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parentheses, the name of the original author or
publisher of that section if known, or else a unique
number. Make the same adjustment to the section
titles in the list of Invariant Sections in the license
notice of the combined work.

In the combination, you must combine any sec-
tions Entitled “History” in the various original
documents, forming one section Entitled “His-
tory”; likewise combine any sections Entitled
“Acknowledgements”, and any sections Entitled
“Dedications”. You must delete all sections Entitled
“Endorsements”.

COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the
Document and other documents released under
this License, and replace the individual copies
of this License in the various documents with
a single copy that is included in the collection,
provided that you follow the rules of this License
for verbatim copying of each of the documents in
all other respects.

You may extract a single document from such a
collection, and distribute it individually under this
License, provided you insert a copy of this License
into the extracted document, and follow this
License in all other respects regarding verbatim
copying of that document.

AGGREGATION WITH
INDEPENDENT WORKS

A compilation of the Document or its derivatives
with other separate and independent documents
orworks, in or on a volume of a storage or distri-

The pdfTgX user manual

bution medium, is called an “aggregate” if the
copyright resulting from the compilation is not
used to limit the legal rights of the compilation’s
users beyond what the individual works permit.
When the Document is included in an aggregate,
this License does not apply to the other works in
the aggregate which are not themselves derivative
works of the Document.

If the Cover Text requirement of section 3 is
applicable to these copies of the Document, then
if the Document is less than one half of the entire
aggregate, the Document’s Cover Texts may be
placed on covers that bracket the Document
within the aggregate, or the electronic equivalent
of covers if the Document is in electronic form.
Otherwise they must appear on printed covers
that bracket the whole aggregate.

TRANSLATION

Translation is considered a kind of modification, so
you may distribute translations of the Document
under the terms of section 4. Replacing Invariant
Sections with translations requires special per-
mission from their copyright holders, but you
may include translations of some or all Invariant
Sections in addition to the original versions of
these Invariant Sections. You may include a transla-
tion of this License, and all the license notices in
the Document, and any Warranty Disclaimers,
provided that you also include the original English
version of this License and the original versions
of those notices and disclaimers. In case of a
disagreement between the translation and the
original version of this License or a notice or
disclaimer, the original version will prev.

36

If a section in the Document is Entitled “Acknowl-
edgements”, “Dedications”, or “History”, the
requirement (section 4) to Preserve its Title (section
1) will typically require changing the actual title.

TERMINATION

You may not copy, modify, sublicense, or distribute
the Document except as expressly provided for
under this License. Any other attempt to copy,
modify, sublicense or distribute the Document is
void, and will automatically terminate your rights
under this License. However, parties who have
received copies, or rights, from you under this
License will not have their licenses terminated so
long as such parties remain in full compliance.

FUTURE REVISIONS OF THIS
LICENSE

The Free Software Foundation may publish new,
revised versions of the GNU Free Documentation
License from time to time. Such new versions will
be similar in spirit to the present version, but
may differ in detail to address new problems or
concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing
version number. If the Document specifies that a
particular numbered version of this License “or
any later version” applies to it, you have the option
of following the terms and conditions either of
that specified version or of any later version that
has been published (not as a draft) by the Free
Software Foundation. If the Document does not
specify a version number of this License, you may
choose any version ever published (not as a draft)
by the Free Software Foundation.
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This manual is typeset in ConTEXt. One can generate an A4 version from the source code by typing:

texexec —-result=pdftex-a.pdf pdftex-t

Orin letter size:

texexec

--mode=letter --result=pdftex-1.pdf pdftex-t

Given that the A4 version is typeset, one can generate an A5 booklet by typing:

texexec --pdfarrange --paper=aba4 --print=up --addempty=1,2
--result=pdftex-b.pdf pdftex-a

Odd and even page sets for non-duplex printers can be generated using ——pages=odd and —-pages=even
options (which might require some disciplined shuffling of sheet).

This also demonstrates that pdf TEX can be used for page imposition purposes (given that pdfTEX and the fonts

are set up properly).

GNU Free Documentation License

Version 1.2, November 2002
Copyright © 2000, 2001, 2002
Free Software Foundation, Inc.
59 Temple Place, Suite 330,
Boston, MA 02111-1307 USA

Everyone is permitted to copy and distribute
verbatim copies of this license document, but
changing it is not allowed.

Preamble

The purpose of this License is to make a manual,
textbook, or other functional and useful document
“free” in the sense of freedom: to assure everyone
the effective freedom to copy and redistribute it,
with or without modifying it, either commercially
or noncommercially. Secondarily, this License
preserves for the author and publisher a way to get
credit for their work, while not being considered
responsible for modifications made by others.

This License is a kind of “copyleft”, which means

that derivative works of the document must

themselves be free in the same sense. It comple-
ments the GNU General Public License, which is a

copyleft license designed for free software.

We have designed this License in order to use it for
manuals for free software, because free software
needs free documentation: a free program should
come with manuals providing the same freedoms
that the software does. But this License is not
limited to software manuals; it can be used for
any textual work, regardless of subject matter or
whether itis published as a printed book. We
recommend this License principally for works
whose purpose is instruction or reference.

APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work,
in any medium, that contains a notice placed by
the copyright holder saying it can be distributed
under the terms of this License. Such a notice

grants a world-wide, royalty-free license, unlimited
in duration, to use that work under the conditions
stated herein. The “Document”, below, refers to
any such manual or work. Any member of the
publicis alicensee, and is addressed as “you”.
You accept the license if you copy, modify or
distribute the work in a way requiring permission
under copyright law.

A “Modified Version” of the Document means any
work containing the Document or a portion of it,
either copied verbatim, or with modifications
and/or translated into another language.

A “Secondary Section” is a named appendix or a

front-matter section of the Document that deals

exclusively with the relationship of the publishers

or authors of the Document to the Document’s

overall subject (or to related matters) and contains

nothing that could fall directly within that overall

subject. (Thus, if the Document is in part a text-
book of mathematics, a Secondary Section may

not explain any mathematics.) The relationship

could be a matter of historical connection with

the subject or with related matters, or of legal,
commercial, philosophical, ethical or political

position regarding them.

The “Invariant Sections” are certain Secondary
Sections whose titles are designated, as being
those of Invariant Sections, in the notice that says
that the Document is released under this License.
If a section does not fit the above definition of
Secondary then it is not allowed to be designated
as Invariant. The Document may contain zero
Invariant Sections. If the Document does not
identify any Invariant Sections then there are none.

The “Cover Texts” are certain short passages of text
that are listed, as Front-Cover Texts or Back-Cover
Texts, in the notice that says that the Document is
released under this License. A Front-Cover Text
may be at most 5 words, and a Back-Cover Text
may be at most 25 words.
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A “Transparent” copy of the Document means a
machine-readable copy, represented in a format
whose specification is available to the general
public, that is suitable for revising the document
straightforwardly with generic text editors or
(forimages composed of pixels) generic paint
programs or (for drawings) some widely available
drawing editor, and that is suitable for input to text
formatters or for automatic translation to a variety
of formats suitable for input to text formatters. A
copy made in an otherwise Transparent file format
whose markup, or absence of markup, has been
arranged to thwart or discourage subsequent
modification by readers is not Transparent. An
image format is not Transparent if used for any
substantial amount of text. A copy that is not
“Transparent” is called “Opaque”.

Examples of suitable formats for Transparent copies

include plain ASCIl without markup, Texinfo input

format, LaTeX input format, SGML or XML using a

publicly available DTD, and standard-conforming

simple HTML, PostScript or pdf designed for hu-
man modification. Examples of transparent image

formats include PNG, XCF and JPG. Opaque

formats include proprietary formats that can

be read and edited only by proprietary word

processors, SGML or XML for which the DTD

and/or processing tools are not generally available,
and the machine-generated HTML, PostScript

or pdf produced by some word processors for

output purposes only.

The "Title Page” means, for a printed book, the
title page itself, plus such following pages as
are needed to hold, legibly, the material this
License requires to appear in the title page. For
works in formats which do not have any title
page as such, “Title Page” means the text near the
most prominent appearance of the work’s title,
preceding the beginning of the body of the text.

A section “Entitled XYZ” means a named subunit
of the Document whose title either is precisely
XYZ or contains XYZ in parentheses following
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The pdfTgX user manual

Software Foundation; with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of the
license is included in the section entitled “GNU Free Documentation License”.

About PDF

The cover of this manual lists an almost minimal pdf file generated by pdfTEX, with the corresponding source
file on the next page. Unless compression is enabled, such a pdf file is rather verbose and readable. The first line
specifies the version used; currently pdfTEX produces level 1.4 output. Viewers are supposed to silently skip
over all elements they cannot handle.

A pdf file consist of objects. These objects can be recognized by their number and keywords:
8 0 obj << /Type /Catalog /Pages 6 0 R >> endobj

Here 8 O obj ... endobj isthe object capsule. The first number is the object number. Later we will see
that pdfTEX gives access to this number. One can for instance create an object by using \pdfobj after which
\pdflastobj returns the number. So

\pdfobj{/Type /Catalog /Pages 6 O R}

inserts an object into the file, while \pdflastobj returns the number pdfTEX assigned to this object. The
sequence 6 O Risan object reference, a pointer to another object (no. 6). The second number (here a zero) is
currently not used in pdf TEX; it is the version number of the object. It is for instance used by pdf editors, when
they replace objects by new ones. The version numbers permit a roll-back. (An example of a graphic editor that
uses pdf as storage format is Adobe’s lllustrator.)

In general this rather direct way of pushing objects in the files is not very useful, and only makes sense when
implementing, say, fill-in field support or annotation content reuse. We will come to that later. Unless such
direct objects are part of something larger, they will end up as isolated entities, not doing any harm but not
doing any good either.

When a viewer opens a pdf file, it first goes to the end of the file. There it finds the keyword startxref, the
signal where to look for the so called ‘object cross reference table’. This table provides fast access to the objects
that make up the file. The actual starting point of the file is defined after the trailer. The /Root entry points
to the catalog. In this catalog the viewer can find the page list. In our example we have only one page. The
trailer also holds an /Info entry, which tells a bit more about the document. Just follow the thread:

/Root — object 8 — /Pages — object 6 — /Kids — object 2 — page content

As soon as we add annotations, a fancy word for hyperlinks and the like, some more entries are present in the
catalog. We invite users to take a look at the pdf code of this file to get an impression of that.

The page content is a stream of drawing operations. Such a stream can be compressed, where the level of
compression can be set with \pdf compresslevel. Let’s take a closer look at this stream. First there is a

transformation matrix, six numbers followed by cm. As in PostScript, the operator comes after the operands.

Between BT and ET comes the text. A font switch can be recognized as /F . .. The actual text goes between ()
so that it creates a PostScript string. When one analyzes a file produced by a less sophisticated typesetting
engine, whole sequences of words can be recognized. In pdf files generated by pdfTEX however, the words
comes out rather fragmented, mainly because a lot of kerning takes place. pdf viewers in search mode simply
ignore the kerning information in these text streams. When a document is searched, the search engine
reconstructs the text from these (string) snippets.

This one page example uses an Adobe Times—Roman font. This is one of the 14 so—called standard fonts that are
always present in the viewer application, and therefore need not be embedded in the pdf file. However, when
we use for instance Computer Modern Roman, we have to make sure that this font is available, and the best way
to do this is to embed it. Just let your eyes follow the object thread and see how a font is described. The only
thing removed from this example is the (partially) embedded glyph description file, which for the 14 standard
fonts is not needed.

The pdfTgX user manual

times problems with combining these features, but from version 1.20b on it should be ok. If you still en-
counter problems, please try to prepare a small test file that demonstrates the problem and send it to one
of the maintainers.

Normal

We thrive in information-thick worlds because of our marvelous and everyday capacity to select, edit, sin-
gle out, structure, highlight, group, pair, merge, harmonize, synthesize, focus, organize, condense, reduce,
boil down, choose, categorize, catalog, classify, list, abstract, scan, look into, idealize, isolate, discrimi-
nate, distinguish, screen, pigeonhole, pick over, sort, integrate, blend, inspect, filter, lump, skip, smooth,
chunk, average, approximate, cluster, aggregate, outline, summarize, itemize, review, dip into, flip through,
browse, glance into, leaf through, skim, refine, enumerate, glean, synopsize, winnow the wheat from the
chaff and separate the sheep from the goats.

We thrive in information—thick worlds because of  pick over, sort, integrate, blend, inspect, filter,
ourmarvelous and everyday capacity to select, edit,  lump, skip, smooth, chunk, average, approximate,
single out, structure, highlight, group, pair, merge,  cluster, aggregate, outline, summarize, itemize, re-
harmonize, synthesize, focus, organize, condense,  view, dip into, flip through, browse, glance into, leaf
reduce, boil down, choose, categorize, catalog, through, skim, refine, enumerate, glean, synopsize,
classify, list, abstract, scan, look into, idealize, iso-  winnow the wheat from the chaff and separate the
late, discriminate, distinguish, screen, pigeonhole,  sheep from the goats.

HZ

We thrive in information—thick worlds because of our marvelous and everyday capacity to select, edit, single
out, structure, highlight, group, pair, merge, harmonize, synthesize, focus, organize, condense, reduce, boil
down, choose, categorize, catalog, classify, list, abstract, scan, look into, idealize, isolate, discriminate,
distinguish, screen, pigeonhole, pick over, sort, integrate, blend, inspect, filter, lump, skip, smooth, chunk,
average, approximate, cluster, aggregate, outline, summarize, itemize, review, dip into, flip through, browse,
glance into, leaf through, skim, refine, enumerate, glean, synopsize, winnow the wheat from the chaff and
separate the sheep from the goats.

We thrive in information-thick worlds because of our  over, sort, integrate, blend, inspect, filter, lump,
marvelous and everyday capacity to select, edit,  skip, smooth, chunk, average, approximate, cluster,
single out, structure, highlight, group, pair, merge,  aggregate, outline, summarize, itemize, review, dip
harmonize, synthesize, focus, organize, condense, into, flip through, browse, glance into, leaf through,
reduce, boil down, choose, categorize, catalog,  skim, refine, enumerate, glean, synopsize, winnow the
classify, list, abstract, scan, look into, idealize, isolate, ~ wheat from the chaff and separate the sheep from the
discriminate, distinguish, screen, pigeonhole, pick  goats.

Protruding

We thrive in information—thick worlds because of our marvelous and everyday capacity to select, edit, sin-
gle out, structure, highlight, group, pair, merge, harmonize, synthesize, focus, organize, condense, reduce,
boil down, choose, categorize, catalog, classify, list, abstract, scan, look into, idealize, isolate, discrimi-
nate, distinguish, screen, pigeonhole, pick over, sort, integrate, blend, inspect, filter, lump, skip, smooth,
chunk, average, approximate, cluster, aggregate, outline, summarize, itemize, review, dip into, flip through,
browse, glance into, leaf through, skim, refine, enumerate, glean, synopsize, winnow the wheat from the
chaff and separate the sheep from the goats.

We thrive in information—thick worlds because of  reduce, boil down, choose, categorize, catalog,
our marvelous and everyday capacity to select, edit,  classify, list, abstract, scan, look into, idealize, iso-
single out, structure, highlight, group, pair, merge, late, discriminate, distinguish, screen, pigeonhole,
harmonize, synthesize, focus, organize, condense, pick over, sort, integrate, blend, inspect, filter, lump,

32



"ogden/¥xe1/pTINg Al0J0211pgns ayj ul 3jInq udy} ale xe1a 3pd pue xa1 pd saueulq ay |

pIIng/"

qoz ' T-x@33pd po

- FAX Xea | gzq-Ie3-qog-T-xo33pd p- zdrzq
x033pd/AN0H$ PO

:x314pd ajidwod 01 papasu ate sdais SuIMo||0) Y3 WSISAS
xiun e uo ‘xo1.7pd /IWOHS S "o ‘A1010a11p SuIOM SWOS 0] papeojumop si Zzq * Ieq - xo1Fpd 9|y 9yl ey}
Suiwnssy -adwexa Aq 1saq paqLOsap aq ued pue swajsAs ai|—xiun uo Asea aq 03 paadxa st uone|idwod ay|

Suipidwo)

‘sweqsAs:ueqd
MO[9( SDLI01D31IPCNS dY3 INO YD1 ‘d]qe|leAe a¢ os|e ySiw swalsAs snoLieA 10y saLreulq X3 jpd ajeredag
‘x01Jpd/sweasLs : weqo Somiau Ny1D Y3 ul 9oe|d [edruoued J19y} Je punoy aq osje ued saoinos X3 jpd ay|

/auaxInd /310 xenoxes x9a3pd//:daay

:A1010211p 3y} wolj [jeqtel X1 4pd Y1 peojumo(g 'S924N0S [enuew a3y} pue ‘uolrewloul Sunjoen Snq
puy osje noA alaym ‘/xa13pd/saoeloxd /310" xesoxes//:daqy adedawoy siodojarap ayl e s apod
pasea|al 1s91e| 9y} Y19} Ued duo a1aym uonedo| Arewnd ayl ‘(dX ‘000 ‘LN ‘86 ‘G6 SMOPUIAN) SWAISAS ZEUIAN
pue ‘(xnur] Suipnjour) swaisAs xiun uo uone|idwod 10j painquisip Apuanind are 3| jpd Jo s90in0s 1s91e| 9y |

salIeulq pue $324n0s Sui}dn

*o1109ds-ozgapn St [enuew siyy ut uondudsap uolje|elsul ay3 Jeyl 90N "pateidaiul aq [jim X3 pd
pajidwod Ajysa.y ays yorym out “x31 91 "8 -2 ‘waisAs X3 Sujiom e aney Apeaije pjnoys NoA "UO peal {$30INos
wody X3 4pd pjing 03 paau |jim noA ‘Ajpzerpawiwt 31 jpd ysaiy e N0 A1y 03 31| pjnOM NOA pue SUO JUILIND
3Y110U Sl uUoINUISIP © YIIM SUIWIOD UOISIdA 33 40 ‘WidIsAs 1noA 1oy X3 | 4pd jo Areuiq pajidwooaid ou st aiays |

"SUOIID9S
1Xau 2y ut aunpadoid uonejeisul X1 jpd ay1 yum J19yjoqg 01 paau 3,uop NoA ‘suonnquisip asayj Jo Aue asn
NOA uaym og uayds uensuyd Aq Xa1 3N pue neautdod ao1iqeq Aq x| dj :ZguTr /SwelsAS 1 weqd ul Yjoq
“x313pd urejuod yeyy suonnquisip ajeredas om) os[e are a1aY] SWISAS ZEUIAN 104 /Yo 193 /310 3na nmun//
:d2.97 995 ‘swaisAs xiun 10y ssoooid uone|idwod payewioine ue yim UoINGLIASIP S2INOS B S 19SST SeWoy |
Aq ¥d1e1 "/oATT-x01/8108na mum//:d3q7 Je PUNOJ S UBD UOIBWLIOJUI DIOW {SWIISAS X SO 2B\ pue
TEUIA Xiun Auew 10J SUOISIaA XA | Jpd yum sawod uonnquisip aal] 3| uni o3 Apeadt ay| "X3| 26D pue
o1 “Xa1dy “x3191 ‘an7 AL se yons quauodwod e se X3 | jpd aney suonnquisip 31 |e Ajjenuia skepemoN
‘paj[e1sul 194 10U s1 XA 4pd a19ym wdisAs e uo Suiuuni X3 3pd 198 031 papasu sdais oY1 SAQLIISIP UONDISS SIY |

pajie)s sunen

“A14pd yum parels 308 03 Moy aqLOSIp

[[IM 9M ‘UO1D3S Jey} 0] SWO0D IM 210J9g "/ U01DS dijs INq UO peas 0} PISIAPE e ‘paadold 0} moy ainsun 994
‘uondnpoanul siy} Jaye ‘oym asoy ] "s10alqo pareaid §jas 1o opul ‘98ed ‘Sojered ay 03 sarua Suiysnd Aq Ajjenuew
10 ‘sauo jpd ojul saunonais eyep 3| ay3 Sunejsuel) Aq Ajjeonewoine 1ayiia ‘a1ay pagLOsap saLud Sy} JO
Auew 03 ssaooe sapirold 3| 4pd ‘sfeutaiur asay) woy siasn piatys |jim sadexoed oloew sased jsow ul y3noyy
‘x99es8ed zpd\

Aq 109[qo s1y3 01 sseooe aAey s1asn X1 4pd "9|y 1d1DGIS0 B Ul XOq Suipunog ayl ay1| S}0e XogeIpaw
‘uonduosap a3ed ayj jo ped si xoqelpaw e jeyl smoys (e8ed,/ odL1/)109[qo a8ed syl e yoo|iasod
v "paddijo 10 usauos [|ny aouelsul 10y ‘pauado aq pinoys 3|y ay1 Aem yeym ur Ayoads 3, uop am ‘ay ajduwis siy3 uj

[enuew sasn xdypd ayy

L°€

L€

-2wos pey suolisian 3| Jpd 1swio] "uoneuaydAy spasu uayo pue uorreniound jo jo| e sey 1xa3 ojdwes siy |
"21yNn] 7 wouyIxa} e 3uisn ‘sainjeay zy pue Suipnijold s, x3 | 1pd 91e1ISUOWBP [|IM DM SUOIIIDS SUIMO[|0) BY3 U]

suipn.joid pue 7H jo sajdwex]

wope|d SMOPUIAA JOSOIDIN ZEUIM

JUDWUOIIAUD gam wiojie|d—nnw [erdLyjo 9295
awuoiiaud Suiwweldo.ad ajeray gom

1018207 921N0S3Y WoJIUN lan

wiope(d xiun X1u

SO JUO4 X3 wyl

|00 Ajjin 13| uod x|

(wiopejd ajdnnw) uonnquisip aAr-xd oA AL

saded ojul wouy uorreusWNDOp 19sadA) aresouad OJUIX3 |
90BJIDIUI DUI| pUBWIWOD 13X | uo)H Jaxexd|

wei3o.ud pue aden3ue| orydeiSodAy Vel

(9799 UO paseq) xiun 10} uonnquisip X3 Vel
prepuels A101a11q XL sp1

uone|suel| Ja30erey) XI| X2}

uoleoy1dads 10]0d an|g usain pay qs4

(aduogisoyn jo doj uo) souaAu00 4pd 03 3dLDSISO4 4Q4do31Sd
1dLdgIsod 1d1Iog3soy

solydeln siomiaN 9|qenod Sud

juoy dewniq pasoed yd

Jaurejuo)) ydAo ypd >8d

juawuoiiaud Suiwwesdoid 194 [od

indino ypd Supnpoud uoisuaxa x| x3 4pd

(papeo| rewo} X3 1) iIndino jpd Suionpouad uoisuanxe X3 | YA y14pd
indino ypd Supnpoud uoisuaixe x| -3 x3194pd

Jew.04 JUSWND0(] 3|qeHod 4pd

(192u) wiopeid SOQ YOSODIN SOQSIN

[001 UOISI9AUOD Jpd 01 1SOdYLIN Jjpdoidw

x3| 01 uoisuaixa XA IW AN

UORNQLISIP ZEUI XL

indino 103094 quawuodiaud Sutwwesdord olyder8  1S0dULIN
indino deuniq 4uswuodiaus Suiwweldosd oiydes3  INO4ULANW
01 uolisian waisAs Suresado ysojuey X SO 2eN

a8exped oioew asodind jeirsuad X331

dnoun padxg oiydeiSoioyd jutof Fadrl

uoneziwndo jdez uuewlsy zy

uonNNQLISIP OGN ZEUIM ¥3Ld}

(queLreA a1y HDId() rewoy 9|14 a8ew| ajqeadueyox3 41X
X3 01 uoisualxa ue x3al-3

[001 uOISI9AUOD Jpd 0] sdo Jpdoisds

1dungis0d parejnsdeouy sdo

¥31 03 uoisuaxe yd|ous x3d[ous

Tewoy 9|y Juapuadapu| 901n0Q X1 9AIERU IAp
adeyoed oioew asodind jerouad 1A uo)

uoNNQLISIP 9ZGIAN YSOIUIEI Y3LoBIND

a8ueyo.alu| UOITEWLION| 10} IPOD) plepUE]S UBdLIDWY lose
SOLIJOIN JUO4 qOopY wye

[enuew sasn xdpypd ay



3.3

3.4

The pdfTgX user manual

Apart from the binaries pdfTEX and pdfeTEX the compilation also produces a few other files which are needed
for running both pdfTEX versions:

pdftex.pool, pdfetex.pool The poolfiles, needed for creating formats, located in build/texk
/web2c

Placing files

The next step is to put the freshly compiled binaries and pool files into their proper places within the tds
structure of the TEX system. Put the files pdftex and pdfetex into the directory (e. g. for a typical teTEX
system) /usr/local/teTeX/bin/i686-pc-1linux-gnu, and the poolfilesinto /usr/local/teTeX
/share/texmf /web2.

Don'tforgetto do a texconfig init afterwards, so that all formats are regenerated with the fresh binaries.

Setting search paths

Web2c—based programs, including pdfTEX, use the Web2c run-time configuration file called texmf . cnf. The
location of this file is the appropriate position within the tds tree relative to the place of the pdfTEX binary; on a

teTEX system, file texmf . cnf typically is located either in directory texmf /web2c or texmf-local/web2c.

The path to file texmf . cnf can also be set up by the environment variable TEXMFCNF.

Next you might need to edit texmf . cnf so that pdfTEX can find all necessary files, but the texmf . cnf files
coming with the major TEX distributions should already be set up for normal use. You might check into the file
texmf . cnf to see where the various bits and pieces are going.

pdfTEX uses the search path variables shown in table 1.

used for texmf.cnf
output files TEXMFOUTPUT
inputfiles, images TEXINPUTS
format files TEXFORMATS
text pool files TEXPOOL
encodingfiles ENCFONTS
font map files TEXFONTMAPS
tfm files TFMFONTS
virtual fonts VFFONTS
typel fonts T1FONTS
TrueType fonts TTFONTS

pixel fonts PKFONTS

Table 1 The Web2c variables.

TEXMFOUTPUT Normally, pdfTEX puts its output files in the current directory. If any output file cannot be
opened there, it tries to open it in the directory specified in the environment variable
TEXMFOUTPUT. There is no default value for that variable. For example, if you type
pdfetex paper and the current directory is not writable, if TEXMFOUTPUT has the
value /tmp, pdfTEX attempts to create /tmp/paper.log (and /tmp/paper.pdf, if
any output is produced.)

TEXINPUTS This variable specifies where pdf TEX finds its input files. Image files are considered input
files and searched for along this path.

TEXFORMATS Search path for format (. £mt) files.

TEXPOOL Search path for pool (. pool) files.
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The pdfTgX user manual

Xy-pic Ifthe PostScript back-end is not requested, Xy—pic uses its own Type 1fonts, and needs no special
attention.

tpic  The ‘tpic’ \special commands (used in some macro packages) can be redefined to produce literal pdf,
using some macros written by Hans Hagen.

METAPOST  Although the output of METAPOST is PostScript, it is in a highly simplified form, and a
METAPOST to pdf conversion (mptopdf, written by Hans Hagen and Tanmoy Bhattacharya) is implemented as a
set of macros which reads METAPOST output and supports all of its features.

pdf Itis possible to insert arbitrary one-page-only pdf files, with their own fonts and graphics, into a
document. The cover page of this document is an example of such an insert, being a one page document
generated by pdfTEX.

For new work, the METAPOST route is highly recommended. For the future, Adobe has announced that they
will define a specification for ‘encapsulated pdf’, and this should solve some of the present difficulties.

The inclusion of raw PostScript commands —a technique utilized by for instance the pstricks package—
cannot be supported. Although pdf is a direct descendant of PostScript, it lacks any programming language
commands, and cannot deal with arbitrary PostScript.

Character translation

Characters that are input to pdfTEX are subject to optional TEX character translation (tcx) under control of a tex
file. The tex maps the input character codes (e. g. from \input or \read) to the character codes as seen by
pdf TEX. This mapping takes place before the characters enter pdfTEX's ‘mouth’. If no tcx file is read, the input
characters enter pdf TEX directly; no mapping is done.

tex files consist of lines each containing one or two integer numbers in the range 0..255, either in decimal or hex
notation. A comment sign ‘%’ in a tcx line starts a comment until the end of line. The first number in each line is
for matching the input character code, the second, optional number is the corresponding TEX character code.
If a line contains only one number, characters with this code enter pdfTEX unchanged; no mapping is done.

tex mapping also influences pdf TEX output streams for \message and \write. Without tcx mapping, only
characters that are within the range 32..126 are flagged as ‘printable’, meaning that these characters are output
directly by \message and \write primitives. Characters outside the range 32..126 are instead output in
escaped form, e. g. as " ~A’ for a character with code 0x01. When a character code is mentioned in the 2nd
column of the tex file, or as the only value in a line, it is flagged as ‘printable’. During \message and \write,
output characters are mapped in reverse direction: they are looked up in the 2nd column of the tex file and the
corresponding values from the 1st column are output. Again, if a pdfTEX character code is found as the only
number in a line, no mapping is done. Mentioning a character code as the only number on a line has the sole
purpose to flag this code ‘printable’; remember that character within the range 32..126 are ‘printable” anyway.

The characters output into the pdffile, e. g. by \pdfliteral or \special primitives, are not subject to tcx
output remapping.

Beware: Character translation interferes with the encTEX primitives; to avoid surprises, don't use enc TEX and tex
mapping at the same time. Further details about tcx file loading can be found in the teTEX manual.

Limitations of PDFTEX

pdf TEX currently lacks a colorstack. This can be overcome by the pdfcolmk package.

Abbreviations

In this document we used a few abbreviations. For convenience we mention their meaning here.
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internal name type default comment
\pdfoutput integer 0 dvi
\pdfadjustspacing integer 0 off
\pdfcompresslevel integer 9 best
\pdfdecimaldigits integer 4 max.
\pdfmovechars integer 0 off
\pdfimageresolution integer 72 dpi
\pdfpkresolution integer 0 72 dpi
\pdfuniqueresname integer 0
\pdfprotrudechars integer 0
\pdfoptionpdfminorversion integer 4 pdf1.4
\pdfoptionalwaysusepdfpagebox integer 0
\pdfoptionpdfinclusionerrorlevel integer 0

\pdfhorigin dimension Tin

\pdfvorigin dimension Tin

\pdfpagewidth dimension 0 pt
\pdfpageheight dimension 0 pt
\pdflinkmargin dimension 0 pt
\pdfdestmargin dimension 0 pt
\pdfthreadmargin dimension 0 pt

\pdfmapfile text pdftex.map

Table 2 The set of pdfTEX configuration parameters.

% Set pdfTeX parameters for pdf mode
% (replacing pdftex.cfg file).

% Thomas Esser, 2004. public domain.
\pdfoutput=1

\pdf compresslevel=9
\pdfdecimaldigits=3
\pdfpagewidth=210 true mm
\pdfpageheight=297 true mm
\pdfhorigin=1 true in

\pdfvorigin=1 true in
\pdfpkresolution=1200
\pdfoptionpdfminorversion=4
\endinput

Figure 1 A typical configuration file (pdftexconfig.tex).

3.6 Creating format files

Both pdf TEX and pdfe TEX engines allow building formats for dvi and pdf output in the same way as the classical
TEX engine does for dvi. Format generation is enabled by the —-ini option. The default mode (dvi or pdf) can
be chosen either on the command line by setting the option —output-format to dvi or pdf, or by setting
the \pdfoutput parameter. The format file then inherits this setting, so that a later call to pdfTEX with this
format starts in the preselected mode (which still can be overrun then). A format file can be read in only by the
engine that has generated it; a format incompatible with an engine leads to a fatal error. Often the pdfTEX
program is a mere link to the pdfeTEX engine; then also a pdfTEX call generates an extended format.

It is customary to package the configuration and macro file inputinto a . ini file. E. g., the file etex.ini in
figure 2 is for generating an e-TEX format with dvi output (it contains a few comparisons to be safe also for TEX
engines). A similar file pdflatex.ini can be used for generating a XTEX format with pdf output; refer to

7.10

7.11
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\pdfendlink

This primitive ends a link started with \pdf startlink. All textbetween \pdfstartlinkand \pdfendlink
will be treated as part of this link. pdfTEX may break the result across lines (or pages), in which case it will make
several links with the same content.

\pdflinkmargin (dimension)

This dimension parameter specifies the margin of the box representing a hyperlink and is read when a page
containing hyperlinks is shipped out.

\pdfdestmargin (dimension)

Margin added to the dimensions of the rectangle around the destinations.

Bookmarks

\pdfoutline (actionspec) [ count (integer)] (general text)

This primitive creates an outline (or bookmark) entry. The first parameter specifies the action to be taken, and is
the same as that allowed for \pdfstartlink. The (count) specifies the number of direct subentries under
this entry; specify 0 or omit it if this entry has no subentries. If the number is negative, then all subentries will be
closed and the absolute value of this number specifies the number of subentries. The (text) is what will be
shown in the outline window. Note that this is limited to characters in the pdf Document Encoding vector. The
outline is written to the pdf output immediately.

Article threads
\pdfthread (rulespec) [ (attrspec)] (idspec)

Defines a bead within an article thread. Thread beads with same identifiers (spread across the document) will
be joined together.

\pdftstarthread (rulespec) [ (attrspec) | (idspec)

This uses the same syntax as \pdfthread, apart that it must be followed by a \pdfendthread.
\pdfstartthread and the corresponding \pdfendthread must end up in vboxes with the same
nesting level; all vboxes between them will be added into the thread. Note that during output runtime if
there are other newly created boxes which have the same nesting level as the vbox/vboxes containing
\pdfstartthread and \pdfendthread, they will be also added into the thread, which is probably not
what you want. To avoid such unconsidered behaviour, it’s often enough to wrap boxes that shouldn’t belong to
the thread by a box to change their box nesting level.

\pdfendthread
This ends an article thread started before by \pdfstartthread.
\pdfthreadmargin (dimension)

Specifies a margin to be added to the dimensions of a bead within an article thread.

Literals and specials

\pdfliteral [direct| (general text)

Like \special in normal TEX, this command inserts raw pdf code into the output. This allows support of color
and text transformation. This primitive is heavily used in the METAPOST inclusion macros. Normally pdfTEX
ends a text section in the pdf output and resets the transformation matrix before inserting (general text),
however this can be turned off by giving the optional keyword direct . This command appends a whatsit
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and so generate the TEX and METAPOST related formats that ConTEXt needs. Whatever macro package used,
the formats should be placed in the TEXFORMATS path.

Testing the installation

When everything is set up, you can test the installation. In the distribution there is a plain TEX test file
example.tex. Process this file by typing:

pdftex example

If the installation is ok, this run should produce afile called example . pdf. The file example.tex isalso a
good place to look for how to use pdfTEX's new primitives.

Common problems

The most common problem with installations is that pdfTEX complains that something cannot be found. In
such cases make sure that TEXMFCNF is set correctly, so pdf TEX can find texmf . cnf. The next best place to
look/edit is the file texmf . cnf. When still in deep trouble, set KPATHSEA™DEBUG=255 before running
pdfTEX or run pdfTEX with option =k 255. This will cause pdfTEX to write a lot of debugging information that
can be useful to trace problems. More options can be found in the Web2c documentation.

Variables in texmf . cnf can be overwritten by environment variables. Here are some of the most common
problems you can encounter when getting started:

e I can’t read pdftex.pool; bad path?

TEXMFCNF is not set correctly and so pdf TEX cannot find texmf . cnf, or TEXPOOL in texmf . cnf doesn't
contain a path to the pool file pdftex.pool or pdfetex.pool when you use pdfeTEX.

e You have to increase POOLSIZE.

pdfTEX cannot find texmf . cnf, or the value of pool~size specified in texmf . cnf is not large enough
and must be increased. If pool~size is not specified in texmf . cnf then you can add something like

pool~size = 500000

e I can’t find the format file ‘pdftex.fmt’!
I can’t find the format file ‘pdflatex.fmt’!

The formatfile is not created (see above how to do that) oris not properly placed. Make sure that
TEXFORMATS in texmf . cnf contains the path to pdftex.fmt or pdflatex.fmt.

e -——-! xx.fmt was written by tex
Fatal format file error; I’m stymied

This appears e. g. if you forgot to regenerate the . fmt files after installing a new version of the pdfTEX
binary and pdftex.pool. The first line tells by which engine the offending format was generated.

e TEX.POOL doesn’t match; TANGLE me again!
TEX.POOL doesn’t match; TANGLE me again (or fix the path).

This might appear if you forgot to install the proper pdftex . pool when installing a new version of the
pdfTEX binary. E. g. under teTEX then run texconfig init.

e pdfTEX cannot find one or more map files (* . map), encoding vectors (*. enc), virtual fonts, Type 1 fonts,
TrueType fonts or some image file.

Make sure that the required file exists and the corresponding variable in texmf . cnf contains a path to the
file. See above which variables pdfTEX needs apart from the ones TEX uses.
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both image dimensions are given, the image will be stretched accordingly, whereby the aspect ratio might get
distorted. Only if no image dimension is given in the TEX file, the image size will be calculated from its width
and height in pixels, using the z and y resolution values normally contained in the image file. If one of these
resolution values is missing or weird (either < 0 or > 65535), the \pdf imageresolution value will be used
for both = and y resolution, when calculating the image size. And if the \pdf imageresolution is zero,
finally a default resolution of 72 dpi would be taken. The \pdf imageresolution is read when pdfTEX
creates an image via \pdfximage. The given value is clipped to the range 0..65535 [dpil.

Currently this parameter is used particularily for calculating the dimensions of jpeg images in exif format (unless
at least one dimension is stated explicitely); the resolution values coming with exif files are currently ignored.
\pdfoptionalwaysusepdfpagebox (integer)

When pdf files are included, the command \pdfximage allows selection of which pdf page box to use in the
optional field (image attr spec). The integer primitive \pdfoptionalwaysusepdfpagebox allows to
globally override this choice by giving them one of the following values: (1) media box, (2) crop box, (3) bleed
box, (4) trim box, and (5) artbox.

\pdfoptionpdfinclusionerrorlevel (integer)

This controls the behaviour of pdfTEX when a pdf file is included that has a newer version than the one specified
by this primitive: Ifitis set to 0, pdfTEX gives only a warning; if it’s 1, pdfTgX raises an error.

Annotations
pdf level 1.4 provides four basic kinds of annotations:

hyperlinks, general navigation
text clips (notes)

movies

sound fragments

The first type differs from the other three in that there is a designated area involved on which one can click, or
when moved over some action occurs. pdf TEX is able to calculate this area, as we will see later. All annotations
can be supported using the next two general annotation primitives.

\pdfannot [ (rulespec) ] (generaltext)

This command appends a whatsit node corresponding to an annotation to the list being built. The dimensions
of the annotation can be controlled via the (rule spec) . The default values are running for all width, height and
depth. When an annotation is written out, running dimensions will take the corresponding values from the box
containing the whatsit node representing the annotation. The (general text) is inserted as raw pdf code to the
contents of annotation. The annotation is written out only if the corresponding whatsit node is searched at
shipout time.

\pdflastannot (read-only integer)

This primitive returns the object number of the last annotation created by \pdfannot. These two primitives
allow users to create any annotation that cannot be created by \pdfstartlink (see below).

Destinations and links

The first type of annotation, mentioned above, is implemented by three primitives. The first one is used to
define a specific location as being referred to. This location is tied to the page, not the exact location on the
page. The main reason for this is that pdf maintains a dedicated list of these annotations —and some more when
optimized— for the sole purpose of speed.
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5 Setting up fonts

5.1

pdfTEX can work with Type 1 and TrueType fonts, but a source must be available for all fonts used in the
document, except for the 14 standard fonts supplied by the pdf reader (Times, Helvetica, Courier, Symbol and
Dingbats). Itis possible to use METRFONT—-generated fonts in pdfTEX— but it is strongly recommended not to
use these fonts if an equivalent is available in Type 1 or TrueType format, if only because bitmap Type 3 fonts
render very poorly in (older versions of) Acrobat Reader. Given the free availability of Type 1 versions of all the
Computer Modern fonts, and the ability to use standard PostScript fonts, there is rarely a need to use bitmap
fonts in pdfTEX.

Map files

Font map files provide the connection between TgX tfm font files and the outline font file names. They contain
also information about re—encoding arrays, partial downloading, and character transformation parameters (like
SlantFont and ExtendFont). Those map files were first created for dvi postprocessors. But, as pdfTEX in pdf
output mode includes all pdf processing steps, it also needs to know about font mapping, and therefore reads
in one or more map files. Map files are not read in when pdfTEX is in dvi mode. Pixel fonts can be used without
being listed in the map file.

By default, pdfTEX reads the map file pdftex.map. In Web2c, map files are searched for using the
TEXFONTMAPS config file value and environment variable. By default, the current directory and various system
directories are searched.

Within the map file, each font is listed on an individual line. The syntax of each line is upward-compatible with
dvips map files and can contain the following (some are optional) fields: tfmname, basename, fontflags, special,
encodingfile, and fontfile; explanations follow.

It is mandatory that tfmname is the first field. If a basename is given, it must be the second field. Similarly if

fontflags is given it must be the third field (if basename is present) or the second field (if basename is left out). It is
possible to mix the positions of special, encodingfile, and fontfile, however the first three fields must be given in
fixed order.

tfmname  sets the name of the tfm file for a font — the name TEX sees. This name must always be given.

basename  sets the base (PostScript) font name. The basename field is checked against the BaseName entry of
fonts coming with embedded pdf files. If there is a match, the font will be removed from the embedded file, and
a local font is opened, which will contain the glyphs from the embedded file. This collecting mechanism helps
keeping the resulting pdf file size small, if many files with similar fonts are to be embedded. Therefore it is
recommended always to set the basename field.

If a basename field is given, also a fontfile field must be there, unless the basename matches one of the 14
standard font names; then the fontfile field is optional. If the fontfile name is given, this font will be embedded
(depending on flags, see below). If the fontfile name for a standard font is missing, the font will be quietly left out,
which is fine, as pdf viewers will later render the text with their own versions of the font.

fontflags specify some characteristics of the font. The following description of these flags is taken, with slight
modification, from the pdf Reference Manual (the section on font descriptor flags). Viewers can adapt their
rendering to these flags, especially when they substitute a replacements for not embedded fonts.

The value of the flags key in a font descriptor is a 32—-bit integer that contains a collection of boolean
attributes. These attributes are true if the corresponding bit is set to 1. Table 3 specifies the meanings of
the bits, with bit 1 being the least significant. Reserved bits must be set to zero.

All characters in a fixed-width font have the same width, while characters in a proportional font have
different widths. Characters in a serif font have short strokes drawn at an angle on the top and bottom
of character stems, while sans serif fonts do not have such strokes. A symbolic font contains symbols
rather than letters and numbers. Characters in a script font resemble cursive handwriting. An all-cap
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7.4 PDF objects

>

7.5

\pdfobj [ (objecttype spec) ]

This command creates a raw pdf object that is written to the pdffileas1 0 obj << ... >> endobj.
When (object type spec) is not given, a dictionary object with contents (general text) is created.

When however (object type spec) is given as (attr spec) stream, the object will be created as a stream with
contents (general text) and additional attributes in (attr spec).

When (object type spec) is given as (attrspec) file,thenthe (general text) will be treated as a file name
and its contents will be copied into the stream contents.

When (object type spec) is given as reserveobjnum, just a new object number is reserved. The number
of the reserved object is accessible via \pdflastobj. The object can later be filled with contents by
\pdfobj useobjnum (number) { (balancedtext) }.Butthe reserved object number can already before
be used by other objects, which provides a forward-referencing mechanism.

The object is kept in memory and will be written to the pdf output only when its number is referred to by
\pdfrefobj orwhen \pdfobj is preceded by \immediate. Nothing is appended to the list being built.
The number of the most recently created object is accessible via \pdflastobj.

\pdflastobj (read-onlyinteger)
This command returns the object number of the last object created by \pdfobj.
\pdfrefobj (object number)

This command appends a whatsit node to the list being built. When the whatsit node is searched at shipout
time, pdf TEX will write the object (object number) to the pdf output if it has not been written yet.

XObject forms

The next three primitives support a pdf feature called ‘object reuse” in pdfTEX. The idea is first to create a
XObject form in pdf. The content of this object corresponds to the content of a TEX box; it can contain pictures
and references to other XObject form objects as well. After creation, the XObject form can be used by simply
referring to its object number. This feature can be useful for large documents with many similar elements, as it
can reduce the duplication of identical objects.

These command behave similarly to \pdfobj, \pdflastobj and \pdfrefobj butinstead of taking raw pdf
code, they handle text typeset by TEX.

\pdfxform [ (attrspec)] [ (resourcesspec)| (boxnumber)

This command creates a XObject form corresponding to the contents of the box (box number) . The box can
contain other raw objects, XObject forms or images as well. It can however not contain annotations because
they are laid out on a separate layer, are positioned absolutely, and have dedicated housekeeping. \pdfxform
makes the box void, as \box does.

When (attr spec) is given, the text will be written as additional attributes of the form. The (resources
spec) is similar, but the text will be added to the resources dictionary of the form. The text given by (attr
spec) or (resources spec) is written before other keys of the form dictionary and/or the resources dictionary
and takes priority over later ones.

\pdfrefxform (object number)

The form is kept in memory and will be written to the pdf output only when its number is referred to by
\pdfrefxformor \pdfxformis preceded by \immediate. Nothing is appended to the list being built. The
number of the most recently created XObject form is accessible via \pdf lastxform.

When issued, \pdfrefxform appends a whatsit node to the list being built. When the whatsit node is
searched at shipout time, pdf TEX will write the form (object number) to the pdf output if it is not written yet.
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output, this option may cause troubles with TrueType fonts, so it is not recommended. It might be useful in
case the font is atypical and can not be subsetted well by pdf TEX. Beware: some font vendors forbid full font
inclusion.

e Ifnothing precedes the font file name, the fontfile is read but nothing is embedded, only the font
parameters are extracted to generate the so—called font descriptor, which is used by the pdf reader to
simulate the font if needed. This option is useful only when you do not want to embed the font (i. e. to
reduce the output size), but wish to use the font metrics and let the pdf reader generate instances that look
close to the used font in case the font resource is not installed on the system where the pdf output will be
viewed or printed. To use this feature the font flags must be specified, and it must have the bit 6 set on,
which means that only fonts with the Adobe Standard Roman Character Set can be simulated. The only
exception is the case of a Symbolic font, which is not very useful.

e Ifthe fontfile name is preceded by a !, the font is not read at all, and is assumed to be available on the
system. This option can be used to create pdf files which do not contain embedded fonts. The pdf output
then works only on systems where the resource of the used font is available. It's not very useful for
document exchange, as the pdf is not ‘portable” at all. On the other hand it is very useful when you wish to
speed up running of pdfTEX during interactive work, and only in a final version embed all used fonts. Don't
over—estimate gain in speed and when distributing files, always embed the fonts! This feature requires the
pdf reader to have access to installed fonts on the system. This has been tested on Win95 and Unix (Solaris).

When one suffers from invalid lookups, for instance when pdfTEX tries to open a . pfa file instead of a . pfb
one, one can add the suffix to the filename. In this respect, pdfTEX completely relies on the kpathsea libraries.

If a used font is not present in the map files, first pdf TEX will look for a source with suffix . pgc, which is a so—
called pgc source (pdf Glyph Container)'". If no pgc source is available, pdfTEX will try to use pk fonts as dvi
drivers do, creating pk fonts on-the—fly if needed.

Lines containing nothing apart from ¢fmname stand for scalable Type 3 fonts. For scalable fonts as Type 1,
TrueType and scalable Type 3 font, all the fonts loaded from a tfm at various sizes will be included only once in
the pdf output. Thus ifa font, let’s say csr10, is described in one of the map files, then it will be treated as
scalable. As a result the font source for csr10 will be included only once for csr10, csr10 at 12pt etc. So
pdf TEX tries to do its best to avoid multiple downloading of identical font sources. Thus vector pgc fonts should
be specified as scalable Type 3 in map files like:

csrl0

It doesn’t hurt much if a scalable Type 3 font is not given in map files, except that the font source will be
downloaded multiple times for various sizes, which causes a much larger pdf output. On the other hand if a font
in the map files is defined as scalable Type 3 font and its pgc source is not scalable or not available, pdfTEX will
use pk fonts instead; the pdf output is still valid but some fonts may look ugly because of the scaled bitmap.

To summarize this rather confusing story, we include a some example lines. First we use two fonts from the 14
standard fonts with font-specific encoding, i. e. no external encoding is given. In the first line, the fontfile is
missing, so viewers will use their own font. The ZapfDingbats font is taken from the given font file.

psyr Symbol

pzdr ZapfDingbats <pzdr.pfb

Similarly, two standard fonts with an external encoding. The < preceding the encoding file name may be left out.

ptmr8r Times-Roman  <8r.enc
ptmri8r Times-Italic <8r.enc <ptmri8a.pfb

This is a text file containing a pdf Type 3 font, created by METAPOST using some utilities by Hans Hagen. In general pgc files can
contain whatever allowed in pdf page description, which may be used to support fonts that are not available in METAFONT. pgc fonts
are not widely useful, as vector Type 3 fonts are not displayed very well in older versions of Acrobat Reader, but may be more useful
when better Type 3 font handling is more common.
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\rpcode (font) (integer)

The amount that a character from a given font may shift into the right margin (“character protrusion”) is set by the
primitive \rpcode. The protrusion distance is the integer value given to \rpcode, multiplied with 0.001 em
from the current font. Example:

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

Here the comma may shift 0.2 em into the margin and the hyphen 0.15 em. All these small bits and pieces will
help pdfTEX to give you better paragraphs (use \rpcode judiciously; don’t overdo it).

Remark: old versions of pdfTEX use the character width as measure. This was changed to a proportion of the
em-width after Han Thé Thanh finished his master’s thesis.

\1lpcode (font) (integer)

This is similar to \rpcode, but affects the amount by which characters may protrude into the left margin.
\pdffontname (font) (expandable)

In pdf files produced by pdfTEX one can recognize a font resource by the prefix /F followed by a number, for
instance /F12 or /F54. This command returns, for a given TgX font, the number from the corresponding
font resource name. E. g., if /F12 corresponds to some TgX font \foo, the \pdffontname\foo gives the
number12.

In the currentimplementation, when \pdfuniqueresname (see below) is set to a positive value, the
\pdffontname still returns only the number from the font resource name, but not the appended random
string.

\pdffontobjnum (font) (expandable)

This command is similar to \pdf fontname, but it returns the pdf object number of the font dictionary instead
of the number from the font resource name. E. g., if the font dictionary (‘/Type /Font’)in pdf object 3
corresponds to some TeX font \foo, the \pdffontobjnum\foo gives the number 3.

Use of \pdf fontname and \pdffontobjnum allows users full access to all the font resources used in the
document.

\pdfincludechars (font) (general text)

This command causes pdf TEX to treat the characters in (general text) as if they were used with (font), which
means that the corresponding glyphs will be embedded into the font resources in the pdf output. Nothing is
appended to the list being built.

\pdfuniqueresname (integer)

When this primitive is assigned a positive number, pdf resource names will be made reasonably unique by
appending a random string consisting of six ascii characters.

\pdfmapfile (map spec)
This primitive is used for managing font map files, to make them known to pdfTEX so that they can be read in. If

no \pdfmapfile primitive is given, the default map file pdftex.map will be read in by pdfTEX.

Normally there is no need for the pdfTEX user to bother about the \pdfmapfile primitive, as the main TEX
distributions provide nice helper tools that automatically assemble the default font map file. One prominent
tool example is the script updmap coming with teTgX.

The operation mode of the \pdfmapfile primitive is selected by a flag letter (+, =, -, or omitted). This flag
defines how a map file is going to be handled, and how a collision between an existing map entry and a newer
one is resolved; either ignoring a later entry, or replacing or deleting an existing entry. But in any case, map
entries of fonts already in use are kept untouched. The companion primitive \pdfmapline allows something
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6 Formal syntax specification

This section formally specifies the pdf TEX specific extensions to the TEX macro programming language. All
primitives are prefixed by pdf except for \efcode, \1pcode, and \rpcode. The general definitions and
syntax rules follow after the list of primitives.

\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 (dimen)

\pdfvorigin (dimen)

\pdfpagewidth (dimen)

\pdfpageheight (dimen)

\pdflinkmargin (dimen)

\pdfdestmargin (dimen)

\pdfthreadmargin (dimen)

\pdfpagesattr (tokens)

\pdfpageattr (tokens)

\pdfpageresources (tokens)
\pdftexrevision (expandable)
\pdftexbanner (expandable)

\pdffontname (font) (expandable)
\pdffontobjnum (font) (expandable)
\pdfincludechars (font) (general text) (expandable)
\pdftexversion (read-onlyinteger)
\pdflastobj (read-onlyinteger)
\pdflastxform (read-onlyinteger)
\pdflastximage (read-only integer)
\pdflastximagepages (read-only integer)
\pdflastannot (read-only integer)
\pdflastxpos (read-onlyinteger)
\pdflastypos (read-onlyinteger)
\pdflastdemerits (read-only integer)
\pdflastvbreakpenalty (read-only integer)
\pdfliteral [direct ] (generaltext) (h,v, m)
\pdfobj (objecttypespec) (h,v, m)
\pdfrefobj (objectnumber) (h,v, m)
\pdfxform [ (xform attrspec)] (boxnumber) (h,v, m)
\pdfrefxform (objectnumber) (h,v, m)
\pdfximage [ (image attrspec) ] (general text) (h,v, m)
\pdfrefximage (objectnumber) (h,v, m)
\pdfannot [ (rulespec)] (generaltext) (h,v, m)
\pdfstartlink [ (rulespec)] [ (attrspec)] (actionspec) (h, m)
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value meaning

/UseNone neither outline nor thumbnails visible
/UseOutlines outlinevisible

/UseThumbs thumbnails visible

/FullScreen full-screen mode

Table 4 Supported /PageMode values.

In full-screen mode, there is no menu bar, window controls, nor any other window present. The default setting
is /UseNone.

The (openaction) is the action provided when opening the document and is specified in the same way as
internal links, see section 7.8. Instead of using this method, one can also write the open action directly into the
catalog.

\pdfnames (general text)

This primitive inserts the (general text) to the /Names array. The text must conform to the specifications as laid
down in the pdf Reference Manual, otherwise the document can be invalid.

\pdftrailer (general text)
This command puts its argument text verbatim into the file trailer dictionary.
\pdfoptionpdfminorversion (integer)

This primitive sets the pdf version of the generated file and the latest allowed pdf version of included pdfs. E. g.,
\pdfoptionpdfminorversion=3 tells pdffeX to set the pdf version to 1.3 and allows only included pdf files
with versions numbers up to 1.3. The default for \pdfoptionpdfminorversion is 4 for pdf version 1.4. If
specified, this primitive must appear before any data is to be written to the generated pdf file, so you should put
it at the very start of your files.

Fonts

\pdffontexpand (font) (stretch) (shrink) (step) [autoexpand ]

This extension to TEX's font definitions controls a pdfTEX automatism called font expansion. We describe this by
an example:

\font\somefont=somefile at 10pt
\pdffontexpand\somefont 30 20 10 autoexpand
\pdfadjustspacing=2

The 30 20 10 means this: “hey TEX, when line breaking is going badly, you may stretch the glyphs in this font
as much as 3 % or shrink them by 2 %”. Because pdfTEX uses internal data structures with fixed widths, each
additional width also means an additional font. For practical reasons pdf TEX uses discrete steps, in this example,
1%. This means that for font somefile up to 6 differently scaled alternatives may be used. When no step is
specified, 0.5 % steps are used.

Roughly spoken, the trick is as follows. Consider a text typeset in triple column mode. When TgX cannot break
aline in the appropriate way, the unbreakable parts of the word will stick into the margin. When pdfTEX notes
this, it will try to scale (shrink) the glyphs in that line using fixed steps, until the line fits. When lines are too spacy,
the opposite happens: pdfTEX starts scaling (stretching) the glyphs until the white space gaps is acceptable. This
glyph stretching and shrinking is called font expansion.

The additional expanded fonts get artificial names by adding the font expansion value to the base font name,
e.g. somefile+10 for1% stretch or somefile-15 for1.5 % shrink. If the autoexpand option is not given,
tfm files with these names and appropriate dimensions must be available. So, each expanded variant of a font
must have its own tfm file! Expanded tfm names like somefile+10 must not be mentioned in the map file
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(desttype) — xyz [zoom (number)] | fitr (rulespec) |
fitbh | fitbv | fitb | fith | fitv | fit
(thread spec) — [ (rulespec) ] [ (attrspec) ] (id spec)
(id spec) — (numid) | (nameid)
(file spec) — file (general text)
(page spec) — page (number)

(expand spec) — (stretch) (shrink) (step) [autoexpand ]

(stretch) — (number)

(shrink) — (number)

(step) — (number)

(pdfspecial spec) — { [ (pdfspecialid) [ (pdfspecial modifier) ] ] (balanced text) }
(pdfspecialid) — pdf: | PDF:

(pdfspecial modifier) — direct:

Some of the object and image related primitives can be prefixed by \immediate. More about that in the next
sections.

New primitives
Here follows a short description of the primitives added by pdfTgX to the original TEX engine (other extensions

by MLTEX and encTgX are not listed). One way to learn more about how to use these new primitives is to have
alook at the file example. tex in the pdfTEX distribution.

Note that if the output is dvi then the pdf TEX specific dimension parameters are not used at all. However
some pdfTEX integer parameters can affect the dvi as well as pdf output (currently \pdfoutput and
\pdfadjustspacing).

General warning: many of these new primitives, for example \pdfdest and \pdfoutline, write their
arguments directly to the pdf output file (when producing pdf), as pdf string constants. This means that you (or,
more likely, the macros you write) must escape characters as necessary (namely \, (, and ). Otherwise, an
invalid pdf file may result. The hyperref and Texinfo packages have code which may serve as a starting point
for implementing this, although it will certainly need to be adapted to any particular situation.

Document setup
\pdfoutput (integer)

This parameter specifies whether the output format should be dvi or pdf. A positive value means pdf output,
otherwise (default 0) one gets dvi output. This primitive is the only one that must be set to produce pdf output
(unless the commandline option —output-format=pdf is used); all other primitives are optional. This
parameter cannot be specified after shipping out the first page. In other words, if we want pdf output, we have
to set \pdfoutput before pdf TEX ships out the first page.

When pdfTEX starts complaining about specials, one can be rather sure that a macro package is not aware of
the pdf mode. A simple way of making macros aware of pdf TEX in pdf or dvi mode is:

\ifx\pdfoutput\undefined \csname newcount\endcsname\pdfoutput \fi
\ifcase\pdfoutput DVI CODE \else PDF CODE \fi

Using the ifpdf . sty file, which works with both IATEX and plain T, is a cleaner way of doing this. Historically,
the simple test \ifx\pdfoutput\undefined was defined; but nowadays, the pdfTEX engine is used in
distributions even for non-pdf formats (e. g. I"TEX), so \pdfoutput may be defined even when the output
format is dvi.
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\pdfcompresslevel (integer)

This integer parameter specifies the level of stream compression (text, in-line graphics, and embedded png
images; all done by the z1ib library). Zero means no compression, 1 means fastest, 9 means best, 2..8 means
something in between. A value outside this range will be adjusted to the nearest meaningful value. This
parameter is read each time pdfTEX starts a stream. Setting \pdf compresslevel=0 is great for pdf stream
debugging.

\pdfdecimaldigits (integer)

This integer parameter specifies the numeric accuracy of real coordinates as written to the pdf file. It gives the
maximal number of decimal digits after the decimal point. Valid values are in range 0..4. A higher value means
more precise output, but also results in a larger file size and more time to display or print. In most cases the
optimal value is 2. This parameter does not influence the precision of numbers used in raw pdf code, like that
used in \pdfliteral and annotation action specifications; also multiplication items (e. g. scaling factors) are
not affected and are always output with best precision. This parameter is read when pdf TEX writes a real
number to the pdf output.

When including huge METAPOST images using supp-pdf . tex, one can limit the accuracy to two digits by
typing: \twodigitMPoutput.

\pdfmovechars (integer)

This parameter specifies whether pdf TEX should try to move characters in range 0..31 to higher slots. When set
to 1, this feature affects only those fonts that have all character codes below 128; for instance, Computer Modern.
When set to 2 or higher pdfTEX will try to move those characters to free slots in encoding array, even if the font
contains characters with code greater than or equal to 128. This parameter is read when pdfTEX writes a
character of a font to the pdf output, at which moment it has to decide whether to move the character or not.

\pdfpkresolution (integer)

This integer parameter specifies the default resolution of embedded pk fonts and is read when pdfTEX
downloads a pk font during finishing the pdf output. As bitmap fonts are still rendered poorly by some pdf
viewers, it is best to use Type 1 fonts when available.

\pdfhorigin (dimension)

This parameter can be used to set the horizontal offset the output box from the top left corner of the page. A
value of Tinch corresponds to the normal TgX offset. This parameter is read when pdfTEX starts shipping out a
page to the pdf output.

For standard purposes, this parameter should always be kept at 1 true inch. If you want to shift text on the page,
use TEX's own \horigin primitive. To avoid surprises, after global magnification has been changed by the
\mag primitive, the \pdfhorigin parameter should still be 1true inch, e. g. by typing \pdfhorigin=1
true in afterissuing the \mag command. Or, you can preadjust the \pdfhorigin value before typing \mag,
so that its value after the \mag command ends up at 1 true inch again.

\pdfvorigin (dimension)

This parameter is the vertical companion of \pdfhorigin, and the notes above regarding \mag and true
dimensions apply. Also keep in mind that the TEX coordinate system starts in the top left corner (downward),
while pdf coordinates start at the bottom left corner (upward).

\pdfpagewidth (dimension)

This dimension parameter specifies the page width of the pdf output (the screen, the paper, etc.). pdfTEX reads
this parameter when it starts shipping out a page. After magnification has been changed by the \mag primitive,
check that this parameter reflects the wished true page width.

If the value is not given, the page width is calculated as wpox being shipped out + 2 X (horigin + \hoffset). When
part of the page falls off the paper or screen, you can be rather sure that this parameter is set wrong.
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