

fo
rw

ard
--referencing

m
echanism

.

The
o

b
jectis

kep
tin

m
em

o
ry

and
w

illb
e

w
ritten

to
the

pdfo
utp

uto
nly

w
hen

its
num

b
eris

referred
to

b
y

\pdfrefobj
o

rw
hen

\pdfobj
is

p
reced

ed
b

y
\immediate.N

o
thing

is
ap

p
end

ed
to

the
listb

eing
b

uilt.
The

num
b

ero
fthe

m
o

strecently
created

o
b

jectis
accessib

le
via

\pdflastobj.

I
\pdflastobj

(read
--o

nly
integer)

This
co

m
m

and
returns

the
o

b
jectnum

b
ero

fthe
lasto

b
jectcreated

b
y

\pdfobj.

I
\pdfrefobj

〈o
b

jectnum
b

er〉

This
com

m
and

appends
a

w
hatsitnode

to
the

listbeing
built.W

hen
the

w
hatsitnode

is
searched

atshipout
tim

e,pdfTE X
w

illw
rite

the
o

b
ject〈o

b
jectnum

b
er〉

to
the

pdfo
utp

utifithas
no

tb
een

w
ritten

yet.

7.5
X

O
bject

form
s

The
nextthree

p
rim

itives
sup

p
o

rta
pdffeature

called
‘o

b
jectreuse’in

pdfTE X
.The

id
ea

is
firstto

create
a

XO
bjectform

in
pdf.The

contentofthisobjectcorrespondsto
the

contentofaTE X
box;itcan

contain
pictures

and
references

to
otherXO

bjectform
objects

as
w

ell.A
ftercreation,the

XO
bjectform

can
be

used
by

sim
ply

referring
to

its
objectnum

ber.This
feature

can
be

usefulforlarge
docum

ents
w

ith
m

any
sim

ilarelem
ents,as

it
can

red
uce

the
d

up
licatio

n
o

fid
enticalo

b
jects.

These
com

m
and

behave
sim

ilarly
to

\pdfobj,\pdflastobj
and

\pdfrefobj
butinstead

oftaking
raw

pdf
co

d
e,they

hand
le

texttyp
esetb

y
TE X

.

I
\pdfxform

[〈attrsp
ec〉

]
[〈reso

urces
sp

ec〉
]
〈b

ox
num

b
er〉

This
com

m
and

creates
a

XO
bjectform

corresponding
to

the
contents

ofthe
box

〈box
num

ber〉
.The

box
can

contain
otherraw

objects,XO
bjectform

s
orim

ages
as

w
ell.Itcan

how
evernotcontain

annotations
because

they
are

laid
outon

a
separate

layer,are
positioned

absolutely,and
have

dedicated
housekeeping.\pdfxform

m
akes

the
b

ox
vo

id
,as\box

d
o

es.

W
h

en
〈attrsp

ec〉
is

given
,th

e
textw

illb
e

w
ritten

as
ad

d
itio

n
alattrib

u
tes

o
fth

e
fo

rm
.Th

e
〈reso

u
rces

sp
ec〉

is
sim

ilar,b
utthe

textw
illb

e
ad

d
ed

to
the

reso
urces

d
ictio

nary
o

fthe
fo

rm
.The

textgiven
b

y
〈attr

spec〉
or〈resources

spec〉
is

w
ritten

before
otherkeys

ofthe
form

dictionary
and/orthe

resources
dictionary

and
takes

p
rio

rity
o

verlatero
nes.

I
\pdfrefxform

〈o
b
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at

on
ly

us
ed

gl
yp

hs
(c

ha
ra

ct
er

s)
ar

e
em

be
dd

ed
to

th
e

fo
nt

.T
hi

s
is

th
e

m
os

tc
om

m
on

us
e

an
d

is
st

ro
ng

ly
re

co
m

m
en

de
d

fo
ra

ny
fo

nt
,a

s
it

en
su

re
s

th
e

po
rta

bi
lit

y
an

d
re

du
ce

s
th

e
si

ze
of

th
e

pd
fo

ut
pu

t.
Pa

rti
al

fo
nt

sa
re

in
cl

ud
ed

in
su

ch
a

w
ay

th
at

na
m

e
an

d
ca

ch
e

cl
as

he
s

ar
e

m
in

im
iz

ed
.

•
If

th
e

fo
nt

fil
e

na
m

e
is

pr
ec

ed
ed

by
a

do
ub

le
<<

,t
he

fo
nt

fil
e

w
ill

be
in

cl
ud

ed
en

tir
el

y
—

al
lg

ly
ph

so
ft

he
fo

nt
ar

e
em

be
dd

ed
,i

nc
lu

di
ng

th
e

on
es

th
at

ar
e

no
tu

se
d

in
th

e
do

cu
m

en
t.

A
pa

rt
fro

m
ca

us
in

g
la

rg
e

si
ze

pd
f
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output,thisoption
m

ay
cause

troublesw
ith

TrueType
fonts,so

itisnotrecom
m

ended.Itm
ightbe

usefulin
case

the
fontis

atypicaland
can

notbe
subsetted

w
ellbypdfTE X

.Bew
are:som

e
fontvendorsforbid

fullfont
inclusion.

•
Ifno

thing
p

reced
es

the
fo

ntfile
nam

e,the
fo

ntfile
is

read
b

utno
thing

is
em

b
ed

d
ed

,o
nly

the
fo

nt
p

aram
eters

are
extracted

to
generate

the
so--called

fontd
escrip

tor,w
hich

is
used

b
y

the
pdfread

erto
sim

ulate
the

fontifneeded.This
option

is
usefulonly

w
hen

you
do

notw
antto

em
bed

the
font(i.e.to

reduce
the

outputsize),butw
ish

to
use

the
fontm

etrics
and

letthe
pdfreadergenerate

instances
thatlook

close
to

the
used

fontin
case

the
fontresource

is
notinstalled

on
the

system
w

here
the

pdfoutputw
illbe

view
ed

orprinted
.To

use
this

feature
the

fontflags
m

ustbe
specified

,and
itm

usthave
the

b
it6

seton,
w

hich
m

eans
thatonly

fonts
w

ith
the

A
dobe

Standard
Rom

an
C

haracterSetcan
be

sim
ulated.The

only
excep

tio
n

is
the

case
o

fa
Sym

b
o

lic
fo

nt,w
hich

is
no

tvery
useful.

•
Ifthe

fontfile
nam

e
is

preced
ed

b
y

a
!,the

fontis
notread

atall,and
is

assum
ed

to
be

availab
le

on
the

system
.This

option
can

be
used

to
create

pdffiles
w

hich
do

notcontain
em

bedded
fonts.The

pdfoutput
then

w
o

rks
o

nly
o

n
system

s
w

here
the

reso
urce

o
fthe

used
fo

ntis
availab

le.It’s
no

tvery
usefulfo

r
docum

entexchange,as
the

pdfis
not‘portable’atall.O

n
the

otherhand
itis

very
usefulw

hen
you

w
ish

to
speed

up
running

ofpdfTE X
during

interactive
w

ork,and
only

in
a

finalversion
em

bed
allused

fonts.D
on’t

over--estim
ate

gain
in

speed
and

w
hen

distributing
files,alw

ays
em

bed
the

fonts!This
feature

requires
the

pdfreaderto
have

accessto
installed

fontson
the

system
.Thishasbeen

tested
on

W
in95

and
Unix

(Solaris).

W
hen

one
suffers

from
invalid

lookups,forinstance
w

hen
pdfTE X

tries
to

open
a

.pfa
file

instead
ofa

.pfb
one,one

can
add

the
suffix

to
the

filenam
e.In

thisrespect,pdfTE X
com

pletely
relieson

the
kpathsea

libraries.

Ifa
used

fontis
notpresentin

the
m

ap
files,firstpdfTE X

w
illlook

fora
source

w
ith

suffix
.pgc,w

hich
is

a
so--

called
pgc

so
urce

(pdfG
lyp

h
C

o
ntainer) 1.Ifno

pgc
so

urce
is

availab
le,pdfTE X

w
illtry

to
use

pk
fo

nts
asdvi

d
rivers

d
o,creating

pk
fo

nts
o

n--the--fly
ifneed

ed
.

Lines
co

ntaining
no

thing
ap

artfro
m

tfm
nam

e
stand

fo
rscalab

le
Typ

e
3

fo
nts.Fo

rscalab
le

fo
nts

as
Typ

e
1,

TrueType
and

scalable
Type

3
font,allthe

fonts
loaded

from
a

tfm
atvarious

sizes
w

illbe
included

only
once

in
the

pdfo
utp

ut.Thus
ifa

fo
nt,let’s

say
csr10,is

d
escrib

ed
in

o
ne

o
fthe

m
ap

files,then
itw

illb
e

treated
as

scalable.A
s

a
resultthe

fontsource
forcsr10

w
illbe

included
only

once
forcsr10,csr10

at
12pt

etc.So
pdfTE X

tries
to

do
its

bestto
avoid

m
ultiple

dow
nloading

ofidenticalfontsources.Thus
vectorpgc

fonts
should

b
e

sp
ecified

as
scalab

le
Typ

e
3

in
m

ap
files

like:

csr10

Itd
o

esn’thurtm
uch

ifa
scalab

le
Typ

e
3

fo
ntis

no
tgiven

in
m

ap
files,excep

tthatthe
fo

ntso
urce

w
illb

e
dow

nloaded
m

ultiple
tim

esforvarioussizes,w
hich

causesa
m

uch
largerpdfoutput.O

n
the

otherhand
ifa

font
in

the
m

ap
files

is
defined

as
scalable

Type
3

fontand
itspgc

source
is

notscalable
ornotavailable,pdfTE X

w
ill

use
pk

fonts
instead

;the
pdfoutputis

stillvalid
butsom

e
fonts

m
ay

look
ugly

because
ofthe

scaled
bitm

ap.

To
sum

m
arize

this
ratherconfusing

story,w
e

include
a

som
e

exam
ple

lines.Firstw
e

use
tw

o
fonts

from
the

14
standard

fonts
w

ith
font--specific

encoding,i.e.no
externalencoding

is
given.In

the
firstline,the

fontfile
is

m
issing,so

view
ers

w
illuse

theiro
w

n
fo

nt.The
Z

ap
fD

ingb
ats

fo
ntis

taken
fro

m
the

given
fo

ntfile.

psyr
Symbol

pzdr
ZapfDingbats

<pzdr.pfb

Sim
ilarly,tw

o
standard

fontsw
ith

an
externalencoding.The

<
preceding

the
encoding

file
nam

e
m

ay
be

leftout.

ptmr8r
Times-Roman

<8r.enc
ptmri8r

Times-Italic
<8r.enc

<ptmri8a.pfb

This
is

a
text

file
co

ntaining
a

pdf
Typ

e
3

fo
nt,created

b
y

M
E
T
A

P
O

S
T

using
so

m
e

utilities
b

y
H

ans
H

agen.
In

generalpgc
files

can
1

co
ntain

w
hateverallo

w
ed

in
pdfp

age
d

escrip
tio

n,w
hich

m
ay

b
e

used
to

sup
p

o
rtfo

ntsthatare
no

tavailab
le

in
M

E
T
A

F
O

N
T.pgc

fo
nts

are
no

tw
id

ely
useful,as

vecto
rTyp

e
3

fo
nts

are
no

td
isp

layed
very

w
ellin

o
ld

erversio
ns

o
fA

cro
b

atRead
er,b

utm
ay

b
e

m
o

re
useful

w
hen

b
etterTyp

e
3

fo
nthand

ling
is

m
o

re
co

m
m

o
n.
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I
\rpcode

〈fo
nt〉

(integer)

The
am

ountthata
characterfrom

a
given

fontm
ay

shiftinto
the

rightm
argin

(“characterprotrusion”)issetby
the

prim
itive

\rpcode.The
protrusion

distance
is

the
integervalue

given
to

\rpcode,m
ultiplied

w
ith

0.001em
fro

m
the

currentfo
nt.Exam

p
le:

\rpcode\somefont‘,=200
\rpcode\somefont‘-=150

H
ere

the
com

m
a

m
ay

shift0.2
em

into
the

m
argin

and
the

hyphen
0.15

em
.A

llthese
sm

allbits
and

pieces
w

ill
help

pdfTE X
to

give
yo

u
b

etterp
aragrap

hs
(use

\rpcode
jud

icio
usly;d

o
n’to

verd
o

it).

Rem
ark:old

versions
ofpdfTE X

use
the

characterw
idth

as
m

easure.This
w

as
changed

to
a

proportion
ofthe

em
-w

id
th

afterH
àn

Thế
Thành

finished
his

m
aster’s

thesis.

I
\lpcode

〈fo
nt〉

(integer)

This
is

sim
ilarto

\rpcode,b
utaffects

the
am

o
untb

y
w

hich
characters

m
ay

p
ro

trud
e

into
the

leftm
argin.

I
\pdffontname

〈fo
nt〉

(exp
and

ab
le)

In
pdffiles

produced
bypdfTE X

one
can

recognize
a

fontresource
by

the
prefix

/F
follow

ed
by

a
num

ber,for
instance

/F12
o

r/F54.This
co

m
m

and
returns,fo

ra
given

TE X
fo

nt,the
num

b
erfro

m
the

co
rresp

o
nd

ing
fo

ntreso
urce

nam
e.E.g.,if/F12

co
rresp

o
nd

s
to

so
m

e
TE X

fo
nt\foo,the

\pdffontname\foo
gives

the
num

b
er12.

In
th

e
cu

rren
tim

p
lem

en
tatio

n
,w

h
en

\pdfuniqueresname
(see

b
elo

w
)is

setto
a

p
o

sitive
valu

e,th
e

\pdffontname
stillreturns

only
the

num
b

erfrom
the

fontresource
nam

e,b
utnotthe

ap
p

end
ed

rand
om

string.

I
\pdffontobjnum

〈fo
nt〉

(exp
and

ab
le)

Thiscom
m

and
issim

ilarto
\pdffontname,butitreturnsthe

pdfobjectnum
berofthe

fontdictionary
instead

o
fthe

num
b

erfro
m

the
fo

ntreso
urce

nam
e.E.g.,ifthe

fo
ntd

ictio
nary

(‘/Type
/Font’)in

pdfo
b

ject3
co

rresp
o

nd
s

to
so

m
e

TE X
fo

nt\foo,the
\pdffontobjnum\foo

gives
the

num
b

er3.

U
se

o
f\pdffontname

and
\pdffontobjnum

allo
w

s
users

fullaccess
to

allthe
fo

ntreso
urces

used
in

the
d

o
cum

ent.

I
\pdfincludechars

〈fo
nt〉

〈generaltext〉

This
com

m
and

causespdfTE X
to

treatthe
characters

in
〈generaltext〉

as
ifthey

w
ere

used
w

ith
〈font〉,w

hich
m

eans
thatthe

corresponding
glyphs

w
illbe

em
bedded

into
the

fontresources
in

the
pdfoutput.N

othing
is

ap
p

end
ed

to
the

listb
eing

b
uilt.

I
\pdfuniqueresname

(integer)

W
hen

this
p

rim
itive

is
assigned

a
p

ositive
num

b
er,pdfresource

nam
es

w
illb

e
m

ad
e

reasonab
ly

unique
b

y
ap

p
end

ing
a

rand
o

m
string

co
nsisting

o
fsix

asciicharacters.

I
\pdfmapfile

〈m
ap

sp
ec〉

This
prim

itive
is

used
form

anaging
fontm

ap
files,to

m
ake

them
know

n
to

pdfTE X
so

thatthey
can

be
read

in.If
no

\pdfmapfile
p

rim
itive

is
given,the

d
efaultm

ap
file

pdftex.map
w

illb
e

read
in

b
y

pdfTE X
.

N
orm

ally
there

is
no

need
forthe

pdfTE X
userto

botheraboutthe
\pdfmapfile

prim
itive,as

the
m

ain
TE X

distributions
provide

nice
helpertools

thatautom
atically

assem
ble

the
defaultfontm

ap
file.O

ne
prom

inent
to

o
lexam

p
le

is
the

scrip
tupdmap

co
m

ing
w

ith
teTE X

.

The
operation

m
ode

ofthe
\pdfmapfile

prim
itive

is
selected

by
a

flag
letter(+,=,-,orom

itted
).This

flag
defines

how
a

m
ap

file
is

going
to

be
handled,and

how
a

collision
betw

een
an

existing
m

ap
entry

and
a

new
er

one
is

resolved
;eitherignoring

a
laterentry,orreplacing

ord
eleting

an
existing

entry.Butin
any

case,m
ap

entries
offonts

already
in

use
are

keptuntouched.The
com

panion
prim

itive
\pdfmapline

allow
s

som
ething
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(b
ut

th
e

tfm
na

m
e

of
th

e
ba
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fo

nt
w

ith
ou

te
xp

an
si

on
m

us
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e
th

er
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.W
he
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tfm
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e
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pd
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e.
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ed

tfm
fil

e
ve
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ar

e
ne

ed
ed

;i
ns

te
ad

,p
df

T E
X

ge
ne

ra
te

s
ex

pa
nd

ed
co

pi
es

of
th

e
un

ex
pa

nd
ed

tfm
d

at
a

st
ru

ct
ur

es
an

d
ke

ep
s

th
em

in
its

m
em

o
ry

.

pd
fT

EX
re

qu
ire

so
nl

y
un

ex
pa

nd
ed

Ty
pe

1f
on

tfi
le

sf
or

fo
nt

ex
pa

ns
io

n,
fro

m
w

hi
ch

al
le

xp
an

de
d

fo
nt

ve
rs

io
ns

ar
e

in
te

rn
al

ly
ge

ne
ra

te
d

an
d

in
cl

ud
ed

(s
ub

se
tte

d)
in

to
th

e
pd

fo
ut

pu
tfi

le
.T

o
en

ab
le

fo
nt

ex
pa

ns
io

n,
do

n’
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ge
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o

se
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us
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pa
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va
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e
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Th
e

fo
nt

ex
pa
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n
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d
by
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n
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du

ce
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hi
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in

its
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o

es
b

ac
k

to
o

p
tim

iz
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ns

us
ed

in
th

e
ea

rl
y

d
ay

s
o

ft
yp

es
et

tin
g:

us
e

d
iff

er
en

tg
ly

p
hs

to
o

p
tim

iz
e

th
e

gr
ay

ne
ss

of
a

pa
ge

.S
o,

th
er

e
ar

e
m

an
y,

sl
ig

ht
ly

di
ffe

re
nt

a’
s,

e’
s,

et
c.

Fo
rp

ra
ct

ic
al

re
as

on
s

pd
fT

EX
do

es
no

tu
se

su
ch

hu
ge

gl
yp

h
co

lle
ct

io
ns

;i
tu

se
s

ho
riz

on
ta

ls
ca

lin
g

in
st

ea
d.

Th
is
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su

b-
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pt
im

al
,a

nd
fo

rm
an

y
fo

nt
s,

po
ss

ib
ly

of
fe

ns
iv

e
to

th
e

de
si

gn
.B

ut
,w

he
n

us
in

g
pd

f,
it’

s
no

ti
llo

gi
ca

l:
pd

fv
ie

w
er

s
us

e
so

--c
al

le
d

M
ul

tip
le

M
as

te
rf

on
ts

w
he

n
no

fo
nt

sa
re

em
be

dd
ed

an
d/

or
ca

n
be

fo
un

d
on

th
e

ta
rg

et
sy

st
em

.S
uc

h
fo

nt
sa

re
de

si
gn

ed
to

ad
ap

tt
he

ir
d

es
ig

n
to

th
e

d
iff

er
en

ts
ca

lin
g

p
ar

am
et

er
s.

It
is

up
to

th
e

us
er

to
d

et
er

m
in

e
to

w
ha

te
xt

en
tm

ix
in

g
sl

ig
ht

ly
re

m
as

te
re

d
fo
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s

ca
n

be
us

ed
w
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ou

tv
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tin

g
th

e
de

si
gn

.T
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an
O
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he

n
ge
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st

re
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he
d,

th
e

ve
rt

ic
al

pa
rt

of
th

e
gl

yp
h

be
co

m
es

th
ic

ke
r,

an
d

lo
ok

s
in

co
m

pa
tib

le
w

ith
an

un
sc

al
ed

or
ig

in
al

.W
ith

a
m

ul
tip

le
m

as
te

rs
itu

at
io

n,
o

ne
ca

n
st

re
tc

h
w

hi
le

ke
ep

in
g

th
is
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ic

kn
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s
co

m
p

at
ib

le
.
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)

Th
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ou
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th
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od
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ra

lly
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pa
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le

w
ith
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e
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T E

X
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ng
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ge
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th

e
op

tim
iz

at
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re
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fb
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de
fa
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t.

A
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he

re
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e
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o
m

et
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ov
id

ed
.W

he
n

\p
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g
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se
tt

o
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af
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T E
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h
b

re
ak

in
g

ro
ut

in
es

ha
ve

b
ro

ke
n

th
e

p
ar

ag
ra

p
h

in
to

lin
es

.I
n

th
is

ca
se

,l
in

e
b

re
ak

s
ar

e
id

en
tic

al
to

st
an

d
ar
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6
Form

alsyntax
specifi

cation
This

section
form

ally
specifies

the
pdfTE X

specific
extensions

to
the

TE X
m

acro
program

m
ing

language.A
ll

p
rim

itives
are

p
refixed

b
y

pdf
excep

tfo
r\efcode,\lpcode,and

\rpcode.The
generald

efinitio
ns

and
syntax

rules
fo

llo
w

afterthe
listo

fp
rim

itives.

\pdfoutput
(integer)

\pdfadjustspacing
(integer)

\pdfcompresslevel
(integer)

\pdfdecimaldigits
(integer)

\pdfmovechars
(integer)

\pdfimageresolution
(integer)

\pdfpkresolution
(integer)

\pdfuniqueresname
(integer)

\pdfprotrudechars
(integer)

\pdfoptionpdfminorversion
(integer)

\pdfoptionalwaysusepdfpagebox
(integer)

\pdfoptionpdfinclusionerrorlevel
(integer)

\pdfhorigin
(d

im
en)

\pdfvorigin
(d

im
en)

\pdfpagewidth
(d

im
en)

\pdfpageheight
(d

im
en)

\pdflinkmargin
(d

im
en)

\pdfdestmargin
(d

im
en)

\pdfthreadmargin
(d

im
en)

\pdfpagesattr
(to

kens)
\pdfpageattr

(to
kens)

\pdfpageresources
(to

kens)
\pdftexrevision

(exp
and

ab
le)

\pdftexbanner
(exp

and
ab

le)
\pdffontname

〈fo
nt〉

(exp
and

ab
le)

\pdffontobjnum
〈fo

nt〉
(exp

and
ab

le)
\pdfincludechars

〈fo
nt〉

〈generaltext〉
(exp

and
ab

le)
\pdftexversion

(read
--o

nly
integer)

\pdflastobj
(read

--o
nly

integer)
\pdflastxform

(read
--o

nly
integer)

\pdflastximage
(read

--o
nly

integer)
\pdflastximagepages

(read
--o

nly
integer)

\pdflastannot
(read

--o
nly

integer)
\pdflastxpos

(read
--o

nly
integer)

\pdflastypos
(read

--o
nly

integer)
\pdflastdemerits

(read
--o

nly
integer)

\pdflastvbreakpenalty
(read

--o
nly

integer)
\pdfliteral

[direct
]
〈generaltext〉

(h,v,m
)

\pdfobj
〈o

b
jecttyp

e
sp

ec〉
(h,v,m

)
\pdfrefobj

〈o
b

jectnum
b

er〉
(h,v,m

)
\pdfxform

[〈xfo
rm

attrsp
ec〉

]
〈b

ox
num

b
er〉

(h,v,m
)

\pdfrefxform
〈o

b
jectnum

b
er〉

(h,v,m
)

\pdfximage
[〈im

age
attrsp

ec〉
]
〈generaltext〉

(h,v,m
)

\pdfrefximage
〈o

b
jectnum

b
er〉

(h,v,m
)

\pdfannot
[〈rule

sp
ec〉

]
〈generaltext〉

(h,v,m
)

\pdfstartlink
[〈rule

sp
ec〉

]
[〈attrsp

ec〉
]
〈actio

n
sp

ec〉
(h,m

)
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value
m

eaning

/UseNone
neithero

utline
no

rthum
b

nails
visib

le
/UseOutlines

o
utline

visib
le

/UseThumbs
thum

b
nails

visib
le

/FullScreen
full--screen

m
o

d
e

Table
4

Sup
p

o
rted

/PageMode
values.

In
full--screen

m
ode,there

is
no

m
enu

bar,w
indow

controls,norany
otherw

indow
present.The

defaultsetting
is/UseNone.

The
〈op

enaction〉
is

the
action

p
rovid

ed
w

hen
op

ening
the

d
ocum

entand
is

sp
ecified

in
the

sam
e

w
ay

as
internallinks,see

sectio
n

7.8.Instead
ofusing

thism
ethod,one

can
also

w
rite

the
open

action
directly

into
the

catalo
g.

I
\pdfnames

〈generaltext〉

Thisprim
itive

inserts
the

〈generaltext〉
to

the
/Names

array.The
textm

ustconform
to

the
specifications

as
laid

d
o

w
n

in
the

pdfReference
M

anual,o
therw

ise
the

d
o

cum
entcan

b
e

invalid
.

I
\pdftrailer

〈generaltext〉

This
co

m
m

and
p

uts
its

argum
enttextverb

atim
into

the
file

trailerd
ictio

nary.

I
\pdfoptionpdfminorversion

(integer)

This
prim

itive
sets

the
pdfversion

ofthe
generated

file
and

the
latestallow

ed
pdfversion

ofincluded
pdfs.E.g.,

\pdfoptionpdfminorversion=3
tellspdfTeX

to
setthe

pdfversion
to

1.3
and

allow
sonly

included
pdffiles

w
ith

versions
num

b
ers

up
to

1.3.The
d

efaultfor\pdfoptionpdfminorversion
is

4
forpdfversion

1.4.If
specified,thisprim

itive
m

ustappearbefore
any

data
isto

be
w

ritten
to

the
generated

pdffile,so
you

should
put

itatthe
very

starto
fyo

urfiles.

7.3
Fonts

I
\pdffontexpand

〈fo
nt〉

〈stretch〉
〈shrink〉

〈step〉
[autoexpand

]

This
extension

to
TE X

’s
fontdefinitions

controls
apdfTE X

autom
atism

called
fontexpansion.W

e
describe

this
by

an
exam

p
le:

\font\somefont=somefile
at

10pt
\pdffontexpand\somefont

30
20

10
autoexpand

\pdfadjustspacing=2

The
30

20
10

m
eans

this:“heyTE X
,w

hen
line

breaking
is

going
badly,you

m
ay

stretch
the

glyphs
in

this
font

as
m

uch
as

3
%

orshrink
them

by
2

%
”.Because

pdfTE X
uses

internaldata
structures

w
ith

fixed
w

idths,each
additionalw

idth
also

m
eans

an
additionalfont.ForpracticalreasonspdfTE X

uses
discrete

steps,in
this

exam
ple,

1%
.This

m
eans

thatforfontsomefile
up

to
6

differently
scaled

alternatives
m

ay
be

used.W
hen

no
step

is
sp

ecified
,0

.5
%

step
s

are
used

.

Roughly
spoken,the

trick
isasfollow

s.C
onsidera

texttypesetin
triple

colum
n

m
ode.W

hen
TE X

cannotbreak
a

line
in

the
appropriate

w
ay,the

unbreakable
parts

ofthe
w

ord
w

illstick
into

the
m

argin.W
hen

pdfTE X
notes

this,itw
illtry

to
scale

(shrink)the
glyphsin

thatline
using

fixed
steps,untilthe

line
fits.W

hen
linesare

too
spacy,

the
opposite

happens:pdfTE X
startsscaling

(stretching)the
glyphsuntilthe

w
hite

space
gapsisacceptable.This

glyp
h

stretching
and

shrinking
is

called
fontexpansion.

The
additionalexpanded

fonts
getartificialnam

es
by

adding
the

fontexpansion
value

to
the

base
fontnam

e,
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hetherthe
outputform

atshould
be

dviorpdf.A
positive

value
m

eanspdfoutput,
otherw

ise
(default0)one

getsdvioutput.This
prim

itive
is

the
only

one
thatm

ustbe
setto

produce
pdfoutput

(unless
the

co
m

m
and

line
o

p
tio

n
-output-format=pdf

is
used

);allo
therp

rim
itives

are
o

p
tio

nal.This
param

etercannotbe
specified

after
shipping

outthe
firstpage.In

otherw
ords,ifw

e
w

antpdfoutput,w
e

have
to

set\pdfoutput
b

efo
re

pdfTE X
ship

s
o

utthe
firstp

age.

W
hen

pdfTE X
starts

com
plaining

aboutspecials,one
can

be
rathersure

thata
m

acro
package

is
notaw

are
of

the
pdfm

o
d

e.A
sim

p
le

w
ay

o
fm

aking
m

acro
s

aw
are

o
fpdfTE X

in
pdfo

rdvim
o

d
e

is:

\ifx\pdfoutput\undefined
\csname

newcount\endcsname\pdfoutput
\fi

\ifcase\pdfoutput
DVI

CODE
\else

PDF
CODE

\fi

U
sing

the
ifpdf.sty

file,w
hich

w
orksw

ith
both

L ATE X
and

plain
TE X,isa

cleanerw
ay

ofdoing
this.H

istorically,
the

sim
p

le
test\ifx\pdfoutput\undefined

w
as

d
efined

;b
utno

w
ad

ays,the
pdfTE X

engine
is

used
in

d
istributions

even
fornon-pdfform

ats
(e.g.L ATE X

),so
\pdfoutput

m
ay

be
d

efined
even

w
hen

the
output

fo
rm

atisdvi.

The
p

d
fTE X

userm
anual
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I
\pdfcompresslevel

(integer)

This
integerparam

eterspecifies
the

levelofstream
com

pression
(text,in--line

graphics,and
em

bedded
png

im
ages;alldone

by
the

zlib
library).Zero

m
eans

no
com

pression,1m
eans

fastest,9
m

eans
best,2..8

m
eans

so
m

ething
in

b
etw

een.A
value

o
utsid

e
this

range
w

illb
e

ad
justed

to
the

nearestm
eaningfulvalue.This

param
eteris

read
each

tim
e

pdfTE X
starts

a
stream

.Setting
\pdfcompresslevel=0

is
greatforpdfstream

d
eb

ugging.

I
\pdfdecimaldigits

(integer)

This
integerparam

eterspecifies
the

num
eric

accuracy
ofrealcoordinates

as
w

ritten
to

the
pdffile.Itgives

the
m

axim
alnum

berofdecim
aldigits

afterthe
decim

alpoint.Valid
values

are
in

range
0..4.A

highervalue
m

eans
m

ore
precise

output,butalso
results

in
a

largerfile
size

and
m

ore
tim

e
to

display
orprint.In

m
ostcases

the
optim

alvalue
is

2.This
param

eterdoes
notinfluence

the
precision

ofnum
bers

used
in

raw
pdfcode,like

that
used

in
\pdfliteral

and
annotation

action
specifications;also

m
ultiplication

item
s

(e.g.scaling
factors)are

no
taffected

and
are

alw
ays

o
utp

utw
ith

b
estp

recisio
n.This

p
aram

eteris
read

w
hen

pdfTE X
w

rites
a

real
num

b
erto

the
pdfo

utp
ut.

W
hen

including
huge

M
E
T
A

P
O

S
T

im
ages

using
supp-pdf.tex,one

can
lim

itthe
accuracy

to
tw

o
digits

by
typ

ing:\twodigitMPoutput.

I
\pdfmovechars

(integer)

This
param

eterspecifiesw
hetherpdfTE X

should
try

to
m

ove
characters

in
range

0..31to
higherslots.W

hen
set

to
1,thisfeature

affectsonly
those

fontsthathave
allcharactercodesbelow

128;forinstance,C
om

puterM
odern.

W
hen

setto
2

orhigherpdfTE X
w

illtry
to

m
ove

those
characters

to
free

slots
in

encoding
array,even

ifthe
font

co
ntains

characters
w

ith
co

d
e

greaterthan
o

req
ualto

128
.This

p
aram

eteris
read

w
hen

pdfTE X
w

rites
a

characterofa
fontto

the
pdfoutput,atw

hich
m

om
entithas

to
decide

w
hetherto

m
ove

the
characterornot.

I
\pdfpkresolution

(integer)

This
integerp

aram
etersp

ecifies
the

d
efaultreso

lutio
n

o
fem

b
ed

d
ed

pk
fo

nts
and

is
read

w
hen

pdfTE X
d

ow
nload

s
a

pk
fontd

uring
finishing

the
pdfoutp

ut.A
s

b
itm

ap
fonts

are
stillrend

ered
p

oorly
b

y
som

e
pdf

view
ers,itis

b
estto

use
Typ

e
1fo

nts
w

hen
availab

le.

I
\pdfhorigin

(d
im

ensio
n)

This
param

etercan
be

used
to

setthe
horizontaloffsetthe

outputbox
from

the
top

leftcornerofthe
page.A

value
of1inch

corresponds
to

the
norm

alTE X
offset.This

param
eteris

read
w

hen
pdfTE X

starts
shipping

outa
p

age
to

the
pdfo

utp
ut.

Forstandard
purposes,this

param
etershould

alw
ays

be
keptat1true

inch.Ifyou
w

antto
shifttexton

the
page,

use
TE X

’s
ow

n
\horigin

prim
itive.To

avoid
surprises,afterglobalm

agnification
has

been
changed

b
y

the
\mag

p
rim

itive,the
\pdfhorigin

p
aram

etersho
uld

stillb
e

1true
inch,e.g.b

y
typ

ing
\pdfhorigin=1

true
in

afterissuing
the

\mag
com

m
and.O

r,you
can

preadjustthe
\pdfhorigin

value
before

typing
\mag,

so
thatits

value
afterthe

\mag
co

m
m

and
end

s
up

at1true
inch

again.

I
\pdfvorigin

(d
im

ensio
n)

This
p

aram
eteris

the
verticalco

m
p

anio
n

o
f\pdfhorigin,and

the
no

tes
ab

o
ve

regard
ing

\mag
and

true
dim

ensions
apply.A

lso
keep

in
m

ind
thatthe

TE X
coordinate

system
starts

in
the

top
leftcorner(dow

nw
ard

),
w

hile
pdfco

o
rd

inates
startatthe

b
o

tto
m

leftco
rner(up

w
ard

).

I
\pdfpagewidth

(d
im

ensio
n)

This
dim

ension
param

eterspecifies
the

page
w

idth
ofthe

pdfoutput(the
screen,the

paper,etc.).pdfTE X
reads

this
param

eterw
hen

itstarts
shipping

outa
page.A

fterm
agnification

has
been

changed
by

the
\mag

prim
itive,

check
thatthis

p
aram

eterreflects
the

w
ished

true
p

age
w

id
th.

Ifthe
value

is
notgiven,the

page
w

idth
is

calculated
as

w
b

ox
b

eing
ship

p
ed

o
ut +

2
×

(ho
rigin

+
\hoffset).W

hen
p

arto
fthe

p
age

falls
o

ffthe
p

ap
ero

rscreen,yo
u

can
b

e
rathersure

thatthis
p

aram
eteris

setw
ro

ng.


