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DeNederlandstalige EX Gebruikersgroep (NTG)s een vereniging die tot doel heeft

de kennis en het gebruik vapXTte bevorderen. De NTG fungeert als een forum voor
nieuwe ontwikkelingen met betrekking tot computergebaseerde document-opmaak in het
algemeen en de ontwikkeling vapXTand friends' in het bijzonder. De doelstellingen
probeert de NTG te realiseren door onder meer het uitwisselen van informatie, het
organiseren van conferenties en symposia met betrekkingd@rldaarmee verwante
programmatuur.

De NTG biedt haar leden ondermeer:

@ Tweemaal per jaar een NTG-bijeenkomst.

Het NTG-tijdschrift MAPS.

De "EX Live'-distributie op DVD/CDROM inclusief de complete CTAN software-
archieven.

Verschillende discussielijsten (mailing lists) ogXrJerelateerde onderwerpen,
zowel voor beginners als gevorderden, algemeen en specialistisch.

De FTP servdtp.ntg.nl  waarop vele honderden megabytes aan algemeen te
gebruiken "gX-producten’ staan.

De WWW servemvww.ntg.nl waarop algemene informatie staat over de NTG,
bijeenkomsten, publicaties en links naar andgxesites.

Korting op (buitenlandsepX-conferenties en -cursussen en op het lidmaatschap
van andere gX-gebruikersgroepen.

® ® ® ® 90

Lid worden kan door overmaking van de verschuldigde contributie naar de NTG-giro
(zie links); vermeld IBAN- zowel als SWIFT/BIC-code en selecteer shared cost. Daarnaast
dient viawww.ntg.nl een informatieformulier te worden ingevuld. Zonodig kan ook

een papieren formulier bij het secretariaat worden opgevraagd.

De contributie bedraagt 40; voor studenten geldt een tarief va20. Dit geeft alle
lidmaatschapsvoordelen magen stemrechEen bewijs van inschrijving is vereist. Een
gecombineerd NTG/TUG-lidmaatschap levert een korting van 10% op beide contributies
op. De prijs in euro's wordt bepaald door de dollarkoers aan het begin van het jaar. De
ongekorte TUG-contributie is momenteel $65.

MAPS bijdragenkunt u opsturen naamaps@ntg.nl, bij voorkeur infIpX- of ConXt
formaat. Bijdragen op alle niveaus van expertise zijn welkom.

Productie. De Maps wordt gezet met behulp van e8pXLclassvie en een CopXt

module. Het pdf bestand voor de drukker wordt aangemaakt met behulp van pdftex 1.40.10
draaiend onder Linux 2.6. De gebruikte fonts zijn Linux Libertine, Inconsolata \&iteee

en niet-proportionele fonts uit de Latin Modern collectie, en de Euler wiskunde fonts, alle
vrij beschikbaar.

The TeX Users Group (TUG) This publication is also known as issue 30:3 of TUGboat,
the journal of the gX Users Group: http://tug.org/TUGboat

Polska Grupa U»ytkownikéw SystemugX (GUST) T, publikacj}, przygotowanj przez
NTG, Holenderskij Grup; U»ytkownikéweXa, rozprowadza dla swoich cz onkéw Polska
Grupa U»ytkownikow SystemgX— GUST jako Biuletyn GUST (ISSN 1230-5650).

Deutschsprachige AnwendervereinigunggX e.V. (DANTE) This publication is also
known as issue 1/2010, 28hrgangf Die BXnische Komddie, the journal of DANTE e.V.

feskoslovenské sdru eni u ivatel- TeXu (GSTUG): This publication was distributed
by the CzechoslovalgX Users Group to its members.
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EuroTeX 2009

In 2005 we had aRTGuser meeting on one of the Dutcmice tour around and dinner at one of the old waterline
islands, Terschelling, which was hosted by act@é Tdefence fortresses.

users at the Royal Navy. This meeting was organizedTaco did avne job of organizing everything. He even
so well that we didn't have to think twice when Fransvent so far as attending the required medical training so
Absil dUered the facilities of the Netherlands Defendbat we could stay on the premises 24/7. | also want to
Academy close to The Hague and Delft for a EgfoTthank Frans Absil and the Defence Academy for inviting
conference. We settled for 2009. As we were also u@mal supporting thegX community so generously.

the third ConEXt conference, we decided to combine

it with EuroTeX as a parallel program. Taco Hoekwatédans Hagen

oUered to organize both.

Having visited many gX conferences | can say wit
corMdence that this was a real nice one. Frequent visitors
at TeX conferences agree on the fact that it is good to stay
all at the same spot and keep hotel accommodation and
conference facilities close together. In this case perfect
catering as well as free (!) accommodation and facilities
only made it even better.

Of course not all was a serious matter. We had a
one-day trip around the middle-west part of the The m
Netherlands, which included a walking tour around
the city of Delft and visiting some famous traditional
waterworks, of course including windmills. We had a

hA big thank you to our sponsors

. - CLVENKIND
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EuroTeX 2010

The Italian TeX User Group (GulT) is very proud to invite you to Eungq 2010. The conference
will be held from 25 to 29 August at Sant'/Anna School of Advanced $¢sdn Pisa, Italy.

(5= b

Further information on the registration, programme, accommodati@nd social events will be
soon available on our website:
http://www.guit.sssup.it/eurotex2010/eurotex.en.php

We hope to see you soon in Pisa.
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4th ConTeXt Meeting

September 13-18, 2010
Brejlov (Prague), Czech Republic

Meeting
A  PHHW QHZ 7H; IULHQGV SUHVHQW \RXU UHVXQWYV
A JHW KHOS IURP WKH H[SHULHQFHG XVHUV
A JHW LQ WRXFK ZLWK WKH ODWHVW GHYHORSHPHQ
A ORQGD\ HYHQLQJ WR 6DWXUGD\ PRUQLQJ

A OLBpeflov D SODFH WR ZRUN UHVW KWWS ZZZIEULI
A  RQ WKH Bargyll RUIYHU EHDXWLIXO FRXQWU\VLGH
A NP VR XW KPrhDué (iveaR Tynec nad Sazavoy

A HQMR\ VZLPPLQJ LQ WKH ULYHU FDQRHLQJ ZpON
A WDVWH &]HFK FXLVLQH EHHU ZLQH
A YIPvagié¢ RQ WKH ZHHNHQG EHIRUH RU DIWHU WHKH P

6HH \RX LQ %UHMORY —
KWWS PHHWLQJ FRQWH[WJDUGHQ QH\N
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TUG 2010
TeX's 2 anniversary!

Presentations covering the TgX world
http:/tug.org/tug2010 = tug2010@tug.org

June 28{30, 2010
June 29: Introductory LATEX workshop

Sir Francis Drake Hotel (Union Square)
San Francisco, California, USA

With special guest appearances by
Donald E. Knuth
and other original Stanford TEX project members:

David Fuchs, John Hobby, Oren Patashnik,
Michael Plass, Tom Rokicki, Luis Trabb-Pardo

ce TeXméKer
PGE/TIKZ

avil VoV \Qvii Yy xypic Dvip
Avipng \ PSTricks

= March 1, 2010 | presentation proposal deadline

= March 26, 2010 | early bird registration deadline
= June 28{30, 2010 | conference and workshop

Sponsored by the X Users Group and DANTE e.V.

TUG
Institutional
Members

American Mathematical Society,
Providence, Rhode Island

Aware Software, Inc.,
Midland Park , New Jersey

Banca d'ltalia,
Roma, Italy

Center for Computing Sciences,
Bowie, Maryland

Certicom Corp.,
Mississauga Ontario, Canada

CSTUG, Praha, Czech Republic

Florida State University,

School of Computational Science
and Information Technology,
Tallahasseg Florida

IBM Corporation,
T J Watson Research Center,
Yorktown, New York

Institute for Defense Analyses,
Center for Communications
Research, Princeton, New Jersey

Konica Minolta Systems Lab Inc,
Boulder, Colorado

MacKichan Software, Inc.,
Washington/New Mexico, USA

Marquette University,
Department of Mathematics,
Statistics and Computer Science,
Milwaukee, Wisconsin

Masaryk University,
Faculty of Informatics,
Brno, Czech Republic

MOSEK ApS,
Copenhagen Denmark

New York University,
Academic Computing Facility,
New York, New York

Princeton University,
Department of Mathematics,
Princeton, New Jersey

Springer-Verlag Heidelberg,
Heidelberg Germany

Stanford University,
Computer Science Department,
Stanford, California

Stockholm University,
Department of Mathematics,
Stockholm, Sweden

University College, Cork,
Computer Centre,
Cork, Ireland

University of Delaware,
Computing and Network Services,
Newark, Delaware

Universie Laval,
Ste-Foy, Qlebec, Canada

University of Oslo,
Institute of Informatics,
Blindern, Oslo, Norway
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TeX Education a neglected approach

Abstract

In this note a proposal about education is made and some
education is done. Why not o er a macro writing Master
Class, in plain EX&MetaPost via internet, to endorse Min-
imal Markup and to strive after readable, adaptable, robust
and reusable macros, by using paradigms? The macros are
destined to be included in a library for reuse in ApXT
Educational issues are: language, awareness, insight, and
TeXnique proper. Courseware is indispensable. The person-
ality of the teacher is all important. Self-study is not enough
and considered dangerous. A few turtle graphics macros for
line-drawing in plain EX, used for sketching a binary tree
and fractals, are given. Knuth'gkppic macros are used for
owcharts. Of both their advantages and disadvantages are
mentioned. Graphics with curved lines, via PS and MP, such
as envelope, smiley, yin yang, Schroéfers opart, and a cir-
cle covered by circles are included. 2.5D graphics emulated
from Naum Gabo constructive works and Escher's impossi-
ble cube, both speci ed by data in 3D and projected on 2D
with the viewing angles as parameters, are supplied. With-
out explanation Spirals on the sphere and a torus are in-

cluded. Reuse of macros, pictures, references, tools, formats

is relevant with my blue.tex released in about 1995, as an
unusual, integrated example, to be re-released under LPPL
after review on the EX Live Distribution DVD of 2010. At
the end a suggestion is done to extend MetaPost towards
3D.

Keywords

2.5D, automatically numbered items, awareness, Balp|T
binary and trinary treeblue.tex , ConTeXt, data integrity,
education, Escher, Gabo, H-fractal, impossible cube, insight,
Malevich, master class, MetaPost, minimal markup, PDF,
PostScript, plain TeX, regular surface, reuse, smiley, supre
matism, TeX Collection DVD, turtle graphics, yin yang
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What T pX&Co education is available?

Searching the internet witlTeX education as key-
words yielded no &the-shelf courses. When | added
the keywordtutorial | found the good-lookingATEX
tutorial from the Indian X User group. Possibly the
law of diminishing returns applies: oupX tutorials Education in NTG
are provided on the actuapX CollectionDVD and the In the beginning oNTG we had working groups. The
outdated 4AIlIEX CDs, and stored in thgeX archives of education Working Group organizeddgX course with
old, founded in the pr&vww time, read beforélTML coursewarePubliceren met LATX in Dutch. | was
appeared, if not in books. Times have changed. the SGMLteacher at the Stanfortl0 years of TgX
elective way to make oneself known these days is bgd MFTUG meeting. At Stanford | attended Dough
WWW pages, with keywords to be spotted by seart¢tenderson'svF class. At the conference | met Amy
engines. Hendrickson and invited her to teach plaigXTin
With respect to MetaPost | found via Google a ni¢éolland. Later we had courses with David Salomon and
tutorial by A. Heck: MetaPost by doing published in Bogus av Jackovski as teachers X, TespectivelyF.
MAPSof 2005. | know of Hans HagemtetaFun but a A teacher is usually talkative as must be, but for
link to his MetaPost work did not show up in Googlghe intermediate and lower level a teacher must also
Also the work of Troy Henderson with his MetaPodie a good listener, especiallyMod out about (mental)
introduction, embraced byuG and hisMP-previewer blockades, or misunderstandings and remove these.
accessible via the internet, is worth mentioning. In fact Amy, Bogus, and David were paid for their teaching
helped me a lot. and enjoyed hospitality at my place at my costs. During
An interesting PostScript tutorial | found undeev the BostonTUG meeting | visitedAMS and invited
Central , which is much in the style of mjust a little Michael Downes and Ralph Youngen to tell us in Holland
bit of PostScript, MAP36.2. Dev Central also providesabout howAMS supports their authors. | studied the
for other interesting tutorials. cleverAMS formats and styles, and criticized their too
History has it, that #X related courses areJered clever macro writing technique in mamMsBLUes
along with theTUG, EuroEX, or LUG meetings. With  The 4AII'EX CD elort had a strong education@vor.
this EuropxX announcement | missed subscription forms The EurogX bus project | consider also educational,
for classes, but maybe that is not special for a EEroTwhereNTG, with the help ofGUSTs Julita Bolland, fa-
nowadays. While this paper was underway the particilitated 20+GUST 20+ CyTUG, 6CSTUGMembers, and
ipants of EurogX received an invitation to participateone Hungarian lady, ¥ngi, to participate in the Arn-
in a Math Content Workshop. In the program | fountdem EurofX. Hans Hagen's CopXt is widespread and
IATEX for beginners, and open sessions around £nT the accompanying wealth of documentation is highly
At the conference a tutorial on layers in CgiTwas educational.
organized. S. Kroonenberg reported about pXrriet-
work job at the economy department of the University
of Groningen. The status and plans for GottTand
Lua®X were discussed in evening sessions. The news
with respect to MetaPos§VG graphics, transparency,
multiple precision... was given by Taco Hoekwater.
For me the big thing was that | had missed completely,
in the past seven years of mgXTinactivity, the incor-
poration of OpenType fonts ipX&Co.

For BX&Co important material can be found via
the excellentvww pages of thegX user groups.
Conclusion: no gXx&Co classes areUered in One only has to know that!

general.

If for comparison one searches the internet for course-
ware or tutorials for ADOBEs Creative Suite, a wealth

of entries will appear. The unorganized world out there,

in addition to Adobe itself, contributes tutorials, videos

and similar to use for free.

M.C. Escher \\
Knot —

CGL's \! T
I Sortof | \\\)@)
o

A weak point is the absence of linksgood (free) BX
tutorials on thewww.
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Is there a need for TEX&Co courses? setting his Concrete Mathematics. No path nor picture

datastructures, no color and kthing of arbitrary closed
Much self-study material is available, to start with theurves. Thenanmamacros were created to typeset the
TeXbook and theMPbook, next to excellent tutorials.TeXbook and ilks, and likely his The Art of Computer
Courses are nevertheless necesseyO, because of Programming ceuvre. In 4AEX, in the TeXdirectory
the complexity. Moreover, | consider self-study ndt-su GENERJ@nacros are collected, such asrttignight suite
cient, even dangerous. by van der Goot next to macros by Eijkhaut,No stress

Apparently the public does not ask for courses.  on paradigms. ThegX CollectionDVD contains a copy

of the ComprehensivgX archive, theCTAN. Searching

Education material on T gX Live DVD with keywordBLUeyielded no match.

Nowadays, we have Angk&Co on ourPGs at home, Education issues

such as theAlpX-biased Integrated Development Envi-

ronment, BXnicCenter, distributed on thegX Collec- Education turns around: language, awareness, insight,
tion DVD. However, as plaingKie, | missed in the output TeXnique proper, courseware, and the personality of the
dropdown window EX! pdf andilks. It should not be soteacher.

diX cult to add that, tho plaingXies form a minority.

Please do. More Micult, | presume, is to provide for

MetaPost processing from withipX. Both are neces-

sary for my proposal with respect to a MasterClass. At

the conference | became aware gk§hop on the Mac

OS % and Jonathan Kew'sXworksIDE in the spirit of Language

TeXshop under Linux and WindowP. A fundamental aspect in general education is language,
it is the basis. Everybody speaks a language, can read
and write, and may publish easily nowadays via the
WWW. Language serves a lifetime! Langulgncy is a
prerequisite for participation in a culture, is fundamental
in communication. Language lies at the heart of publica-
tions.

The BXbook spends several chapters on just typesetting
text, deals with the variety of

The public domaingX program, distributed on thegX @type faces

CollectionDVD, comes along with a wealth of documen@accented characters

tation, software and books, which allow for self-stud@ligatures

of the open and public domain programs Apg¥&Co, @hyphenation

while for advanced questions one may consult FAQs,@line and page breaking,

discussion lists with their archived earlier discussior@structuring commands::

| consider this a tremendous development, Weiad

except for the lack of standards ipXing, and that itis TgX is well-suited for typesetting all sort of languages,
not enough for a casual visitor of the internet, who lika®t just those based on Latin fonts. A fundamental
to get started, despite the excellent active installatiaasumption, next to the basic boxes and glue approach,
PDFdocuments in your language. However, self-study that a paragraph is the unit for hyphenation, not
can be dangerous, but in the absence of courses therthe keyboarded lines of input are taken as lines for the
is no choice. A standard ingXing in the free X world  output. BX neglects oneol-symbol in a row, treats

is most likely not realistic, alas. it as a space. In a revision ofXl was it 1989?, the
But... \language command was introduced to facilitate for
we might try. various, language sp®cihyphenation styles.

Pluriform macro writing emerged, inhibiting read-
ability, as the most obvious characteristic. No program-
ming paradigms, despite Knuth's example macro writing
in the TeXbook: macros which constitytéin.tex , and
macros to mark up a letter, concert, or a book, and
his gkppic line-diagram macros in plairgX, related to Typesetting novels bygX is a triv¢é. However, book
IATEXs picture environmerftwhich were used for type- production is culture biased, with variations in layout

TeX arose from Knuth's dream to typeset math-
ematics beautifully. | presume Knuth was very
much surprised by the complexity of typesetting
ordinary language, automatically and foolproof.
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and the used fonts. I$X the only tool available for this NTGwas founded twenty years adeCs were emerging.
task? We could access the computer centre from home by
DeVvnitely not. Novels are produced by word processotslephone through 1024baud modeisG started a
with excellent spelling checkers, | presume. | have he&tdserver and the digeseX-nl. UNIX was taking &J.
of Adobe's Indesign, no hands-on experience as yetNo networks norwww were in sight. The main-
howeverMSWord | use quite often for contributions toframes or midi's were accessed via terminals. | think that
our local gardening bulletin. These gardeners have tio¢ meetings twice a year and the Minutes and ApPen-
even heard of AnygX. diceSMAPS appearing in time, had a great impact on
NTG.
(N - | contacted buddingUGs in Germany, France, Eng-
< » land and Scandinavia, and looked for cooperation. We
& cooperated in organizing EugXs. In my time as pres-
4 B ident,NTG funded theATpX2 project. Much lateNTG
| 4 took part in funding the Latin and Gyre font projects.

It amazes me that we have no BaXlBs yet, where
the commands and error messages can be instantiated
for your language. For example in Russian you would
then end with\ poka instead ofibye, and just keyboard
Cyrillics.

It also surprises me that we don't have 2 communi-
cating windows open simultaneously: one for the editor
and the another for the typeset result, as next besttargon Mathematics from the language point of view
WYSIWYGBIluesky's gX enjoyed on th&y compilation, is a jargon, with its own symbols, structures, meanings
calledvéash mode. and dé/itions. In typesetting MathgX is superb, still

But ... unmatched?®
TeXworks has also the edit and the pdf window open But...
and linked, as | learned at the conference. When an eridicrosoft, with its Cambria project and the use of
occurs one is directly led to the line with the error in th®©penType Math fonts, may have taken the lead.
sourceMe in the edit window. Other jargons can be typeset equally well, but you

have to write the equivalent of the intelligent math mode

LUG The most astonishing aspect gKTbeing around yourself. | have not heard of such dooet.®
is that there have arisen so many Language-biagéd T Jargon books are more complicated than novels, es-
user groups. This demonstrates a relationship betweamially with respect to tradition in typesetting the
TeX and languages. It is misleading to think thgX"has jargon, such as: contents, back matter (an index, tables of
only to do with typesetting Math.UGs have proven that contents, pictures, tables;, references) and cross-links.
For typesetting Math one must be a mathematician, have

a subset of X can be used extremely well to enjoyed a Math education, in short one must know the

typeset ordinary text.

jargon.
But...
Malevich That is not enough, at least with the mathematical
Suprematism: training | enjoyed. No typesetting conventions of math
White cross on a was ever taught to me. Nathematical writing, 1989
White background by Knuth as main author (who else?) existed. Happily,
Emulation! TeX embodies it all: the subtle spacing around Math

symbols, the awareness of operators and how to typeset
Maybe this fact should be brought to the attention ¢fiem in context, the composition of symbols with limits
a casual user, and should not be burdened by all floe example, is all taken care of bgXT though BX
other complex tasksgX can do, which might frighten is not perfect. In-line Math and displayed Math may
an innocent user. look diUerent. The choices made bgXT implemented
I have included a picture, and its emulation, of Maléa the Math mode, are wired in, but... parameterized.
vich* because he is the father of suprematism, whishath constructs can be marked up by using macros. The
deletes the sup@ous, which | associate with MinimalMath fonts are not just ordinary fonts, they come along
Markup. with a suite ofifontdim parameters for placement of the
glyphs in context by the intelligent Math mode. Using
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just another, commercial, Math font with the richness @f? It is hard to convince users thatXTis better, | guess.
the T&X math mode knowledge is not trivial. OpenTyp&he Binonium of Newton, with its “n over k' and “limits
Math fonts come also with a suite of parameters, sonvégh the summation symbol’, looks correctly typeset to
the same as ingK some dierent, and some beyondme. Is X moreVé¢xible? Rhetorical question.

TeX's. Work on incorporating OpenType Math fonts for But...

use in EX, is underway by Bogus av Jackovski et al., am(Math) looks easiergX&Co must watch out, the law
about to be released. of diminishing returns seems to apply.

The above observations delineate the AMXRICO However, in BXnicCenter | found similar but less
users who make full use of the power gkKT MetaPost: advanced templates. if you click on an icon thegXaT
those who want to typeset Math (and to a lesser extardde, will be inserted in your script, which saves you
other jargons) beautifully, and: be in complete con- typing, and which relieves you from remembering the
trol. Physics jargon has a lot in common with Math, ancommands. You still have to look at the inserted tags
I think the Physics typesetting tradition is highly similafor where toMl in. In MS the Ml-in place is marked
by empty dotted squares. For example, for-theicon
TeXnicCenter inserts the LgX control sequences

\stackrel{}{\rightarrow}

Do we havelDEs with really advanced editors with
AnyTeX support, which not only prompt markup tags,
but also prompt formula templates toéed in?

With respect towYSIWYG we compromise by pro-
viding two communicating windows open: the editor
window with the sourceMe and the typeset window
with the pdf result.

At the conference attention was paid to provide sup-
Awareness port for OpenType (Math) fonts for use igXT
To be aware of what is available in order to choose the
right tool for the task at hand is all important and costd-ack of awarenesshows up when how to do typesetting
elective’ tasks are published over and over again, without taking
notice of, or mentioning, earlier work nor giving proper
credits. Is the gXworld anarchistic? In the last issue
of MAPS spring 2009, | read about how to typeset an
addition table, which is similar to Pittman's approach of
long ago of typesetting byX a multiplication table. The
Awareness of competing and assisting tools is mandathor did not mention earlier work if not by me, while
tory. As awYSIWYGcompeting tool we havieiSWord, the title alluded to the past. It is true that it was typeset
with the Cambria module for Math, which uses thein ConEXt, and that is new, | guess. Sugéous in view
OpenType Math fonts. | glanced into the Math possif my plea to provide macros for creation of the table
bilities of Word 2007, and I'm impressed by whtg data in plain EX to be used in AnygX, though in this
has achieved, especially with respect to user friendlinessample case the data are &

Below, | have included a snapshot.

To create awareness is a main objective of ed-
ucation, next to acquiringgKnique proper and
learning how to cope with change and the un-
known.

Ignoring the past is not a sciewti tradition.

Au... s: ¥ H %
%\‘. s -.‘ .‘S %ﬁw\j}
No confusing details, no markup tags which one mt ¢ ‘2\_‘ . \;
remember, just templates to Yded in, or modi/ed. The oy
dotted squares in the template formulas caivibed in LJ

with the needed symbols invlYSIWYGnay. Easy, isn't
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I have included below the essentials of my (plain, what of all TeXs, to be reused in AngX.2 However, in
else?) macros for typesetting a multiplication, addition, this special case the data can just be supplied, but
:::table, of a decade ago, as supplied inRuaylishing that is not the issue. OK, you are right we should
with TpXguide,PWT, which accompanidsue.tex . start with creating a library of reusable parts.

The invoke reads

\def\dataMT{1\cs 2\cs 3\rs
2\cs 4\cs 6}

$$\framed\ruled %...Attributes
\bluetable\dataMT$$

The creation of the (general) data can be done as follql\r;e

% Creates 1 2 3
% 456
\defirows{\c1
\cols \advance\rl
\ifnum\r>\mr \sworl\fi
\rs\rows}
%
\def\cols{\te\r\multiply\te\c\the\te
\advance\cl
\ifnum\c>\mc \sloc\fi
\cs\cols}
%
\def\sloc#1\cols{\fi}%terminator
\def\swor#1\rows{\fi}%terminator
\def\rs{\par}%row separator
\defics{ } = %column separator
%

\mr2 \mc3 \rows %invoke 23 table data

TeX macro writing of the past, the present, or the futureg?a

Oatiara
ms =[]

(Im[m[]

Stiats

One might argue that it just generates the data, and that
the complexity of markup is absent.

This is done on purpose adhering to the separation
of concerns adage. More general, in my bordered table
macros, IVrst generate the data and then do with the
data whatever | have to do. A consequence of t
approach is that the border of a table, which contai
usually information about the entries, is handled se
rately. Inblue.tex a table is composed of border, dat
and caption or footer, much in the spirit of Knuth'sI
\bordermatrix . By attributes one can specify framing;:1

and ilks.

My minimal markup macro for creation of the
data for the multiplication table is like Knuth's

Awareness of other tools Phil Taylor in his recent
\parshape pre-processor ° starts with telling that he
usedHTML, becauseHTML canVw text around an em-
bedded (rectangular) image in a totally straightforward
manner, requiring nothing more than.... He continues
t he would like to usegX and provided macros,
... his pre-processogEX'has a more powerful, gen-
eral mechanism for placing images in a paragraph.
But...
HTML, Word : : are simpler to use. Be aware.
Sveta uses Photoshop interactively for a.o. coloring.
MetaPost and ilks allow for coloring in a wddw.
| don't know how to achieve by MetaPost theeets
Sveta can do in Photoshop.

Libraries for macros and picturesare necessary for
reusing parts. AnyaX is a preprocessor ofeX! TeX
itself has a built-in preprocessor called macro expander.
MetaPost is a preprocessor of PostScript, and even can
produceSVG with the MetaFont ingenuities inherited.
So at the basis is plaipX andPS

A nicety in the table chapter oPWT, next to
the wealth of examples similar to those given in the
TexXbook, and some more, is a little spreadsheet function-
ality, which can be used in (budget) table markup, to en-
nce data integrity. It automates addition or subtraction
ftable entries, which is not that trivial becaugX @oes
not come with the ordinary calculator functionalitiés.

'Ell?is is similar to my plea of long ago in tilePWR.5:

ite portable numerical (library) algorithms in the

?(?‘West higher-level languageORTRAN for use in all

her higher level languages. Moreover theGRTRAN
gorithms could be highly optimized, for example the
atrix routines of G(3) complexity, withn the order

of the matrix. At the computer center of the Groningen
University we spelled out the interfacing fraPASCAL,
ALGOL(68), and Simula tBORTRANand supplied users

robust macros timeless, and that is what | ask with this information, on-line, together with the avail-
you to do: write timeless, robust, mean and lean ability of FORTRANnumerical libraries. We even con-

macros in plain gX, the lowest common subset

tractedCDC to adapt theirALGOL68 compiler towards
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FORTRANnNterfacing. Realistically, | expect that my plea

will be partially obeyed: : again. In TpX education languag&Viency is a pre-

requisite. Teach how to typeset ordinary lan-
i guage, technical jargon, e.g. mathematics, next
%%h 5 to awareness of similar tools, the pro and cons
3@' of competitors.

Rt eE O In|
Data integrity is all important. | paid attention to data

integrity in among others my bridge macros, where

once a card is played, it can no longer show up in the

diagrams. Data integrity was also on my mind whelmsight

| created macros for typesetting crosswords. Characteristics of insight are
BTW, in the suprematistic Lozenge below Mondiaan was

nearly rightin dividing the sides according to the Golde@Abstraction

Ratio. This Lozenge of 1925 was the last in a series end@fgeparations of Concerns, SoC
with this minimal one. Others have some colored par@Parameterization

or more lines. @To foresee the future

@To use EX&Co

@To adhere Minimal Markup, Suprematism
@To use Paradigms

P. Mondriaan @To reuse parts

Lozenge
Composition

, ) Dijkstra in the past mentioned that abstraction is
with two lines

our only mental tool to master complexity. As computer
users we abstract all the time.

The bundling of the various macros, pictures, referengedfTpX violates SoC adage. | experience a retrograde.

tools gave rise to mBLUecollection, nicknamed afterinserting a color for example does not obey the scope

Ben Lee User in thgsXbook. rules in pdf EX. So the goodies of the past are anni-
Like Knuth's plain etc macros and BerryeldpX hilated. Why not keep the past achievements upright?

macros, myBLUecollection is composed of parts to bé understand that we don't have the broad oversight

reused in anygX. Within BLUe what is needed can beKnuth had, and sin against all kinds of situations we

obtained by selective loading, similar to retrieval froma@on't foresee. Add whatever you want.

database. One only loads what is needed! Even simpleBut...

when not in the context of BLUe, is just to copy whawithout disturbing the achievements of the past, please.

you need, as | did for this note, see later. It is no good that a casual user like me is used as

But... a guinea-pig. Test your materials thoroughly before
that is not simple enough, a library with ready to useeleasing, please. Adhere to the practice -otleases,
modules is what we need. such that a casual user is warned.

MetaFont is the big example of parameterizatishere

~
& each glyph is characterized by dozens of parameters. To

~ handle gracefully related parameters Knuth invented the
N suffix concept, as far as | understand it is auaaition
% of the common index and theASCALrecord, in the
minimal style. In creating pictures it is a good habit to
From the absence of nBL.Udn the FAQs of theUKTUG parameterize for the size, because then we can selec-
the X archives, and thegX collectionDVD, | presume tively scale. The line thickness is not altered if the size
that the BX community missed the reuse-of-parts aspdst changed. By blunt overall scaling the line thickness
of BLUePartly true, as | became aware at the conferenatso changes, which might not be what you want.
the bottleneck is the copyright.
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MetaFont and MetaPost haveJdient purposes: the
st one is aimed at bitmap font design, the second at
creatingPSgraphics for inclusion in AnyX or troff .

The MetaFontbook is still needed because of the unusual
conceptssuffix , vardef, primarydef, secondarydef,
andtertiarydef , which MetaPost has taken over from
MetaFont, and which | don't grasp completely, yet.

A middle road is provided by CopXt, which also
comes with a wealth of documentation and is actively
supported by its author Hans Hagen and colleagues, for
Knuth forecasted the futurby saying that he would useexample Taco Hoekwater.

TeX a hundred years after the birth gfXwith the same
quality as that of the beginning days.

A real breakthrough would be an interactiveXT
which | would use immediately.

Using paradigms in macro writingwill increase read- One can look upon this as what Apple did. They adopted
ability. UNIX as the underlyingdS and built their niceGUl on
One needs time and courage to invest in the usetop. ComesgXshop close?
plain Te.X and MetaPost, which will serve a lifetime,
and will enrich your insight. Learning just a little bit of
PostScript will not harm. You will be surprised by what
you can achieve by it, with Adobe Photoshoptaishing
touch for (interactive) coloring or removing hidden lines.

Minimal markup As said in myPWTguide, | favor to
start with just text in awYSIWYGway. Once you have
your contents more or less right, have it spell-checked,
and only then insert as few markup tags as possible. The
result is what | call a Minimal Marked up script.

But...
On the other hand if the majority of thgeX community do you have the patience to work along these lines? In
spends time and energy ofTiX, ConBXt, LuaBX, in  reality this is my logical way of working. In practice
general on successors @XT:::it is hard to stay with linsert already markup once | have a reasonable version.
plain TgX, to stay with Knuth, which means withoutOr, do you favor to rush into code and start with

development. \begindocument..etc, without having written a word of
However, if one thinks a little deeper, it is an ill-poseithe contents yet? Marvin Minsky drew attention to this
rhetorical suggestion. already in his Turing Award lecture of long ago "Form

versus Content. This approach, to markup at the end and
use as little as possible @XT is next best tovYSIWYG

TeX, and my main reason to practise Minimal Markup.
Adaptation toPSis for example taken care of by the Below the essentials of my Minimal Marked up script,
driverdvi(2)ps and ilks, and pdf output can be obtainedbeying the 20%-80% adage, for this paper is given.

by Distiller  or Acrobat (not tested though by me
for a document), or just one of the variopstopdf s.
TeX commands for handling colors and inclusion déuthor ...
graphics are dictated by the drivers and have to peﬁ)stract
included in\special s. | have no problems at all to
leave MetaFont for MetaPost, becausavell, again \keywords ...
an ill-posed suggestion. | don't leave MetaFont, | jl{ﬁtead Scriot
don't use it for graphics any longer, I'm not a fon P
designer. Well; : again partially true: I'll continue to use...
MetaFont as my poor man's limited MetaPost previeweubhead

TeX is a Vxed point, only the environment
changes

\input adhocmacros
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you will stumble upon sooner or later, which cannot
be shielded away from you by AngX, completely.
\jpgD ... Just pushing the buttons—inserting byi@i prompted
\ftn markup tags—is not enough.
How come that users did not adopt Knutpigin.tex ?
\bye Is it impatience, because mastering tipXbbok with
ain.tex embodied takes time, and much more when
ot guided by a skilful teacher?
History has it, that\ist gains were preferred by

In order to mark up in the above spirit, | have borrow
from BLUe the following macré's

\def\keywords#1\par{...} adopting ATEX, which dares to explain less, keeps you
\def\abstract#1\par{...} unaware, which emphasizes the structure of documents,
\def\((sub)sub)head#1\par{...} though not so rigorous &GML, in a time when struc-
\def\ftn#1{...}%#1 footnote tekst turing whatever was en vogue. I'm not saying that
\def\beginverbatim \defiendverbatim structuring is wrong, not at all.

\def\beginquote \deflendquote But...

- . . ne should not overdo it, one should not suggest it is the
while \jpgD was just created for the occasion. Hanqone and only. Keep eyes open, be on the alert for other

is the\ftn macro, which takes care of the automati .
X ' . . .dspects. On the other hamigX comes with a lot of
numbering of the footnotes. While working on thi Sckages, nowadays.

note, which a.o. emphasizes the use of Minimal Markup,
| adapted theftn macro, such that the curly braces
around the footnote text are no longer needed: just end
the footnote by a blank line onpar , implicit or explicit.

Also convenient is the functionality of a Mini-ToC.
For the latter all you need is to insert

%In \head

\immediate\write\toc{#1} When the minimal markup attitude is adopted, one does
%In subhead not need that many markup instructions! The structure is
\immediate\write\toc{\noexpand\quad#1} already there, in what you have to say, no need to overdo
%In subsubhead it. For this note | used basically a handful of structural
\immediate\write\toc{\noexpand\qquad#1} macros, well... a few more, to be replaced by the ones
Of course used by the editor.

\newwrite\toc Knuth was right from the very beginning,

I
\immediate\openout\toc=\jobname.toc though... not completely!

L John Plaice commented on my presentation
tmhg?/ty?e supplied in the adhoc macros as well. Reuse 8“... that it was not possible to praise Dijkstra and
But' Knuth in the same sentence as the two held completely
o osite points of view with respect to programming
ﬁ;}TaEﬁéeaévouTl?UZﬁ]rUQ shoulders, because (s)he has é%%uages. When Dijkstra published his "Go to con-
But Y- ' sidered harmful'(CACM 11(3):147-148, 1968), Knuth de-

at the loss of minimal markup. BLUeuser has both fended the goto statement with his “Structured Pro-

the macros and the minimal markup. A matter of choicgrammlng with go to Statements’ (Computing Surveys

: (4):261-301, 1974).
choose what you feel comfortable with. According to Plaice, Knuth consistently supported the

If you like to concentrate on contents, clean use of low-level languages for programming. In writing
scripts, abhor the curly braces mania, to err less his TAOCP series of books, Knuth used his own assem-
and less, then Minimal Markup is for you. bler, themiX, which he updated to a RISC machine, the
MMIX, for the latest edition. HisgK: The Program book
regularly makes use of gotos. The register model used in
TeX programming is that of an assembler and the syntax
is COBOIlish.

Knuth's TBX macro language has been criticized pub-

not embraced by the majority. His basic approach Sho'ﬂlcgy by Leslie Lamport, who stated that if he had known

be taught, because ingX, well in automated digital :
typesetting, there are so many subtle things, whetpeat TeX would have survived for so long, that he would

Knuth's approach

What astonishes me most is that Knutplgin.tex is
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have fought much more strongly with Knuth for him tave have the following ways out, in order to compensate
create a more usable language! for what we miss
Fair enough! Especially easier languages.
But... T
| don't see what is against Knuth's attitude. Just a Script-’1:'x.dvi as default
diUerent approach.
Remember... :
There Is More Than One Way To Do It. Script-r'?x .dvi dyl!Zps.ps for color and graphics
| appreciate the features of high-level structured pro-
gramming, with no, well... little, but well-8aed side- .
elkects, like for example exception handlers. Script--r'f-x .dvi dyl!Zps’.ps p-S!2pdf.pdf
But...
when | learned Algol68 at the time, | was much suor directly, the popular one-step
prised, because it seemed to me one big $ideteFor
me KnutH? knows what he is talking about, and he Scriptpﬂ(Any)-!E-X.pdf
like nobody else, produced marvelous errorless tools, so
SuPerBe documented | favor the multi-step way, the®, which is in the
UNIX tradition of cooperating "little' languages, where
processes are “piped' in a chain, and which adheres
to the Separations of Concerns adage. With respect to
(.) TeX&MetaPost we talk about well-designed and time-

S.jper uHeasanttoread erEteyondthoroughness e

J\I’ ) proven programs.
"g | don't believe that one person, or even a group, can
’}1”““-,_ '; A write a monolithic successor ofX, of the same quality
q.(:\ 3 '-i\:}.b as BX and the time-proven cooperating little languages
\- i B ; } like dvi(2)ps , MetaPost, Acrobat and ilks.
(!,,/’ 5\ 3 In the direct use of pdfegX | stumbled upon..., well...
[ 3 undocumented features?
{’) Drawbacks of TEX
It is interesting to read chapter 6 of thexbook again
TeX&MetaFont about running EX. History! Is it? Still reality for plain

Thirty years ago the twin gX&MF was born. X is TpXies?
aimed at typesetting beautiful Math by computedr Next to the limiting choices made in the design gk T
was developed for providing the needed (Computiiere are the following drawbacks
Modern bitmap) fonts.

Knuth was apparently so convinced of the correctne@IpX SLC 120+% Energy
of his programs that he would reward every reported bug
in TeX with a check of 1$, to start with, and he would
double the reward each time an error was reported. We
all know the exponential growth behavior of this. In the
Errors of BX, Software Prac&Exp 19,7 1989, 607—685,
Knuth mentions all the errors he corrected, to begin with
those found while debugging.
TeX had the following limitations in its design, on@After so many years AnyX&Co lack some sort of

knowledge

purpose. stability. Me, for example, | don't have MetaPost run-
ning in anIiDE. The BXnicCenter is not perfect, does

@NOWYSIWYG not provide for menus suited for plaigX, too smart

@No Color editor...

@Poor Graphics @- NoGUI*®

@No Pictures (inclusion) But...

@No Communicating Sequential Procetses @TpX&Co 99+%Quality

@TpX&Co gives you full control
How to overcome?
Thanks tdspecial ,PSPDF the drivers and pdf(AnyEK
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Drawbacks of MetaFont process either
Nowadays, when we ask ipX for a TeX-known font of
diUerent size, it is generated on e IATEX ! .dvi , or

MetaPost, which sounds like a successor to MetaFontATpX | .pdf , or
was intended for creatingSgraphics to be included in  IATEX! .ps ! .pdf
TeX documents, and not for creatimsfonts, despite
&mfplain , which is not enough. MetaFont's bitmap font$he Center does not provide buttons for processing plain
are outdated, because of the sifaint memory it re- TpX with a formatMe of your own, at least that is not
quires and because itis not scalable. The gapiesin - clear to me. | had to fool the system: opened a template,
2001 by Bogus av Jackovski et al. by releasing MetaTyprew all that | did not need away and processed my
Latin Modern is thé>Ssuccessor ofgK's native bitmap minimal plain BX job as ATEX!
Computer Modern fonts. Work is underway for use @lumsy! Did | overlook something? The possibility to
OpenType (Math) fonts ingX. adapt BEXnicCenter was on my mind for a couple of
days. At last, | undauntedly Weed anoutput pro-
file and selecteddfeTeX.exe Indeed, glory, mydello
World'\bye job worked, only the viewer Acrobat did
not open automatically with the resMe. The result-
ing .pdf Me was stored in the same directory as the
sourceMe, so | could view it nonetheless. Not perfect
as yet, because | would like to have the result opened in
Acrobat automatically. Nevertheless, encouraging. | was

Literate programming surprised thatmagnification  did not work in pdfefXx.

| like to characterize literate programming by | also stumbled upon thablue devhed as the appro-
priate\pdfliteral  invoke, did not obey the scope rules.

@Aims at error-free and documented programs The editor in BXnicCenter is too smart’e is changed

@Human logic oriented, not imposed by computer into &, unless you insert a space. | reported this, no
@Programming and documentation are done simultaanswer as yet.

neously
@Relational instead of hierarchical

The computer science department of the Groningen
University pays attention to program correctness issues,
mainly for small programs, heavily biased by the loop
invariance techniques of the 70-ies. No real-life approach
suited for large programs like Knuth's literate prograni-his paper asks among others to includgg¥riicCenter

ming approach, by whichek was implemented. also buttons for processing by Knuthgiin.tex . It
But... would not harm to include as example the minimgKT
There's More Than One Way To D&It job
Hello world!
\bye

or the EX classicstory.tex , to demonstrate the work-
Vow

Even at Stanford | could nohd dUerings for EX classes  TpX! dvi, pdf (or ps).
nor classes for literate programming.
No need? Still ahead of time? View buttons for eithervi , .ps or.pdf results are nice.

portant, which should be provided by computer
science departments in thest place.

TeX Collection DVD
TheDVD will lead you to the use ofTpX or ConBXt.
TheIDE TpXnicCenter allowed me to open projects and

| consider education in literate programming im-
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I must confess that | was putdy the EX Collection  This Master Class | would organize via the internet,
after roughly a decade of myeX inactivity. The no although a EX course via the internet is not new.
longer maintained 4AIBX CD of 1999 allowed me toTimes have changed. The teacher, or conductor, does
TeX this paper under Vista(!) with a handful of layoubot have to be the most knowledgeabiXi€, just the
(preprint) macros, to be replaced by the macros of tbeordinator, like a chairman in a meeting. Attendees
editor of the proceedings. The outdated 4ITCD and coordinator commit themselves for a year or so,
contains a lot of interesting macros. Ingenious is ti@d have once a month a multiple participants session
refresh option by just clicking the preview window iron the internet, with as many in between contacts as
windvi , which alas, does not work properly under Vistane can handle. The coordinator provides for exercises,
For pdf as output | had to get familiar witpXhicCenter. where ideas to be worked out can come from participants
This is in contrast with for example Adobe: when yotoo. In order to secure commitment the course is not
order software such as the Creative Suite, it is turnkéyr free, and the coordinator, under contract, is paid. A

and works. user group, for examplTG, backs it up and warrants
_ _ continuity, for example with respect to the coordinator.
TeXing Paradigms Master Class For such ag@Xing Paradigms activity | have material of

10 years ago as starting point, but would like to see added

The BX arcane has become complex, very complex, asgbssions on
in my opinion too complex, if not for the number of
languages one has know, as reported by Marek Ry@ithe use of the varioldast h::is,
at the Bachgdx2009. @virtual fonts,

But... @active documents, read hypertexts, and
in the spirit of UNIX, or LINUX as you wish, many little @TpX with calls to MetaPost on théy.
languages are unavoidable.

| favor to simplify. Educate the ins-and-outsptfin -~ My old headings paper will be revised with emphasis on
as basis, as a vehicle for digital typography, with a wirtke three generations of headings already
to manmawhen real-life book production is at stake. A
beginners' course on how to usgXTis not necessary, 1. Just as in plaingX
because of the excellent tutorials, and ¢ Collection 2. Provide for running heads in the headline and pro-
installation (activepPDFdocument in your language to vide for a ToC creation, like imanmac
get BTpX, propXt or ConEXt running. How to run 3. Provide for hypertext cross-referencing links abDé
MetaPost is not yet provided for, did | miss something? bookmarks.

As already proposed a decade ago, | favor a class on
minimal markup, on macro writing paradigms in plairOf course, we might look into theTAN for examples
TeX, which | would propose nowadays as a Master Clagsm the community.
not on esoterics, but on macros we all need now and
then, which are full of details worthwhile to know. In
my macros you will novnd 15\expandafter s in a row.
Triads? Yes!

The gain for participants is to master paradigms, to
acquire a robust and minimapX macro writing tech-
nigue, just like Knuth. Absolute necessary isthatthe T
community backs up such a Master Class, by providing
turnkey, mutual communicatinggX&MetaPost on the
W, distributed for example via thgX CollectionDVD.
Although | am not in a good health, and have already
The prerequisite is that participants are AgyTusers, said good-bye to most of mygX materials, | am avail-
who just want to broaden their understanding, whable to conduct such a class, provided there is a stand-in,
want to gain a cowxident way of robust macro writ- and turnkey EX, MetaPostDEs forPCs.

ing, who like documents to be embellished by minimal Another dream of me is a (hyperbolic) geometry class
markup. supported by MetaPost as tool.
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But...
within an environment, which is a clear and secure
but diUerent approach. It does not strive after utmost
minimal markup.

If you have to mark up a document with long lists of
numbered paragraphs a minimaitem macro, similar
in use aslitem, can be handy. | would propose the
following \nitem nowadays, where | took care of my
perceived impossibility at the time by r&ééng \par
at an appropriate local place. The sequence of numbered
paragraphs, to be marked up\nijtem s is enveloped by
a group behind the scenes, with the advantage that one
can stay ignorant of the hidden counter.

M.C. Escher
Limit Circle 111

\newcount\itemcnt
\ﬁlef\nitem{\begingroup
\def\par{\endgroup\endgraf}
\def\nitem{\advance\itemcntl
\item{\the\itemcnt}}%

TeXing Paradigms bene cial?

In the sequel | will argue why a Master Class, or is
a sort of internet workshop, forgXing paradigms is
bené/cial.

It would be great if one could write a madjpg just \nitem}
at the moment one needs it. Reality is, | must confef%ﬁpar has to be reolaced by \endaraf
that it is not yet, well nearly, the case for me. Knuw{def\item{\end raf\hal% \textin()j/ent} 9
| was told in the past, can just do that. f\itemitem{\gend raf\gi|ndent

In 1994 | published a note on the extension of plai\rﬁjse \hanaind \g indent \textind
\item macro inMAPSto provide for automatic number- angindent2\parindent \textindent}
ing. Another, maybe overlooké&dhicety is to have aftn

After my period of EX inertia | looked at it again, and macro, which maintains and uses a footnote counter.
| was much surprised. | missed the following considerBhe user can just supply the contents of the footnote,
tions, also in the revision of 1996: does not have to worry about the (hidden) counter. My

recent created Minimal Markup variant does not need
1. I missed the criterion that its use should be similar, curly braces around the (1-paragraph) footnote text, just
and then | mean really similar, to Knuthigem , end the text by a blank line. No

with its minimal markup.

2. I missed the reasoning why it is useful to supply su

a macro. Would not just the straightforward markupneeded.

\item1 textl

\item2 text2

etc

make the need for a macwgitem supeWious?
3. I overlooked that it was all about: a list of labeled

indented paragraphs, each paragraph as usual ended

by a\par —or the synonyrendgraf —inserted by

eithenitem , \itemitem , \smallbreak , : ::\bigbreak ,

::1, or implicitly by just the minimal markup of a

blank line! If not convinced by my arguments a Master Class is

bené/cial by démition.
The point is: a good teacher would have drawn my at-
tention to the ingenuity of Knuth's minimal markup, andExamples of macro writing
strongly suggested not to write such a macro. Moreover,
he would argue that there is hardly a need foMBPS To show you what | have on my mind in macro writing
was not reviewed, so neither a referee was in sight. Sélrave supplied a few macros.
study is not enough, one needs guidance by a master.
Little, Vst knowledge, which is usually acquired by selffough exercise
study, is dangerous. Glance at my recent solution of thgXbook tough

ConBXt and BTEX provide for automatically num- exercise 11.5, which is more clear and more direct than

bered lists. the one given in the gXbook, IMHO, illustrating the

gHterelet\next\fo@t
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First-In-First-Out paradigm, as publishedNmP®2.2 tree and the H-fractal (to be introduced later), a square
revised 1995, titlediFO and LIFO sing the BLUes- spiral, and a Pythagorean tree, as well as a variant of
-Got it? To end recursion a (classical) sentinel the Sierpinsky triangle given at the end, as application
appended and macro tokens are gobbled, the latter afiKnuth's dragon/gures approach in appendix D of the
stead of Knuth's multiple use bfext . The assignment Texbook. The included smileys are new, they replace the
inhibits processing in the mouth, which in general | dold ones inpic.dat , because like Hans Hagen | guess,
not consider that relevant. This gobbling up of macitdl do all my graphics in MetaPost @Sfrom now on.
text in the mouth | use abundantly, e.g. in mgXT Revision, aha!

macro for quicksort, as published MAPD6.2. It also The wind macros can still be handy for sketchesgh T
shows that sometimes we have to test for spaces ahohe, although | programmed already some fractals in
that sometimes the %-character is mandatory, especiathdirectly. If time permits | mighihish my fractals

when inadventory spaces turn you down. note, with the graphics irRSandMP.

- o ,wa N, \E, \S, and\W, draw a line element from the
oo o Do o oo Al b Lo point (x, \y ) of size as supplied by the argument in the
My current solution reads direction North, East, South, or West, respectively. The

line element is encapsulated in a box of size 0, meaning

\deffifo1{\x\ofifL\ofif the drawing does not change the reference point.

\else \ifx\space#l\space

\else\blankbox{#1}% \def\N#1{\xy{\kern-.5\linethickness
\fi \vbox toOpt{\vss
\fi \hrule height#1\unitlength
\fifo} width\linethickness}}%
\def\ofif#1\fifo{\fi} \advance\y#1\unitlength}
% %
\def\blankbox#1{\setboxO=\hbox{#1} \def\S#1{\advance\y-#1\unitlength{\N{#1}}}
\hbox{\lower\dpO %
\vbox{\hrule %\E and \W read similar, see my
\hbox{\vrule\phantom{#1}\vrule} %Paradigms: the winds and halfwinds. MAPS 96.1
\hrule}}} %
% \def\xy#1{%Function: place #1 at \x, \y
\def\demobox#1{\leavevmode\fifo#1\ofif} \vbox toOpt{\kern-\y
%with use \hbox toOpt{\kern\x#1\hss}\vss}}

\demobox{My case rests.

Have fun and all the best} \xy is similar to Knuth'spoint macro of Appendix D of

the TeXbook.
Is the use ofifx essential, or coultif , respectively
\ifcat , have been used?
Earlier, | had a solution where | read the line word
by word using a space as parameter separator, circum-
venting explicit testing for spaces. So, at least three E
variants are available for discussing the pro-and-cons.
| am curious foiGUSTs approach, because they have the
bounding boxes of each characteGiuSTas part of their
logo. Undoubtedly ingenious. A straight application of the wind macros is the above
Knuth uses the functionality in as well theXbook shown (inward) square spiral, which is drawn by the
ch18, to illustrate his explanation of the transformatianacro listed below, where the number of windings is
of a math formula spe¥tation into a sequence ofsupplied in the countetk, and the coordinatesx(,
(boxed) atoms, as the MetaFontbook chl2 on Boxg¥.contain the starting point for the drawing. Note

Reuse, aha! that during the drawing one has not to be aware of
the coordinates, they are implicit. In order to display a
Wind macros centralizedvgure supply

Despite the powerful MetaPost, | will talk for thest nx =- nk nunitlength

time about my plain gX turtle line drawing graphics ny = nk nunitlength

macros of 13 years ago, which | have used for a variaahd enclose it in a box of height, width and depth
solution of the EXbook exercise 22.14 (see later), but also5nk  nunitlength

for drawing some fractals, e.g. my favorite the Binary
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\deflinwardspiral{{\offinterlineskip Master Class would have been bétial for me, to learn
\loop\E{\the\kadvance\k-1 to understand these kinds of macros more qui@ly
\S{\the\k)\advance\k-1 The near winner was Bernd Raichle with a thorough,
\W{\the\k)\advance\k-1 straight-forward solution, not avoiding the pitfall, and
\N{\the\kadvance\k-1 which is a bit too long to include in this note.
\ifnum\k>4 \repeat}} But...
it shows a superb, elaborate parsing technique looking
Contest for width.. height...  and then take appropriate action.
| needed for the graphics inclusion in this paper, and in Post conference Phil Taylor came up with a near, but
the slides, a minimal markup madjpg . intriguing solution and | myself also boiled up one. Both

During my presentation | launched a minimal markupre supplied in the Appendix I, because much can be
problem. | wanted to replace the following markup witkearned from them. Both neglect the (unintended) pitfall

optionalwidth... height... to concentrate on the parsing of the optional parameters.
$$\pdfximage height. width... {32:‘!(?;112 Iejust pass on the optional parameters, if any, to
{filename.jpg} P ge.
\pdfrefximage\pdflastximage$$ 2D Graphics

by either the minimal markup
Line drawings with incremental Hiculties are included

\pgD filename and discussed, such as

or
\jpgD width... filename

or

\jpgD height... filename

or

\jpgD height... width... filename

@straight line drawings by the wind macros and by
gkppic in plain TgX, andPS such as fractals and
Vwcharts

@graphics with curved lines l@SandMP, such as
graphics composed of oblique lines (and spurious

No square brackets, no curly braces, and even no explicénvelopes), circles, and general curves, to be drawn

Ve extension, because it is already in the macro name. by splines.
| challenged the audience to write such a macro.

There would be two winners one appointed by me aminary tree

one by the audiencé. | consider my binary tree macro as very beautiful,

because it can be programmed so nicelygd ar PS

And... the winner is... Péter Szabd, by me and by thand has such interesting applications. | consider it much

audience, with the following solution in the spirit of Knuth's Turing award lecture Computer

\defjpgfilename#1 {% Programming as an Art.

\egroup %end \setbox0\vbox \def\bintree{\E{\the\kk}%

$3$\pdfximage% \ifnum\kk=2 \eertnib\fi

\ifdim\wdO=0pt\else width\wdO\fi \divide\kk2 {\N{\the\kk}\bintree}%

\ifdim\htO=0pt\else height\htO\fi \S{\the\kk}\bintree}%

{#1.jpg}% \def\eertnib##1\bintree{\fi}%terminator

tgggs:zm?ge\pdﬂasmmage$$ This mean and lean macro from the past can be adapted

to your needs.

\def\jpgD{% The abovelbintree | used for a Turtle graphics,
\begingroup nonAalignment , solution of the §Xbook exercise 22.14,
\setbox0\vbox\bgroup which réMécts the binary structure. En-passant, NTG's
\hsizeOpt \parindentOpt VIPs replace the original names given in tRgbbok.
\everypar{\jpgfilename}%

\hrule heightOpt } 3 EF
2 GVN .

Elegant, to associate the optional parameter with a . CGL + WD

\hrule and measure it by putting it in a box. Elegant — 6 HH

itis. 5 JLB
But... " TH

I must confess, it took me some time to understand it. A
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The previous drawing is obtained via

%labels in preorder
\def\1{CGL}
\def\2{GvN}\def\5{JLB}
\def\3{EF}\def\4{WD}
\def\6{HHN\def\7{TH}
%
$$\nitlength2ex\kk8 \chartpic$$
%
%with adaptation to insert the leaves
%
\let\Eold\E
\def\E#1{\global\advance\kl
\xytxt{ \csname\the\k\endcsname$_\the\k$}
\Eold8}}

Remarks. The (educational) indices at the nodes

inserted to identify the nodes, to make the (order of) tra-

versal explicit. The replacement text @fwill be placed

atnode 1, etcetera. Adding the leaves, the initials, is done

by adapting theE macro and invokingxytxt , which
places text at the pointx, \y ). \chartpic encapsulates

Kees van der Laan

\fi}%
\def\nxt##1{\advance\dir##1
\ifnum3<\dinadvance\dir-4 \fi
\ifcase\the\dir \N{\the\kk}%

\or \E{\the\kk}%
\or \S{\the\kk}%
\or \W{\the\kk}%

\fi

\multiply\kk17 \divide\kk24

\advance\level-1 }%
\dir=0 \hf}%end hfractalpic

al

HI

{
{
T

s |

are

\J-:

fli

[ | o

HI
H
{

=R =

the Binary Tree picture in a box of appropriate size. Sdg PSvariant is even more concise and reads

my earlier more elaborate note MAPD6.1.
The variantPScode of the binary tree macro reads

%!PS -Bintree, cgl~1995-
%%BoundingBox: 0 0 600 600
/Bintree{/k exch def drawN
/k k 2 div def
k1 gt{%
gsave drawE k Bintree grestore
drawW k Bintree}if
/k k 2 mul defldef %end BT
/drawN{0 k rlineto currentpoint
stroke translate
0 0 moveto}def
/drawE{k O rlineto
currentpoint stroke translate
0 0 moveto}def
/drawW{k neg O rlineto
currentpoint stroke translate
0 0 moveto}def
200 400 moveto 1 setlinewidth
.5 .5 scale 128 Bintree
showpage

%!PS -H-fractal cgl aug2009-
%%BoundingBox: 0 0 600 600
/Hfractal{/k exch def
gsave draw
/k k 2 mul 3 div def
k 1 gt {90 rotate k Hfractal
-180 rotate k Hfractal}
if
/k k 3 mul 2 div def
grestore}def %end Hfractal
/draw{0 Kk rlineto
currentpoint stroke translate
0 0 moveto}def
%
300 0 moveto 1 setlinewidth
.3 .3 scale
512 Hfractal
showpage

With respect to graphics | favour PostScript, and why not
write yourself a little bit of mean and lean PostScript?
The above macros ingX can be useful for sketches and
fractals.

I hope you will experiment with my binary tree codes, But...

and please let me know if you have some nice, mean aviten linethickness becomes noticeable, thékisirom
lean use for it. a severe disadvantage of ugly line joinings like the notch
A more complicated use of the wind macros is the H-

fractal macro as given below
In MetaPost these notches can be circumvented by using

\def\hfractalpic{%Size(2,1)*2\kk\unitlength
\def\hf{\ifnum\level>0
suitable pens. Using in PostScript appropriate values for

{\nxt1\hfi\nxt3\expandafter\hf
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setlinejoin , setlinecap , or the use otlosepath s for
contours, will help you out.

Flowchart

EUROTEX 2009 E21

supplyingk to \pdfliteral ~ and lines oMlIs are colored

by supplyingK to \pdfliteral . Moreover, one has to
put the pictures drawn by the wind macros in a box of
appropriate size, sort of Bounding Box, to ensure space.

An example of the use gkppic macros is the following A nuisance.

diagram for the loop.

The code | borrowed frofaLUe's pic.dat , adapted for
the occasion with insertingluec and\bluel . Not nice,
so another reason for doing it all in MetaPost.

\def\blueflowchartlooppic%
{\bgroup\unitlength=3ex%3.8ex
\xoffset{-.5}\yoffset{-.3}%
\xdim{5}\ydim{7.5}%

\beginpicture
%\ifmarkorigin\put(0,0)\markorigin\fi
\put(0,0){\line(1,0){2}}%
\put(0,0){\line(0,1){6}}%
\put(0,6){\bluec\vector(1,0){2}}%
\put(2,6.5){\bluec\vector(0,-1){1.5}}%
\put(1,4){\framebox(2,1){\bluec pre}}%
\put(2,4){\bluec\vector(0,-1){.5}}%
%\put(2,3){\rhombus(2,1)1{tst}}%
\put(1,3){\bluec\line(2,1){1}} %lu
\put(1,3){\bluec\line(2,-1){1}} %ll
\put(3,3){\bluec\line(-2,1){1}} %ru
\put(3,3){\bluec\line(-2,-1){1}} %rl
\put(2,3){\makebox(0,0){\bluec tst}}%
%

\put(2,2.5){\line(0,-1){0.5}}%
\put(1,1){\framebox(2,1){\bluec post}}%
\put(2,1){\line(0,-1){1}}%

%

\put(3,3){\line(1,0){1}}%
\put(4,3){\vector(0,-1){3}}%
\put(4,2.5){\kern2pt{\bluec else}}%
\endpicture\egroup%

1% end blueflowchartlooppic

Before the invoke | déned \bluel as well as\bluec
and usedbluec in the dé/mition and\bluel before the
invoke. Not so nice, but imposed PpFE

Disadvantages  of the gkppic macros and AIEX

picture environment is that coloring is tricky when
using\pdf(Any)TeX: elements of a font are colored b);

\def\bluec{\pdfliteral{1 0 0 0 k}}
%versus
\def\bluel{\pdfliteral{1 0 0 0 K}}

When we use the multi-step processing line Réave
don't have that disadvantage. Below a test example.

pretext

\special{ps: 0 0 1 setrgbcolor}%blue
abc

\hrule

def

\special{ps: 0 0 0 setrgbcolor}%black
posttext

\bye

Process thelvi viadvips and view theps, to verify the
result. In BXnicCenter | have added the Output P
elpeX! PS PDFE Convenient.

Note the explicit switching back to black, because the
TeX scope rule is not obeyed, of course. Another way to
prevent that the rest will appear in blue, is to ingsive

in the Virst andgrestore in the secondspecial .

My MP code for theWdwchart which made use of
Hobby'sboxes.mp

input boxes.mp;
prologues:=3;
%outputtemplate:="%;j-%3c.eps";
beginfig(0)
boxit.boxa (btex \hbox to 60pt%
{\strut\hss pre\hss}etex);
boxit.boxb (btex \hbox to 60pt%
{\strut\hss tst\hss}etex);
boxit.boxc (btex \hbox to 60pt%
{\strut\hss post\hss}etex);
boxa.c=(100,180);
boxb.c=(100,140);
boxc.c=(100,100);
boxa.dx=boxb.dx=boxc.dx=5;
boxa.dy=boxb.dy=boxc.dy=5;
drawoptions(withcolor blue);
drawboxed (boxa, boxc);
%draw contents of b and the diamond shape
draw pic.boxb;
draw boxb.w--boxb.n--boxb.e--boxb.s--cycle;
%The arrows
drawarrow boxa.s--boxb.n;
drawarrow boxb.s--boxc.n;
1-boxb.e=z2-boxc.e=(20,0);
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drawarrow boxb.e--z1--z2; The curves, not quarter circles by the way, suggested by
z3=boxb.w-(20,0); the oblique lines which connect points on the sides, are
z4=boxc.w-(20,0); spurious. Below | have included thi® code.

drawarrow boxc.w--z4--z3--boxb.w; - . o .

endfig beginfig(1); numeric s; s=5cm;

path |, u, cl, cr;

%...

Note how the diamond diagram is obtained from the=(-s,-s){up}..(-.5s,.5s).. {right}(s,s);
information created by theoxit invoke. Henderson's cr=(s,s){down}..(.5s,-.5s). {left}(-s,-s);
previewer does not allow the usebafkes.mp If one can for t= 0 step 0.5 until 20:

write the abovawchart with the use afkppic macros, draw point t/10 of cl --

one could have coded it equally well directAs To point /10 of cr withcolor blue;
code inPSthe generality incorporated in thexes.mp endfor;

is substantial more work, and unnecessary in view pitkup pencircle scaled 3pt;

the neatboxes.mp macros, which come with theD draw I..u--(s,-s)--cycle withcolor blue;
MetaPost. In Goossens' et al. Graphics Companion ¢hefigure;

metaobjwork of Roegel is mentioned as a generalizati
To understand thboxes.mpmacro is a good exercise i
becoming familiar with theuffix concept, a uncation
of index and record, which Knuth introduced to handle
conveniently the many related parameters in a glyph.
By the way, the resultind®Sis not standardPS but
named puied PostScript which is incorrect, because
of the usedcmr fonts. The coupling of thegX cmr
fonts to PostScript fonts, an old problem, is done by
'{E;g Eg)rl]ogléei'o;' p'og(? de tgag:%gfv\fgi ergsgl;tlggs%lﬁi%lgl r§300.ssens' et al. TheTEX Graphics Com_pamon this
appropriate string tooutputtemplate ° The Viename ure is shown as an example of a recursive oBject.
with extension.eps facilitates previewing via Acrobat.beginfig(0);

For previewing via CSview4.9 it does not matter. Tlhelcm;

inclusion of the string100,100) translate as value drawoptions(withcolor blue);

of special hinders previewing: the Bounding Box ifor k=0 upto 15:

incorrect, the calculation of the BB does not accoutaw((u,-u)--(u,u)--(-u,u)--

for this PostScript inclusion. | have the impression that(-u,-u)--cycle)rotated 10Kk;

the PostScript code is just passed through to the output.86u;

Inserting the desired font viecial would notwork ei- endfor

ther. I found it convenient to name boxes beginning windfig;

box ::, to avoid name clashes. See for more details aﬂg .
possibilities the (latest version of the) MetaPost manua _ese/gures are aprelude to Gabo's 3D regular surfaces.

end

e rotate and shrink appropriately we get the interest-
r\ng \Vgure

If only the X Live DVD would have provided PostProcessing by Photoshop
installation directions for MetaPost. My wife, Svetlana Morozova, “shoot-shoot' post processed
the PSV@wer (left) interactively via Photoshop into the

Oblique lines nice colored/wer (right).

When my youngest daughter was at school, she pro-
duced the following object created by “oblique lines'
with spurious envelopes (left). My emulated resultin

is at the right, and created just for this note.

ThePScode for theAdwer is given on the next page.
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Yin Yang

04041 i
%%PS Flower. CGL june 96 A neat timeless MetaPost code | borrowed from Hobby

%%BoundingBox: -25 -25 25 25

0 0 1 setrgbcolor beginfig(1);

100 100 translate u=1lcm;

Ir 18 def path p;

10{r O r 90 180 arc p = (-u, 0)..(0,-u)..(u,0);
0 rr 270 360 arc fill p{up}..(0,0){-1,-2}..{up}cycle;
36 rotate}repeat draw p..(0, u)..cycle;

stroke endfig;

showpage

without the “eyes*

YYEOF Below my enriched PostScript variant of Hobby's
Have a try in coloring it. For comparison | have includddetaPost code, for the real Yin Yang picture.

the MP code below.

beginfig(1);

r=18;

path p;

drawoptions(withcolor blue);
p= (0,0){up}...{right}(r,r){down}

..{left}cycle;
for i=1 upto 10: %!PS-Adobe- Yin Yang. cgl July 2009
draw p rotated 36i; %%BoundingBox: -25 -25 25 25
endfor /IR 25 def /hR R 2 div def
endfig /ImR R neg def /mhR hR neg def
end /Ir R 5 div def /mr r neg def

Ircircle {translate % center on stack

Note. In MP we don't have to translate the origin. F 0 moveto 0 0 1 0 360 arc

The connection between the knots is tight, by thr‘?gef
dots. Interesting is tha®Scan draw circles whilevP 0 mR moveto 0 0 R 270 90 arc

approximates. 0 hR hR 90 270 arcn

PostScript spaces f 0 mhR hR 90 270 arc

MF and MetaPost are nice graphical languages, w lrl1

convenient and powerful high-level instructions. Posl{z- Okmoveto 00RO 360 arc

script employs the notion of a 2D user space and>iOKe h icle fill

2D device space, the latter can rotate. MetaPost has & c 0 hR reircle fill grestore

path and a picture data structure, which can be rotategliave 0 mhR rcircle

well... transformed. Anotherlderence is that PostScript

is stack oriented and MetaPost enjoys a declaratf/&

language with a thorough syntaxes. It diUers from theMP code, because there is no di-
Negative from MetaPost is that the resulting Posection sped&ication in PostScript. Procrusting direction

Script code may not be concise and readable. Valuebax to be done by control points in general, which are

the MP variables are given in the resultisand not not needed in this special case. If the small discs are

1 setgray fill
store

their symbolic names. Loops are unwinded. omitted—Hobby's original code—#®code is not that
Raw PostScript can be included via MetaPaps much longer than th&P code. Orientation is immater-
cial , however. The best of both worlds? ial.

A picture with a genuine use of control points is the
Malbork window below.
M.C. Escher
Bolspiraal
CGL's
I Sortof
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Syntactic sugar? Yes, but #&code can directly be used
in documents, to be inserted by tthé(2)ps driver, alas
not directly by pdf(Any)fX. Strange.

It is tempting to go forpdf all the way and | was
advised to converPSpictures intoPDF which is easy
via Acrobat, or the oldemDistiller , lllustrator , Pho-
toshop?, or.:: No big deal.

However, | could not control the placement.jodf

pictures in pdfedX.?® For this paper, and my slides

| have converted aleps pictures intojpg .2

The .jpg s could be integrated smoothly in the doc
ment by pdfefX, and was the way of picture inclusio

with pdfe’ X, for Europx09, because it worked

| think .jpg is more appropriate for pictures, despite its

non-scalability without quality loss
But,..

maybePDF, SVGor PNGis better, no hands-on with the
latter two formats as yet. However, | believe— biased
the SoC principle and because | can inclpdepictures

in my document— that the more-steps processing,

dvi(2)ps is better. | will explore that later.

Smiley
A simple example invP of the use of pens is
following MP code for the smile®

beginfig(1);
u=lcm;
color yellow; yellow=(1, 1, 0);
fill fullcircle scaled 20u

withcolor blue;
pickup pencircle scaled 4u;
draw ( 4u, 4u) withcolor yellow;
draw (-4u, 4u)  withcolor yellow;
pickup pencircle scaled 1.5u;
draw (-7u,-u){1,-10}..(0,-7u)
..{1,10}(7u,-u) withcolor yellow;
endfig;

Schrofers opart

%!PS -Schroefer's Opart cglnov1996-
%%BoundingBox: -190 -190 190 190
u2_00 200 translate
n/s 5 def %BB for 1 with s=5
ddrawgc{gsave
r c translate
r abs 5 div s add
c abs 5 div s add scale
0010 360 arc
br¥,ﬂ"
grestore}def%end drawgc
0,
{ilices [30 21 14 95 2 0
-2 -5 -9 -14 -21 -30] def
/Schroefer{/flipflop true def
indices{/r exch s mul def
gsave indices{/c exch s mul def
flipflop{drawgc}if
Mlipflop flipflop not def
}Yorall
grestore
}orall
-38 s mul dup moveto
0 76 s mul rlineto
76 s mul O rlineto
0 -76 s mul rlineto
closepath 5 setlinewidth stroke
the}def%end Schroefer
gsave .5 .5 scale Schroefer
grestore
showpage

an

EuroTEgX94 battleship logo
In order to illustrate the calculation of intersection points
in PSI have borrowed the EurgX94 battleship logo.

In general we neeiF or MP for solving (linear) equa-
tions within a graphics context. However, the calculation

Placement of (deformed) circles in a square has beéithe intersection point of 2 straight lines we learned
done by the artist Schrofer in an opart way. My emwlready at highschool, albeit without pivotting strategy,

lation follows.

for numerical best results. So, the knowledge for solving
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2 equations in 2 unknowns iPSis there. | spent a little %
time on writing thePScode for it, 15 years ago, jUSt/makecoef{%zl 2 >eab

after the 1994 EurgX, to write the logo irPSwhenMP o %xl V1 x2 v2 x1 V1 x2 v2
was not yet in the public domain. | did not realize at th lpy” | XLy y y y
time that it was important, because people believe, h%ve:i r(r)?l n:::f sub

the prejudgement, that we can't solve equatior@sror 1 roll 3 -1 roll sub

at least they apparently think that we don't have a dgf % (v2x1-v1x2) x1 X2 v2-vl
for it. Indeed, we should create a library.pé defs, or 31 roll sub%z(éx)i--)ix;)) ); i( szg
maybe it exists already somewhere? Ydef %end mali/ecoe)fl yey

What we miss so far is that we can't specifyR8
the equations implicitly as we canlitF andMP. No big As last piece the daition of solveit
deal.

From the spebkd points on the stack iRSwe can oEquations: ax + by = e —pivot
form the coXcients for the equations, leave these q ' N dy -t P=p
the stack and solve the equations. No more than hig‘h. ¢ handi X o y _b fed
school knowledge is required, and... a little endurance {’8"&0 abn ng ooe a b fc d
solve the equations, as | did maybe some 30 years agq f jjaex aps voe a ¢ d cl

f 0,
the HP handheld calculator, which also uses a stack a fdex abs 0 weabfcdlc lél
Polish Reverse Notation. gt {6 3 roll} if %exchange “equations

%stack: eabfcdorfcdeahb,

%first is in comments below

exch 4 index %e abfdca

div %e abfdp

6 -1 roll dup 6 1 roll 3 1 roll
Y%aebfedp

4 index exch %aebfedbp

dup 4 1 roll Y%aebfepdbp

mul sub %a e b fep (d-b.p)

4 1 roll mul sub exch div

%a e b (f-e.p)/(d-b.p) =aeby

%Data dup 5 1 roll mul sub exch div exch

/pO{0 O}def }def %stack: x y

/p1{3 s mul O}def

/p2{4.5 s mul 2 s mul}def

/solveit{%e abfcd ->xy

The data inrPScode reads

Finally, the drawing of the battleship

/p3{3 s mul s}def %Battleship
Ip4{-.75 s mul 2 s mulldef -2 s mul 0 translate
/p5{p0 top p3 p4 intersect}def 0 0 1 setrgbcolor
/p6{p0 p1l mean top p3 p4 intersect}def pO moveto pl lineto p2 lineto p3 lineto
Ip7{top pl p3 p4 intersect}def pO lineto closepath
/p8{p2 p5 top pl intersect}def pl moveto p3 lineto p4 lineto pO lineto
/p9{p8 dup 0 exch top pO intersect}def p5 moveto top lineto p6 lineto
top{2.5 s mul 3 s mul}def p6 moveto top lineto p7 lineto

p2 moveto p8 lineto p4 moveto p9 lineto

To specify all the points | neededadefintersect for stroke
calculating the intersection point of 2 lines determined
by 4 points.

Pointspl p2 p3 p4 X y Circle covered by circles

This example is included because it demonstrates that
/p1{0 O}def /p2{10 O}def ... even inPSwe can solve nonlinear equations.

%

Ip {p1 p2 p3 p4 intersect}def

%

fintersect {%pl p2 p3 p4 -> Xy

makecoef 7 3 roll

makecoef

solveit}def %end intersect
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Essential in this code is the\dstion of Bisect for zero The (full) transformation matrix can be understood as

Vnding of a nonlinear function. to be composed of 2 rotationgst around the z-axis
IBisecti%In  0<=l<u f(N<0 f(U)>0 and second around the transformed x-axis, such that
Isect{ %/:;lOut |<:(;"<:(u) U-|<(euF)JS £1).f(u)<=0 the z-axis coincides with the view directia@P ? the
/id f def ' new xy-plane. We can omit thg“, the transformed
fd 0 It { d def} z-coordinate, because it is no longer visible in the (or-
{lu d deflifelse tho?pn_al) projection. The factorization of the projection
u | sub eps gt matrix:1s
fd 0 ne and %l-u>0&f/=0 0 1 0 0 10 cos  sin 0 1
{Bisect}if . @0 -sin cos A@sin cos 0 A
d}def %end Bisect 0 cos ~sin 0 0 1

%
/I ..def /u ..def

/d{.5 | u add mul}def
If{% f. d-->f(d)

Coded inPSas aPoint to Pair def,ptp, the projection
formula reads

} def Iptp{/z exch defly exch def/x exch def

For the complete code and the formulas for the mié-gzg Z gi(:]s nr?uull g S"’i‘ns':]uqnsl nzdgd a cos mul
points of the circles see my Tiling note of the mid 90-i€s. b sin mul add z b cos mul add)def

2.5D Graphics Later, in theMP code for Gabo'tinearii , theMP vardef
for Point to Pair is given.
For drawing 3D objects irS| discern the following

spaces Pyramids

Hobby in his "A user's manual for MetaPost' draws a
@2D PostScript Device Space pyramid. Below | have drawn pyramids starting from 3D
@2D PostScript User Space data as function of the viewing angles.
| added

@3D User Space, the data
and
Project 3D US
onto 2D PostScript US

By 2.5D graphics | mean an image of a 3D object,
displayed as 2D graphics, obtained from 3D data spec-
iVcations and projection onto 2D. ThePScode reads

The projection formula reads %!PS-Pyramid in projection, cglaug2009-

0 1 9wBoundingBox: 0 0 300 100
x° - - COs sin @y A Iptp{/z exch defly exch def/x exch def
y° - sin sin - cos sin  cos x neg a cos mul y a sin mul add
X neg a sin mul b sin mul y neg a cos mul
b sin mul add z b cos mul add}def
%
/r 20 def /hr r 2 div def
/z1{r neg r 0 ptp}def
/z2{r neg dup O ptp}def
/z3{r r neg 0 ptp}def
[z4{r r 0 ptp}def
/top{0 0 r 4 mul ptp}def
%
/pyramid{z1 moveto z2 lineto z3 lineto
[2]1 setdash stroke

N
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z3 moveto z4 lineto z1 lineto
top moveto z1 lineto
top moveto z3 lineto
top moveto z4 lineto stroke
top moveto z2 lineto
[2]1 setdash stroke}def%end pyramid -
% * Linearii
30 300 translate
0 0 1 setrgbcolor%blue
1 setlinecap 1 setlinewidth
%
15 25 65{/a exch def
30 -20 10{/b exch def
pyramid
57 0 translate}for}for

Naum Gabo
Lineari

| also passed by his (temporarily nonworking) fountain
in front of the St Thomas hospital opposite the Big Ben,
on the other bank of the river Thames.

showpage

Escher's impossible cube
As student | was asked by my professor to (re)make
Escher'® Impossible Cube.

| decomposed it into two parts, in timber, and put
them together such that in projection the impossible
cube was obtained. | photographed it and handed the
photo to my professaF.

In the fountain, the regular surface is formed by jets of
water, and changes dynamically, because it rotates, due
to the “action is reaction’ principle.

After many years, | all of a sudden had an idea of how
to imitate this fountain in my garden, for my quarter
circle pond. A very remote sort of imitation, but... funny.
Too alternative to be included here, maybe on the slides
for Bachogx2010, for fun.

With my youngest daughter | imitated Gabtils
earii in plastic.

I'm happy that after so many years, | had the guts to In 1995 | emulatetiheari, linearii in MF, and

emulate the cubes. adapted the code towards MetaPost. For this conference
I consider each corner of the (impossible, nohlooked at the pictures again. Sveta and | adjusted them

mathematical) cube as a cube itself, with its 8 cornavith thinner lines and colored them blue.

as data points, which yields in total 64 data points. They came out more beautiful than before, even nicer

After projection | could connect the appropriate pointhan the photo's of the object®HO. A matter of taste?

and make the (impossible) cube. First, | did the erasing

and adjusting in Photoshop, but a little later | drew the

impossible cube iSalone, which is not completely

general as function of the viewing angles. A bit tedious.

The code is too long and too tedious to be included
here. Naum Gabo

Lineari
Gabo's constructive art
Long ago, | was still a student, | visited the Tate Gallery
in London, and was captivated by the constructive art of
Gabo* especially hisinearii  of the early 1940-ies.
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MAPS 39
Naum Gabo
Linearii
Oflinearii | have included th&P code below
beginfig(1);
proofing:=1;
size=75;
path p[J;

def pointtopair(expr X,y,z)=
(-x*cosd a + y*sind a,
-x*sind a * sind b -y*cosd a * sind b
+ z*cosd b)
enddef;
%
%Path construction
%
%basic path (the shape of the boundary)
%can be molded, can be constrained etc
pl:= (0,3size){right}..
{down}(1.1size,1.75size){down}..
(.35size,.75size)..(.175size,.375size)..
{left}origin;
%path with regular---nearly so---
%(distributed points
n:=0;%number of points along the curve
pl0:= point 0 of pl hide(n:=n+1)..
for t:=1 upto 19: hide(n:=n+1)
point .05t of pl..endfor
point 1 of pl hide(n:=n+1)..
for t:=1 upto 13: hide(n:=n+1)
point 1+t/14 of pl..endfor
point 2 of pl hide(n:=n+1)..
for t:=1 upto 3: hide(n:=n+1)
point 2+t/4 of pl..endfor
point 3 of pl hide(n:=n+1)..
for t:=1 upto 3: hide(n:=n+1)
point 3+t/4 of pl..endfor
origin;
%viewing angle parameters
b:=-10; a:=60;
%Project the nodes and create

Kees van der Laan

% paths in space' the boundaries
p100:= for k=0 upto n-1:
pointtopair(0,xpart(point k of p10),
ypart(point k of p10))..
endfor pointtopair(0,0,0);
p200:= for k=0 upto n-1:
pointtopair(xpart(point k of p10), O,
ypart(point k of p10))..
endfor pointtopair(0,0,0);
p300:= for k=0 upto n-1:
pointtopair(0,-xpart(point n-k of pl10),
3size-ypart(point n-k of pl0))..
endfor pointtopair(0,0,0);
p400:= for k=0 upto n-1:
pointtopair(-xpart(point n-k of p10),
0, 3size-ypart(point n-k of pl0))..
endfor pointtopair(0,0,0);
%
%Drawing
%
%MetaPost approach: black background
% and whitedraw
%Black background
fill (-1.5size,-size)--(-1.5size,5size)--
(1.5size,5size)--(1.5size,-size)--cycle;
%
%Below white drawing
drawoptions(withcolor white);
%
pickup pencircle scaled .5pt;
%Top ring and hang up (rope)
draw point 0 of p100..
point 0 of p100 + (0,.1size)..cycle;
draw point 0 of p100 + (0,.1size)..
point 0 of p100 + (0,3size);
%Draw boundary curves

draw pl100; draw p200; draw p300; draw p400;

%
%Draw (partially hidden) regular surfaces
pickup pencircle scaled .1pt;
for k=0 step 1 until n:

draw point k of p200..point n-k of p300;
endfor
for k=0 upto n:

draw point k of p400..point n-k of p100;
endfor
%erase the “hidden' parts of the lines
%erase fill p100..reverse p200..cycle;
%MetaPost might blackdraw this
%fill p100..reverse p200..cycle
% withcolor black;
%Front
pickup pencircle scaled .1pt;
draw pl100; draw p200;
draw point 0 of p100--origin;
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%
%Draw regular surface which is in sight
for k=0 step 1 until n:

draw point k of p100..point n-k of p200;

endfor

%Clip to boundary, mod July 2009

clip currentpicture to (-1.5size,-size)--
(-1.5size,5size)--
(1.5size,5size)--(1.5size,-size)--
cycle;

endfig;

end
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One might argue that this economy has become more
and more irrelevant, because of the enormous increase
of computer speed and memory, since the birthgxf T
Partly true: sometimes parts &ftt, e.g. one either
formats a report or an article, and in general it is safe
to avoid possible caficts.

To illuminate this note, | have reused pictures be it
from pic.dat or from separate PostScriges.

Sometimes reuse implies some extra work.

| also reused the commands includedidadtoc-
macros together with\pasteuptoc for a mini-ToC to
keep track of the structure while creating this note. En-
passant the Contents at the beginning was obtained.

Mathematically, | love the above included regular sur- This proceedings submissiorlJgiis from the pre-
faces due to Gabo, because they are constructed fromprieeedings one, because working on the slides gave
dimensional data, the bounding curves in 3D. The necteedback. The 2.5D GABO's as well as the Escher Cube
sary parameterized projection technique also facilitatesve earned a place for their own.

animation by changing the viewing angles.

An invoke of the one-pakbluepictures followed by

For theWrst time | emulated the real Gabo by nobne or morapicturename s will load the indicated €X)
erasing the “hidden' lines. In reality they are not hiddepictures and make them available under their names.
because the object is made of transparent perspex. | A¢dhe time | did not construct a library of PostScript
a bit in the past, because when | did not erase the hiddaatures, because | did not know how to supply these to
lines the reverse video picture looked too much blurrggpbsfbox . There is ngpspic.dat , alas. If time permits
by detail. For this conferenceVhe-tuned the picture | will think it over.

with thinner lines and in blue, which lookd to me.

Reuse

Another aspect is the search path of drivers, if only
they looked intoreX input or texmflocal ; where to put
pspic.dat ?

It is not so handy to put the pictures directory in the
same place as the main document. | do not know how to
add search paths.

If only \pdfT X could handle PostScript...

As alternative tdbluepictures one can use the under-
lying two-part macros, sort of environment

Sooner or later one arrives at the situation to organifginpictures
the wealth of macros, pictures, references, tools andpicturenamel

ilks for reuse. This gave rise to nBLUe collection.

The idea in BLUe is that all the macros you use md@f‘dp'cwres

of the time are bundled into blue.tex kernel. The

rest is split up into: tools, formats, pictures, referencésit, alas X has no garbage collector, it would not save

addresses, of which BLUe will reuse parts on they,

on memory, it only reduces the possibility of dints.

unaware of the/ling system of the computer. Reuse is a Similar structures hold for tools, formats, references,
general important aspect, and ipso facto in the lifecycte

of document parts.

Produce! Distribute !' Consume

#

reuse retrieve store

In 2002 | worked on macros for the automatic genera-
tion of PDFbookmarks for the ((sub)sub)heading titles. It
worked, even presented them at the E@QTT I'm not
mistaken.

But...

With a monolithic collection you have it all, all the timel did not Vhish the macros, maybe | should. | noticed
| decided to adhere to the kernel&modules adage, ahdt in 2005 A. Heck did not provide fbookmarksin

to use only from a module what is needed, realized his MetaPost note published MAPS also available on
a selective loading technique, similar to the one of MiswwWw site. Is there a need? Rhetorical question.

Diaz, as mentioned in appendix D of ttigXbook.
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support the plain gX and MetaPost users as well as the
IATEX and ConEXt users.

The above Sierpinski picture was done X With its

pseudoling via rules, also calldalack boxes by Knuth.

TeX lacks theMlling of an arbitrary closed curve, if not

for coloring it?® Hyperlinks were also invented longHopes...

after the birth of EX. pdf TeX makes that all possibfé. TeXx&Co world will

I missed what extrasTpX, or NTSas successors gfxl

have brought us. | hope to learn at this conference wh@Adopt Knuth's Plain & Adobe'BS
Lua®Xis all about. @Adhere to Paradigms: SoC...

For me plain X mutual communicating with
MetaPost, withPDF as result is sXicient, and
even better wheRSpictures can be included. TeXies, who have been out of it for a while, are
well re-educated at an Eugdd meeting.

| learned a lotat and after the conference.

Maybe | can work around it by includirRsin MetaPost
with SVG or PDF out, or by the multi-step route viaLua®eX and X4IpX are BX engines, which a.o. provide
dvi(2)ps . It is so strange that the world outside hasupport for Unicode and OpenType fonts. New Open-

adoptedPSand we don't in pdf(Any)EX.*° Type fonts for use in LugX and X4TpX are Latin Mod-
ern and EX Gyre, the latter based on a free counterpart
3D metaPost? of Adobe's basic set of 35 fonts and the former on

Computer Modern. Both aim at greatly increasing the
It should not be too dicult to extend MetaPost with number of diacritical characters in the freely available
triples, (X, y, z), in analogy with color, for 3D datacollections of font&
Transformations can then be\ded by the 12-tuple,T Interesting for me with respect to Cyrillics.
Ty, T2 T Tyys Tezs Tys Ty Tyzs Tyxs Toxs Toy. IN Matrix

notation Acknowledgements
0 1 0_1 O 10 1 . .
x0 Tx Tox  Tyx Tx X Thank youNTG for inviting me for this conference.
@yoA = QT A + @T,y T, TyA@yA Because of this invitation | contributed this paper, re-
20 T, Te Ty Tz z freshed my gX knowledge, polished my pictures un-

dustedblue.tex , and tried to get a modern communi-
cating BX, MetaPostDE running on myPC3?
Conclusions I hope you enjoyed reading this paper and if only one
idea sparked up in your mind, | am happy. If the walk
Whatever your tool in computer-assisted typesettinglong history lane, enriched by my perspectives, did not
a Master Class on macro writing in plaieXT and interest you, hopefully the included pictures pleased you.
MetaPost is worthwhile, along with discussing tools for Thank you Jos Winnink for running the abolie
similar and complementary tasks to increase awarenessii.mp after 10+ years again, as well as the orphan
insight and productivity. lineari.mp , which | also created in MetaFont in 1996,
A course in literate programming would be great too. and just before this conference transcribed into MetaPost
from memory, since | no longer had the origiffal.
Wishes Thank you Taco Hoekwater for procrusting this note
May my turtle graphics macrdgnd a niche, and may into the proceedings, and for your advice in getting me
my BLUe collection and Paradigms notes be saved fr@pXing again.
oblivion and kept alive via distribution on thegX Thelinearii  picture, | consider the most beautiful
CollectionbvD.* 2.5D graphics | ever made witlpXl MetaFont, Meta-
May the X Collection maintainers, thepXnic- Post, or PostScript, althouljieari comes close.
Center authors, and Jonathan Kew in hgXworks, The doughnut picture was tricky.
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all your graphics in PS directly or via MetaPost.
3. At the conference | was reminded trBittUeis under
copyright. | heard from the LPPL licensing and that seems
enough for distributing it on thegX Live DVD. | agreed with
Manfred Lotz to modify the copyright into LPPL, and to look
over BLUefor release ongX Live DVD of 2010. As much as
| needed the equation solver of MetaFont, and thanksptissible, for example theublishing with T gX guide, can
my familiarity with splines | could reuse the MetaFordiready be released on the 2009 DVD as well as all my notes
splines in PostScript. Recently, | mad@éiha variant, published in MAPS.
see Appendix II. 4. Kazimir Malevich, 1878-1935. Russian painter, born in Kiev.
The cat picture below is my oldest and st 5. At the conference Ulrik Vieth talked about the need for
exercise in MetaFont. | drew it already while at higkinetuning of math afterwards, especially with respect to a.o.
school. Some years ago, | recast it into a wall sculptarusting spacing, aligning subscripts, and adapting for the size
composed of broken mirror pieces. of delimiters. In an earlier pap@penType Math llluminated,
BachoEX 2009 he details with OpenType Math compared to
TeX and MS Cambria release in Word 2007.

;:at ) 6. Hans Hagen reported about tBéental T pX project ,
Sculprti‘:zrg which to me looks like an Oriental mode. Hans\domed that

one can look at it that way.
7. Thisis anold issue. In the past we had the expression Amer-
| also made a puzzle of the cat drawing. Coloring thean Screwdriver, meaning using your tool for everythigX T
contours of the cat terently in each piece yielded ds not an American Screwdriver.
diX cult, misleading puzzle: one has to concentrate 8nl did not say that one should work in plain or PS all the
the drawing and not on the colors, nor the shape of thvay. Of course one can start and write macros in whatever
pieces. high level language is available. | do wish, when you are
Vhished with the macros, that you translate them into plain,
respectively PS, and include them in a library for reuse.
9. Bachgdx2009.
10. Courtesy Phil Taylor, who published the macros for doing
the calculation by using dimension variables.
11.\author is absent, because Bt Uehe author is known, is
default, you don't have t™l it in each time, similar holds for
Is this all? No, there is some more, but this is enough &¢liation. BLUds a personalized collection of macros.
the moment. 12. When as a student | became member 1024 of the Ne-
My case rests, have fun and all the best. derlandse Rekenmachine Genootschap, | received The Art
of Computer Programming I. My heroes next to Knuth are
G. Ploya, G.E. Forsythe, Knuth's predecessor, C. Lanczos,
F.L. Bauer, H. Rutishauser, P. Henrici, R.W. Hamming, L. Wall,
and H.A. Lauwerier my Dutch applied Math professor. He
would have loved my PS Impossible Cube, for sure.
13. Tony Hoare in the 70-ies coined the term in his famous
paper.
14. SLC mean Slow, Steep, Strenuous Learning Curve.
15. SincegX was invented we have witnessed a tremendous
development in computers, and how to use computers. The
command line interface belongs to the past, we all use comput-
ers via GUIs. Why not have a Word-like document preparation
Notes system with X as open, well-documented kernel, which can
be accessed for advanced tasks?
1. Both had coursewarRTG's Advanced gK course: In-  16. Courtesy L. Wall.
sight & Hindsights , respectivelyMetaFont: practical and 17. BecauséTeX, ConBXt, BLU&and ilks have that, of course.
impractical applications . 18. Idid not say that one could start with tdename, because
2. The ATpX picture environment and the gkpmacsuite | consider that against what people are used to, and makes the
| consider outdated, because of the inconsistency when ugingblem a ti. The spe¥tation was not watertight, because
colors and because it is much better and more convenient td goeferred a more or less open problem, to stimulate creativity.
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19. My MetaPost1.005 did not yet provide it.

20. This rotating shrinking squares and a few other pictures,
which | borrowed from H.A. Lauwerier's "Meetkunde met de
microcomputer’, such as the Koch fractal, the Hilbert curve,
the Jura fractal, Escher's knotand published in MAPS in the
mid-90-ies, in my “Just a little bit of PostScript', "Graphics &
TeX—a reappraisal of Metafont', or “Tiling in PostScript and
Metafont—Escher's wink', | found back, without reference and
translated in MetaPost.

21. Asyetnot! Be aware that the PostScript code is just handed
through, not taken notice of.

22. The numeric equationz1cm looks a bit strange, looks
more like a dimension a lggX. It becomes clear when you
realize thatmis just a scaling factor.

23. The problem is that generally | got a picture per page, and
| did not know how to trim the picture to its bounding box.
After the conference | found out how to trim these pictures
in Acrobat 7 professional: select the picture, copy it to the
clipboard, and then click create PDF and select From Clipboard
Image.

24. The conversion was generally done by openingptife
pictures inPhotoshop trim them and save them ggg . Later

| became aware of th@ologues:=3; statement, which yields

a.0 a picture trimmed to the Bounding Box.

25. M.C. Escher, 1898-1972, Dutch artist.

26. | must have the negative somewhere, but &dtt, alas.

I'll give it another try.

27. Naum Gabo, 1890-1977. Born Naum Borisovich Pevsner.
Bryansk. Russian Constructivist.

28. 1 colored the picture by post processing in Photoshop. A
work V@w approach is simpler via the use of the earligngel
\bluel and switching back vitblack .

29. The term hypertext was coined by TeD Nelson during the
1960s, the concept can be traced to Vanneger Bush in 1945. See
the Hypertext issue of the CACM july, 1988.

30. Iread inthe PDF manual the excuse that PDF is a successor
of PS, but does not have a programming language built in???
31. This wish will be filled, as reported earlier.

32. Courtesy Bogus av Jackovski et al. and Ulrik Vieth.

33. Still a wish. But... Wybo installed Ubuntu Linux for me on
my laptop, with BXworks, so | can explore that. Will give me
enough work to do.

34. After the conference the NTG discussion list told me how
to run the MetaPost utility supplied omX Live. Open a new
directory, copycmd.exeinto it as well as youfilenamme.mp
Double click themd.exeicon and type after the promptpost
filename.mp. Another suggestion was to use MetaPost from
within the SciTE editor. It would have been handy if the
readme which comes with thegX Live, would have contained
information on how to use the various utilities. Don't assume
a casual user knows it.

Kees van der Laan
Hunzeweg 57, 9893PB Garnwerd, Groningen
kisal@xs4all.nl
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Appendix |: Contest Solutions Appendix II: Escher's knot
Phil Taylor submitted the following mean and lean postThe Escher's knot gure, | consider highly instructive.
conference solution to the Contest, based on what is saithe latest version, inMP, makes use of the symmetry,
on TeXbook p204. He told me that the working of # at while the hidden lines arenot removed: the gure
the end of the parameter list is little understood, but veryis (re)drawn with only the visible curve pieces. For
useful. constructing the pieces it is handy rst to draw the
Indeed, | had to look up that functionality and do the complete picture witdotlabel commands included, for
replacement to see what it does. A paradigm, thouglthe points P, Q, R, and the intersection points a, b, c, d.
| don't know at the moment where Knuth used it. Phil's Construct with the aid of this picture the visible pieces
solution is a near solution, because curly braces are stilhew from the calculated curves by the usecatbefore .
needed around the lename.
But...
mean and lean it is, and | reused it already, adapted, for
getting a list of allPS pictures used in this paper.
| realized, and use it as an aid in remembering, that
the # at the end of the parameter list is a workaround

- . u=5cm;
for having a curly opening brace as separator.

%Ext points P, Q, R, counter clockwise
pair P, dP; P:=(0,u); dP:=( 1, 0);
pair Q, dQ; Q:= P rotated 120;
pair R, dR; R:= P rotated 240;
dQ:=(-1, 1.73205);dR:=(-1, -1.73205);
path PQ, QR, RP, pq, qr, rp,

PQa, PQb, pga, pgb;%pieces

\def \jpg #1#%
{\def \next
{\immediate \pdfximage #1
{\the \toks 0 .jpg}
\pdfrefximage \pdflastximage

\aﬁergssi nment \next drawoptions(withcolor blue);
\toks 0 :g PQ = P{dP}.. .5R{dR}..{dQ}Q;

QR = PQ rotated 120;

RP = PQ rotated 240;

pq = PQ scaled .8;

gr = QR scaled .8;

rp = RP scaled .8;

%draw PQ..QR..RP;%No hidden lines removed
%draw pg..qr..rp;%No hidden lines removed
%Just the pieces instead of

%hidden lines removal

pga = pq cutafter QR;

pgb = pq cutbefore gr;

draw pqga; draw pgb;

}

%Use
\jpg width 300pt height 30pt {P-Taylor}

I came up with the solution below, which | will add to my
FIFO paradigms list in my EXing Paradigms collection.
Of course, | used this one for my purpose.

\def\jpgD#1\par{\defiscaling{}
\fifow#1 \wofif %Sentinels
\pdfximage\scaling\expandafter{\fn}

$$\pdfrefximage\pdflastximage$$}
%

\def\fifow#1l #2{\process{#1}#2
\ifx#2\wofif\expandafter\wofif\fi
\fifow#2}

%

\defiwofif#1\wofif{}

%

\def\process#1#2{%
\ifx#2\wofif\def\fn{#1.jpg}%
\else\edef\scaling{\scaling\space#1}%
\fi}

draw pqga rotated 120; draw pgb rotated 120;
draw pqga rotated 240; draw pgb rotated 240;

%a similar approach as above did not work, bug?
PQ:= PQ cutbefore QR;

PQa:= cuttings;

PQb:= PQ cutbefore gr;

draw PQa; draw PQb;

draw PQa rotated 120; draw PQb rotated 120;
draw PQa rotated 240; draw PQb rotated 240;

Note the names used: a path PQ is the “line' between
points P and Q. Very handy, this naming convention
taken over from good old classical geometry. It facilitates
reading of the code. Withcutbefore and cutafter it

Both solutions circumvent the pitfall of parsing the seems more natural to draw just the visible pieces instead

arguments. Theheight... and width...
just passed through.

if present, are of erasing hidden parts.
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LuaTeX lunatic

And Now for Something Completely Dierent  Examples are now hosted at contextgarden [35] while
Monty Python, 1972 [20] remains for historical purposes.

Abstract
luatex lunatic is an extension of the Lua language of luatex : :
to permit embedding of a Python interpreterg : Motivations & goals
A Python interpreter hosted in luatex allows macro pro- TeX is synonymous with portability (it's easy to im-
grammers to use aI_I modulgs from the Python star_ldard li- plement/adapt g@X the progran and stability (X the
brary, allows importing of third modules, and permits the languagechanges only t¥ errors).

use of existing bindings of shared libraries or the creation of f . .o
new bindings to shared libraries with the Python standard We can summarize by saying thaypesetting in gX
tends to be everywhere everytime

module ctypes. L . . ,
Some examples of such bindings, particularly in the area of ~ 1hese characteristics are a bit unusual in today's

scienti ¢ graphics, are presented and discussed. scenario of software development: no one is surprised
Intentionally the embedding of interpreter is limited to the  if programs exist only for one sing@s (and even for
python-2.6 release and to a luatex release for the Linux op- a discontinuedS given the virtualization technology)

erating system (32 bit). and especially no one is surprised at a new release of
a program, which actually means bugeed and new
Keywords _ _ features implemented (note that the converse is in some
Lua, Python, dynamic loading, . sense negative: no release means program discontinued).
Of course, if we consider th&lpX-systemi.e. ETpX
History and its most used packages, this is not frozen at all: just

) see the near-daily announcements frGAN. pdf T BX
I met luatex sometime around November 2006, aé'@o changes to follow pdf releases.
0

| started to play with it to explore the possibility With luatex-lunatic | adopt this point of view:

typesett.ing xml documents in an alternative way thap,5ex or more spetically LuaEX & ConEXt-mkivas a
the traditional approach based on xsl stylesheet plus %8%5{%; publishing content, wit@h(some (th(ent to content
processor.. L [nanagement. As a tool, it is no surprise if there are
My Mrst intention was to typeset a wikipedia xmlgten (for a EX user) new releases, given that we can
dump [4] which is compressed with bz_|p2; given thabve a LugiX update, or a ConKt-mkiv update, or a
| mainly use Python for my programming language, |5 ypdate, or a Python update, or a library update for
quickly foundpython-bz2 and then Gustavo Niemeyer'syich the Python binding exists; and, of course, if made
personal laboratory” [15] where | have discovetr@d \;ith no “cum grano salis”, no surprise if this can become

natic Python [14]. quickly unmanageable.
To avoid confusion, heiython meansCPython the  * The price to pay is the potentitdss of stability:

C implementation of the Python language [49]. Thefge same document (with the same fonts and images)
are other implementations of the Python Ianguag_e: ffocessed with a new release can produceUarelit
example Jython [41] and IronPython [37]. According {§,iput.

[6] “the origin of the name (is) based on the television \yjity regard to portability, the LugK team uses

series Monty Python's Flying Circus. . ligtool: GNU Libtool simpliVes the developer's job by
~In Ma_rch 20071 started to investigate the poss_lbllltyg capsulating both the platform-speciVc dependencies,
integrating Lunatic Python with luatex [57] and in Au-ynq the user interface, in a single script. GNU Libtool is
gust 2007 | made thést release of luatex-lunatic [20]gesigned so that the complete functionality of each host
just around the birth of my second daughter Martingse'is available via a generic interface, but nasty quirks
(09/08/07, [33])-d , are hidden from the programmi@9]), while in Lua and
During the 2 ConExt meeting [21] | found that pyihon support for dynamic loading is a feature of the

luatex was stable enough ¥halize the project, SO ||gnguages, i.e. there is a (Lua/Python) layer that hides
remade all steps and some new examples too (&ona getails of binding.

meetings are good places for these kinds of things).
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Thus stated, due to the lack of resources, | have:::
no plan in the immediate future to investigate abg The bridging mechanism consists of creating the
other than Linux, so this article will cover thisSonly; missing interpreter state inside the host interpreter. That
or, stated in another way, there is a potent@s of is, when you run the bridging system inside Python, a Lua
portability . interpreter is created; when you run the system inside
We can summarize saying thaypesetting in luatex- Lua, a Python interpreter is created.
lunatic is here and ndiy where here stands for “a  Once both interpreter states are available, these
specic 0S and now for “with this release”. Actually interpreters are provided with the necessary tools to
herestands for “Linux 32 bit”, angowstands fotuatex interact freely with each other. The given tools o er not
-snapshot-0.42.0.tar.bz2  with ConTpXt-mkiv current only the ability of executing statements inside the alien
2008.07.17; probably both will already be old by the tiingerpreter, but also to acquire individual objects and
this is printed. interact with them inside the native state. This magic is
done by two special object types, which act by bridging
Another motivation has emerged during the developative object access to the alien interpreter state.
ment of luatex-lunatic: the possibility to use CpXifF Almost every object which is passed between Python
mkiv as a sort of literate programming tool for a sjpeci and Lua is encapsulated in the language speci ¢ bridging
context. object type. The only types which are not encapsulated
Itis well known thatCWEBIs a way to tangle togetherare strings and numbers, which are converted to the
a program written in sspeciVgrogramming language native equivalent objects.
(C) with its documentation written with a macro markup Besides that, the Lua side also has special treatment
language, gX; luatex-lunatic and CompKt-mkiv can be for encapsulated Python functions and methods. The
used to tangle together a program written in an (almostiost obvious way to implement calling of Python objects
arbitrary programming language with its documentainside the Lua interpreter is to implement a call
tion written with a high levelmacro markup language,function in the bridging object metatable. Unfortunately
ConBXt-mkiv. this mechanism is not supported in certain situations,
Put in another way: currently an application callsince some places test if the object type is a function,
TeX or BTEX (i.e. it creates a process) to obtain which is not the case of the bridging object. To over-
result from a tex snippet (for example to show a matbhelm these problems, Python functions and methods are
formula); instead luatex-lunatic with Copdt-mkiv calls automatically converted to native Lua function closures,
the application by dynamic loading (i.e. it does not credtecoming accessible in every Lua context. Callable
a process) to obtain the result to insert into tex sourceobject instances which are not functions nor methods, on
For example one can use luatex-lunatic GXtT the other hand, will still use the metatable mechanism.
mkiv to typeset a math formula, and the binding fotuckily, they may also be converted in a native function
the evaluation of the same formula (there are sevecddsure using the asfunc() function, if necessary.
symbolic-math Python modules already available).

We will see more about this later, when we will talk$  According to [68], page 47, dosureis “a function plus all
of Sage it needs to access non-local variables correctly”; a non-local
variable “is neither a global variable nor a local variable”. For example

We want tovnd the smallest set of patches of the luatdRsiaemewcounter

codebase, or, better, we want to avoid: function newCounter()
local i = 0
1. constraints of any sort to the development team;  retum function()
2. massive mowdctations of the code base; P=il
3. radical modication of the building process. e;e(;um I
end
Lunatic Python ¢l = newCounter()

print(c1()) --> 1
There is no better site than [14] to explain what igint(c10) --> 2

Lunatic Python: c2 = newCounter()
print(c2()) --> 1

r’r)rint(cl()) --> 3

Lunatic Python is a two-way bridge between Pytho grlnt(cZ()) -0

and Lua, allowing these languages to intercommunicat
Being two-way means that it allows Lua inside Python; is a non-local variable; we see that there is no interference between
Python inside Lua, Lua inside Python inside Lua, Pythom1 andc2—they are two dlierent closures over the same function.
inside Lua inside Python, and so on.
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It's better to track a layout of installation dfatex-

lunatic on a Linux box.

Let's set up a home directory:
HOMEDIR=/opt/luatex/luatex-lunatic

Next:

1. download and install python-2.6.1 (at least) from
[49]. AssuminggHOMEDIR/Python-2.6.&s build
directory, let's cowgure python-2.6.1 with

Jconfigure
--prefix=/opt/luatex/luatex-lunatic
--enable-unicode=ucs4
--enable-shared

and install it. After installation we should end in

a “Filesystem Hierarchy Standard”-like Filesystem
(cf. [46], except forython-2.6.1 ), i.e. something like
this:

$> cd $HOMEDIR && Is -1X
bin

include

lib

man

share

Python-2.6.1

It's also convenient to extend the system path:

$> export PATH=
lopt/luatex/lunatic-python/bin:$PATH

so we will use the@ython interpreter inSHOMEDIR

. download luatex source code from [43]; we will
useluatex-snapshot-0.42.0 , so let's unpack it in
$HOMEDIR/luatex-snapshot-0.42.0. For uniformity,
make a symbolic link

$> cd $HOMEDIR
$> In -s luatex-snapshot-0.42.0 luatex

It's convenient to have a stable CgXTminimals
distribution installed (cf. [23]) undéHOMEDIRe.
$HOMEDIR/minimalso that we will replace itsia-
tex with our luatex-lunatic . Remember to set up
the environment with

$> . SHOMEDIR/minimals/tex/setuptex

We don't build it now, becaudwiild.sh needs to be
patched.

it in lunatic-python , i.e.

Luigi Scarso

$> cd $HOMEDIR
$> bzr branch Ip:lunatic-python

We must modifysetup.py to match luatex installa-
tion (here'<" stands for the originaetup.py , ">"
stands for the modlked one; it's a dil le):

1cl
< #!/usr/bin/python
> #!/opt/luatex/luatex-lunatic/bin/python
14,16c14,16
< LUALIBS = ["lua5.1"]
< LUALIBDIR = ]
< LUAINCDIR = glob.glob("/usr/include/lua*")
> LUALIBS = ["lua51"]
> LUALIBDIR = [/opt/luatex/
luatex-lunatic/
luatex/build/texk/web2c']
> LUAINCDIR = glob.glob("../
luatex/source/texk/web2c/luatexdir/lua51*")
48a49
>

When we build lunatic-python, we will end with a
python.so shared object that will be installed in the
$HOMEDIR/lib/python2.6/site-packages directory, so
it's convenient to preparemython.lua wrapper like this
one:

loaded = false

func = package.loadlib(
"lopt/luatex/luatex-lunatic/lib/python2.6/
site-packages/python.so","luaopen_python")

if func then
func()
return
end

if not loaded then
error("unable to find python module”)
end

Before building, we must resolve the dynamic loading
problem; again from [14]

.. Unlike Python, Lua has no default path to its modules.
Thus, the default path of the real Lua module of Lunatic
Python is together with the Python module, and a
python.lua stub is provided. This stub must be placed
in a path accessible by the Lua require() mechanism, and
once imported it will locate the real module and load it.

. download luatex-lunatic from [3], revision 7, and put Unfortunately, there's a minor inconvenience for our

purposes regarding the Lua system which imports ex-
ternal shared objects. The hardcoded behavior of the
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loadlib()  function is to load shared objects without ences them is executed. If the symbol is never referenced ithis
exporting their symbols. This is usually not a problem never resolved. (Lazy binding is only performed for functiofere
in the Lua world, but we're going a little beyond their ences; references to variables are always immediately beureh
usual requirements here. We're loading the Pytho g‘?dgrﬂé@"’a"ed')

mterpreter.as a shared object, and the Python |nterprgte If this value is speci ed, o the environment variable

may load its own external modules whlch are comp|_led LD_BIND_NOW is set to a non-empty string, all unde ned sym-
as shared objects as well, and these will want to link bols in the library are resolved before dlopen() returns. Ithan-
back to the symbols in the Python interpreter. Luckily, not be done, an error is returned.

xing this problem is easier than explaining the problem. ) )

It's just a matter of replacing the agRTLD_NGkthe Zero or more of the following values may also be ORed in ag:
Iqadllb.c le of the Lua dlstrlputhn by t.he or'ed ver- @RTLD_GLOBAL

sion RTLD_NOW|RTLD_GLABAL will avoid unde ned ~ the symbols de ned by this library will be made available fgms

symbol errors which could eventually happen. bol resolution of subsequently loaded libraries.
@RTLD_LOCAL

Modifying luatex/source/texk/web2c/ This is the converse of RTLD_GLOBAL, and the default if nei-

luatexdir/luaS1/loadlib.c ther ag is speci ed. Symbols de ned in this library are not mad
is not diX cult: available to resolve references in subsequently loadedrikisra

’ @RTLD_NODELETE (since glibc 2.2)
Do not unload the library during diclose(). Consequently, the

69c69 library's static variables are not reinitialised if the Iy is re-
< void *lib = dlopen(path, RTLD_NOW); loaded with dlopen() at a later time. This ag is not speci ed in

— POSIX1-2001.
> void *lib = dlopen(path, RTLD_NOW|RTLD_GLOBAL§RTLD_NOLOAD (since glibc 2.2) o
Don't load the library. This can be used to test if the library is
already resident (dlopen() returns NULL if it is not, or the tdry's
handle if it is resident). This ag can also be used to promoteeth
ags on a library that is already loaded. For example, a librahat
%% According todlopen(3) - Linux man page (see for example  was previously loaded with RTLD_LOCAL can be re-opened with
P [19), RTLD_NOLOAD j RTLD_GLOBAL. This ag is not speci ed in
POSIX1-2001.
@RTLD_DEEPBIND (since glibc 2.3.4)
The function dlopen() loads the dynamic library le named by the Place the lookup scope of the symbols in this library ahead of the
null-terminated string lename and returns an opaque handifor global scope. This means that a self-contained library will use i
the dynamic library. If lename is NULL, then the returned hdle own symbols in preference to global symbols with the same name
is for the main program. If lename contains a slash (/), then it  contained in libraries that have already been loaded. This iag
is interpreted as a (relative or absolute) pathname. Othesyi the not speci ed inPOSIX1-2001.
dynamic linker searches for the library as follows (see I®@stdr further
details): If lename is a NULL pointer, then the returned handle is foretmain
program. When given to disym(), this handle causes a search for a
@(ELF only) If the executable le for the calling program contaies  symbol in the main program, followed by all shared libraries |ahde
DT_RPATH tag, and does not contain a DT_RUNPATH tag, then program startup, and then all shared libraries loaded by dlopemi¢th

(again"<" means original antt" means modied).

the directories listed in the DT_RPATH tag are searched. the ag RTLD_GLOBAL.

@If the environment variable LD_LIBRARY_PATH is de ned External references in the library are resolved using theafibs in
to contain a colon-separated list of directories, then these are that library's dependency list and any other libraries pmsly opened
searched. (As a security measure this variable is ignoreddor with the RTLD_GLOBAL ag. If the executable was linked with
user-ID and set-group-ID programs.) the ag -rdynamic (or, synonymously, export-dynamic ), thenthe

@(ELF only) If the executable le for the calling program contains  global symbols in the executable will also be used to resolveaedes
a DT_RUNPATH tag, then the directories listed in that tag are in a dynamically loaded library.

searched. If the same library is loaded again with dlopen(), the same le
@The cache le/etc/ld.so.cache (maintained by Idcon g(8)) is handle is returned. The dl library maintains reference caufur library

checked to see whether it contains an entry for lename. handles, so a dynamic library is not deallocated until dic(psas been
@The directories /lib and /usr/lib are searched (in that order). called on it as many times as dlopen() has succeeded on it. Thét _in

routine, if present, is only called once. But a subsequent cathw
If the library has dependencies on other shared librariesnttiiese RTLD_NOW may force symbol resolution for a library earlier lodde
are also automatically loaded by the dynamic linker using tleene with RTLD_LAZY.

rules. (This process may occur recursively, if those lilesirin turn If dlopen() fails for any reason, it returns NULL.

have dependencies, and so on.) Nevertheless this is not enough: reference manual [66]
One of the following two values must be included in ag: says (page 23):

@RTLD_LAZY ”D?/n?mlc loading ofso and.dll Vles is disabled on
Perform lazy binding. Only resolve symbols as the code thatrrefe all platforms.
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So we must “enable” it and we must ensure that thgs
luatex executable is linked againtibdl.so because
this contains thellopen() symbol; also we must ensure

It's possible to examine how symbols are resolved runtime by
settingLD_DEBUG=aflor example

that all the Lua functions involved in dlopen() call

must be resolved in theatex-lunatic  executable.
Assuming that we are always BHOMEDIR/e must

modify

source/texk/web2c/luatexdir/am/liblua51.am

andsource/texk/web2c/Makefile.in

For

source/texk/web2c/luatexdir/am/liblua51.am

12¢12
< liblua51_a_CPPFLAGS += -DLUA_USE_POSIX

> liblua51_a_CPPFLAGS += -DLUA_USE_LINUX

while for source/texk/web2c/Makefile.in

98c98

< @MINGW32_FALSE@am__append_14
> @MINGW32_FALSE@am__append_14 =
1674c1674

403
< $(CXXLINK) $(luatex_OBJIECTS) $(luatex_LDADD)

$(LIBS)

> $(CXXLINK) $(luatex_OBJECTS) $(luatex_LDADD)4033:

$(LIBS) -WI,-E -uluaL_openlibs -fvisibility=hidd
en -fvisibility-inlines-hidden -Idl

The last patch is the most important, so let's examine it
more closely. Essentially, we are modifying the linkingss:

phase of building process laftex (switch-WI,-E) by
addinglibdl  (switch-Idl ) becausdibdl
symboldlopen as stated before.

The switch-uluaL_openlibs tells the linker to con-
sider the symbolualL_openlibs even if it's not neces-

sary for buildingluatex-lunatic In factlualL_openlibs
is coded inlunatic-python/src/luainpython.c and it
needs to be resolved at runtime only whestex-lunatic
wants to load the Python interpreter.

So, even iflualL_openlibs is a function coded in
$HOMEDIR/luatex/source/texk/web2c/luatexdir/lua51
/linit.c
this symbol because it's useless.

999

P

@-u symbol

According told(1) :

contains the

, it's not used by luatex, so the linker discards

$> export LD_DEBUG-=all;
$> luatex python.lua &>python.LD_DEBUG;
$> export LD_DEBUG=

Here we are assuming a corragtal luatex lunaticuatex and the
python.lua wrapper seen before.
TheMe python.LD_DEBUIll show something like this:

3736: symbol=luaL_openlibs;
lookup in file=./luatex-lunatic [0]

3736: binding file /opt/luatex/luatex-lunatic/
lib/python2.6/site-packages/python.so [0]
to ./luatex-lunatic [0]:
normal symbol “lualL_openlibs'

Without the-uluaL_openlibs linker Vg, we will see something like
this:

4033: symbol=luaL_openlibs;
lookup in file=./luatex-lunatic-0.42.0.-test [0]

-DLUA_USH3RG8IXol=lual_openlibs;

lookup in file=/lib/tls/i686/cmov/libm.so0.6 [0]

-DLUA US":'O:;E:I ﬁWoI:IuaL_openlibs;

lookup in file=/lib/tls/i686/cmovl/libdl.so.2 [0]
3: symbol=luaL_openlibs;
lookup in file=/lib/libreadline.so.5 [0]
symbol=lualL_openlibs;
lookup in file=/lib/libhistory.so0.5 [0]
symbol=luaL_openlibs;
lookup in file=/lib/libncurses.so.5 [0]
symbol=luaL_openlibs;
lookup in file=/lib/tls/i686/cmov/libc.s0.6 [0]
symbol=luaL_openlibs;
lookup in file=/lib/ld-linux.so.2 [0]
symbol=luaL_openlibs;
lookup in file=/opt/luatex/luatex-lunatic/lib/

python2.6/site-packages/python.so [0]
4033: symbol=luaL_openlibs;
lookup in file=/lib/tls/i686/cmov/libpthread.so.0 [0]
4033: symbol=luaL_openlibs;

lookup in file=/lib/tls/i686/cmov/libutil.so.1 [0]
4033: symbol=lualL_openlibs;
lookup in file=/lib/tls/i686/cmovl/libc.s0.6 [0]
4033: symbol=lualL_openlibs;
lookup in file=/lib/ld-linux.so.2 [0]

4033: /opt/luatex/luatex-lunatic/lib/python2.6/
site-packages/python.so:
error: symbol lookup error:
undefined symbol: luaL_openlibs (fatal)

4033:

4033:

4033:

4033:
4033: file=/opt/luatex/luatex-lunatic/lib/python2.6/
site-packages/python.so [0]; destroying link map

And near the bottom we can see this erreymbol lookup error:

Force symbol to be entered in the output le as an unde ned sym- Undefined symbol: lual_openlibs (fatal)

bol. Doing this may, for example, trigger linking of additional mod

ules from standard libraries. -u may be repeated with di erep-

tion arguments to enter additional unde ned symbols. This option gnd -fvisibility-inlines-hidden

is equivalent to the EXTERN linker script command.

The last two switches, nameHvisibility=hidden
, are gcc switches
(not linker switches) and again they are related with
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symbols, more precisely with symbols collisions. Con-  luatex-snapshot-0.42.0/source/texk
sider this: in $HOMEDIR/luatex/source/libs/libpng -1..1..1../sourceltexkiweb2c/luatexdir/luas51
there is a libpng library (currently vers. 1.2.38). ThBSLUA USE_LINUX -g -O2

library, once compiled, will be merged by the linketno-write-strings

into theluatex executable, and hence into tlatex-  -fvisibility=hidden

lunatic executable too. Now, we can build a PythoiWdeclaration-after-statement

binding to another libpng library or, better, we canMT liblua51_a-lapi.o

import a Python module (e.g. PythonMagickWand, amD -MP -MF .deps/liblua51_a-lapi.Tpo
interface to ImageMagick, see [40]) that has a binding-c -o liblua51_a-lapi.o

to its own libpng library. In this situation, at runtime’test -f

the dynamic loader will resolve for the Python modul&iatexdir/lua51/lapi.c'

the symbols of libpng from luatex libpng, instead d¢f echo

those from its own libpng. Now, we cannot guaranteg../../source/texk/web2c/"

that these two libraries are the same, because we canmadtexdir/lua51/lapi.c

replace the libpng of luatex (see near the end of the -f .deps/liblua51_a-lapi.Tpo
preceding section “Motivation & goals”) and, of course, .deps/liblua51_a-lapi.Po

we cannot replace the libpng library from the Python

module with the one from luatex, because the last ondl become

can be patched for luatex only. So, we have symbols

collisions (see [9]): almost for sure, a symbol collisignc -DHAVE_CONFIG_H -I.

will cause a segmentation fault, and the program aboH../../../source/texk/web2c -I./..

-l/opt/luatex/luatex-lunatic/
% More information about this can be found starting from the luatex-snapshot-0.42.0/build/texk
already cited [9], especially [69]. A good text is also [63]. -l/opt/luatex/luatex-lunatic/

. . . . luatex-snapshot-0.42.0/source/texk
A solution can be this: “hide” to the “outside” all symbol$ ; ; /source/texkiweb2c/luatexdir/luasi

that aren't necessary for dynamic loading of shareg| ya USE LINUX

objects. For standatdatex , this means “hide all”: for g o2 .wno-write-strings

luatex-lunatic , this means “hide all but not symbols\yqeclaration-after-statement

from lua”, otherwise we will not be able to usedlib .\ |ibjuas1_a-lapi.o

It's not so dK cult to “hide all”: just patch theuild.sh  _\p -Mp -MF .depslliblua51_a-lapi.Tpo

script of luatex sources by adding -c -0 liblua51_a-lapi.o
“test -f
28a29,36 _ _ 'luatexdir/lua51/lapi.c'
> CFLAGS="-g -O2 -Wno-write-strings || echo
“fvisibility=hidden" '..I..1..Isource/texkiweb2c/
> CXXFLAGS="$CFLAGS _ ) “luatexdir/lua51/lapi.c
-fvisibility-inlines-hidden mv -f .deps/liblua51_a-lapi.Tpo
> export CFLAGS .deps/liblua51_a-lapi.Po

> export CXXFLAGS

) ) After that, recompile luatex
The hardest part is to “unhide” the Lua part. We can

proceed in this manner: collect the result of the patchgfh/bash Jlibtool

build.sh in anout Ve: ~-tag=CXX
_ --mode=link
$> cd $HOMEDIR/luatex; ./build.sh &> out JCXXLD.sh -g -O2

) ) -Wno-write-strings
Then locate irout all the lines about Lua and removeysibility=hidden

the -fvisibility=hidden Wg: for example -fvisibility-inlines-hidden
-0 luatex
gcc -DHAVE_CONFIG_H -I. luatex-luatex.o
-l..1..1..Isourcel/texk/web2c -I./.. libluatex.a libff.a
-l/opt/luatex/luatex-lunatic/ libluamisc.a libzzip.a
luatex-snapshot-0.42.0/build/texk libluasocket.a liblua5l.a

-l/opt/luatex/luatex-lunatic/ Jopt/luatex/luatex-lunatic/

EUROTEX 2009 E39
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luatex-snapshot-0.42.0/build/libs/ $> valgrind --tool=callgrind
libpng/libpng.a --callgrind-out-file=test-%p.callgrind
lopt/luatex/luatex-lunatic/ —-dump-instr=yes )
luatex-snapshot-0.42.0/build/libs/ luatex --fmt=plain --output-format=pdf test.tex
zlib/libz.a . To see and analyze this call graph we can use kcachegrind [13]: see
lopt/luatex/luatex-lunatic/ appendix at page 53 for the graph centeredzat function, with Min.

luatex-snapshot-0.42.0/build/libs/ node cost=1% , Min. call cost=1% .
xpdf/libxpdf.a
/opt/luatex/luatex-lunatic/

luatex-snapshot-0.42.0/build/libs/ Examples

obsdcompat/libopenbsd-compat.a Image processing
libmd5.a libmplib.a ImageMagickimageMagicks “a software suite to create,
lib/lib.a edit, and compose bitmap images. It can read, convert
lopt/luatex/luatex-lunatic/ and write images in a variety of formats (over 100)

luatex-snapshot-0.42.0/build/texk/ includingDPX EXR GIF JPEGJPEG2000PDF Phot€D,

kpathsea/libkpathsea.la PNG PostScriptsVG and TIFE  Use ImageMagick to
-lm -WI,-E translate Wip, mirror, rotate, scale, shear and transform
-uluaL_openlibs images, adjustimage colors, apply various spddiats,
-fvisibility=hidden or draw text, lines, polygons, ellipses and Bézier ctrves.
-fvisibility-inlines-hidden (See [40].) There are two bindings in Python, and
-IdI we choose thé@ythonMagickwan{48], a ctypes-based

wrapper for ImageMagick.
Of course it's better to edit mick.sh from out (see
[34]) that will do all the work, paying the price of ~20%% According to [50] ctypes is a foreign function library for
minutes of cut and paste for every new luatex release @ Pyt.hon. It provides C cqmpatible data types, and allows calling
preparing this trickle. functions in DLLs or shared libraries. It can be used to wrap these

After executinggHOMEDIR/luatex/trick.sh we will libraries in pure Python. ctypes is included in Python.
have anunstrippediuatex binary in SHOMEDIR/luatex —, . . . T .
/build/texk/iweb2c  so we are ready for thehal step. \-/rvht'; ;l;nh%lgsvc\:;lpt create a 2000 pixel image at 300dpi
It's better not to strip it, because we can track problemé '

more easily. import PythonMagickWand as pmw

pmw.MagickWandGenesis()

wand = pmw.NewMagickWand()

background = pmw.NewPixelWand(0)

pmw.MagickNewlmage(wand,200,200,background)

pmw.MagickSetimageResolution(wand,118.110,118.110)

pmw.MagickSetimageUnits(wand,
pmw.PixelsPerCentimeterResolution)

pmw.MagickShadowlmage(wand,90,3,2,2)

pmw.MagickWritelmage(wand,"out.png")

4. we copyuatex into thebin directory of CongXt
minimals and remade formats:

$> cp $HOMEDIR/luatex/build/texk/web2c/luatex
$HOMEDIR/minimals/tex/texmf-linux/bin
$> context --make

And in the end we must build the lunatic-python
shared object:

$> cp $HOMEDIR/Iunatic-python l.e., something like this:
$> python setup.py build && python setup.py
install

%%  We can now make a simple test; let's save thissntex :
\directlua{require "python";

sys = python.import("sys");

tex.print(tostring(sys.version_info))}

\bye

Next let's run callgrind, a tool of valgrind (see [30]), to generatalla
graph([5]:
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Suppose we want to use it to generate a background \ftef\testimagemagick[#1]{%

text, i.e.

\startShadowtext%
\input tufte
\stopShadowtext%

Let's now look at luatex lunatic and Caed-mkiv in
action for theVrst time:

\usetypescriptfile[type-gentium]
\usetypescript[gentium]
\setupbodyfont[gentium,10pt]
\setuppapersize[A6][A6]
\setuplayout[height=middle,topspace=1cm,
header={2\lineheight},footer=0pt,backspace=1cm,
margin=1cm,width=middle]
%%
%% lua layer
%%
\startluacode
function testimagemagick(box,t)
local w
local h
local d
local f
local res = 118.11023622047244094488 -- 300 dpi
local opacity = 25
local sigma = 15
local x = 10
local y = 10
w = math.floor((tex.wd[box]/65536 )
[72.27*2.54%res)
h = math.floor(((tex.ht[box]/65536)+
(tex.dp[box]/65536))
[72.27*2.54*res)
f = string.format("%s.png",t)

-- Call the python interpreter

require("python™)
pmw = python.import("PythonMagickWand")
wand = pmw.NewMagickWand()
background = pmw.NewPixelWand(0)
pmw.MagickNewlmage(wand,w,h,background)
pmw.MagickSetimageResolution(wand,res,res)
pmw.MagickSetimageUnits(wand,
pmw.PixelsPerCentimeterResolution)

pmw.MagickShadowlmage(wand,opacity,sigma,x,y)
pmw.MagickWritelmage(wand ,f)

end

\stopluacode

%%

%% TeX layer

%%

\getparameters[Imgk][#1]%
\ctxlua{%
testimagemagick(\csname Imgkbox\endcsname,
"\csname Imgkfilename\endcsname™)}%
}

%%

%% ConTeXt layer

%%

\newcount\shdw

\long\defistartShadowtext#1\stopShadowtext{%

\bgroup%

\setbox0=\vbox{#1}%

\testimagemagick[box=0,

filename={shd-\the\shdw}]%

\defineoverlay[backg]%
[{\externalfigure[shd-\the\shdw.png]}]%

\framed[background=backg,
frame=off,offset=4pt]{\box0}%

\global\advance\shdw by 1%

\egroup%

}

\starttext

\startTEXpage%

\startShadowtext%

\input tufte

\stopShadowtext%

\stopTEXpage

\stoptext

As we can see, there is an almost one-to-one mapping
between Python code and Lua code, a good thing for a
small script.

And here is the result:

99§
$> eu-readelf --all luatex &> luatex.dump

$> export LD_DEBUG=all;context test-imagemagick.tex &> test-
imagemagick.tex.LD_DEBUG; export LD_DEBUG=

What about symbols collisions?

If we searchpng_memcpy_cheakhich is coded irSHOMEDIR/source
Jlibs/libpng/libpng-1.2.38/pngmem.c of luatex, we willvnd that
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it's bound to systentibpng :
25749: symbol=png_memcpy_check;
lookup in file=luatex [O]

25749: symbol=png_memcpy_check;
lookup in file=/lib/tls/i686/cmov/libm.so.6 [0]

25749: symbol=png_memcpy_check;

lookup in file=/lib/tls/i686/cmov/libdl.s0.2 [0]
: (62 lines after)
25749: symbol=png_memcpy_check;

lookup in file=/usr/lib/libpng12.s0.0 [0]

25749: binding file /ust/lib/libpng12.s0.0 [0]
to /ust/lib/libpng12.s0.0 [O]:
normal symbol “png_memcpy_check' [PNG12_0]

In fact if we search fopng_memcpy_chedk luatex.dump we see that
it's hidden now:

Symbol table [40] '.symtab' contains 10087 entries:
9592 local symbols String table: [41] ".strtab’

Num:

Value Size Type
4837: 082022b0 27 FUNC
Bind Vis Ndx Name

LOCAL HIDDEN 13 png_memcpy_check

As a counterexample, suppose that we don't use hiddgs, so now
png_memcpy_chedk visible:

Num: Value Size Type
2273: 08243050 27 FUNC
Bind Vis Ndx Name

GLOBAL DEFAULT 13 png_memcpy_check

Now we have a fatal error:

$> export LD_DEBUG=all;context test-imagemagick.tex &> test-
imagemagick.tex.LD_DEBUG; export LD_DEBUG=

MTXrun | fatal error, no return code, message: luatex: execu-
tion interrupted

and we see thaing_memcpy_chedk resolved inuatex :

24213: symbol=png_memcpy_check;
lookup in file=luatex [0]
24213: binding file /ust/lib/libpng12.s0.0 [0]
to luatex [O]:
normal symbol “png_memcpy_check' [PNG12_0]

so we have symbols collisions. In this case it can be hard to track
guilty symbol; even in this case the fatal error can be given by anotl

symbols collision, not necessanilyg_memcpy_checkAlso note that
this code

\starttext
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\externalfigure[out.png]
\stoptext

compiles right—of course, because there is no PythonlmagickWand
involved and so no symbols collisions. So this kind of error can become
a nightmare.

Let's continue with our gallery.

PIL — PythonlmageLibraryPIL (see [51]) is similar to
ImageMagick, but at least for png doesn't require libpng,
so we are safe from symbol collisions.

\startluacode
function testPIL(imageorig,imagesepia)
require("python")
PIL_Image = python.import("PIL.Image")
PIL_ImageOps = python.import("PIL.ImageOps")
python.execute([[
def make_linear_ramp(white):
ramp = []
r, g, b = white
for i in range(255):
ramp.extend((r*i/255, g*i/255, b*i/255))
return ramp
1)}
-- make sepia ramp
-- (tweak color as necessary)
sepia = python.eval
("make_linear_ramp((255, 240, 192))")
im = PIL_Image.open(imageorig)

-- convert to grayscale
if not(im.mode == "L")
then
im = im.convert("L")
end
-- optional: apply contrast
-- enhancement here, e.g.
im = PIL_ImageOps.autocontrast(im)
-- apply sepia palette
im.putpalette(sepia)
-- convert back to RGB
-- SO we can save it as JPEG
-- (alternatively, save it in PNG or similar)
im = im.convert("RGB")
im.save(imagesepia)
end
\stopluacode

\def\Sepialmage#1#2{%
\%txlua{testPIL("#l“,"#Z")}%

pgfartcombination[1*2]

{\externalfigure[#1][width=512pt]}{\ss Orig.}
{\externalfigure[#2][width=512pt]}{\ss Sepia}
\stopcombination

}
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\starttext in luatex-lunatic as a traditional Lua module. As an ex-

\startTEXpage ample, let's considehostscript [10], here in vers. 8.64.

%\Sepialmage{lena.jpg}{lena-sepia.jpg} It can be compiled as a shared library, and building a

\Sepialmage{lena.png}{lena-sepia.png} testgs.py (see [35}Ghostscript ) binding is not dX cult

\stopTEXpage (seeMe base/gslib.c in source distribution). The key

\stoptext here is to build a binding thats our needs, not a general
one.

Here is the result (sorry, Lena is too nice to show her

only in black and white): \startluacode

function testgs(epsin,pdfout)
require("python™)
gsmodule = python.import("testgs")
ghost = gsmodule.gs()
ghost.appendargs(’-q’)
ghost.appendargs('-dNOPAUSE")
ghost.appendargs('-dEPSCrop')
ghost.appendargs('-sDEVICE=pdfwrite")
ghost.InFile = epsin
ghost.OutFile = pdfout
ghost.run()

end

\stopluacode

\def\epstopdf#1#2{\ctxlua{testgs("#1","#2")}}
\def\EPSfigure[#1[{%lazy way to load eps
\epstopdf{#1.epsi{#1.pdf}%
\externalfigure[#1.pdf]}

Jmdb)
\starttext
\startTEXpage
{\EPSfigure[golfer]}
{\ss golfer.eps}
\stopTEXpage
\stoptext

Here is the result:

N kd\

The code shows how to dee a Python function - o
inside a Lua function and how to call it. Note that we W€ can also use PostScript libraries: for example
must respect the Python indentation rules, so we can #§&code.ps [56], a PostScript barcode library:

the multiline string of Lud[..]] \startl d
Startiuacode

Language adapter . ) function epstopdf(epsin,pdfout)
Suppose we have@library for a format of aVle (i.e.  require("python")

TIFF PostScript) that we want to manage in the samegsmodule = python.import(“testgs")
way as png, pdf, jpeg and jbig. One solution is to build aghost = gsmodule.gs()
quick binding with ctypes of Python, and then import it ghost.appendargs(-q)



E44 WMAPS 39

ghost.appendargs(-dNOPAUSE')
ghost.appendargs('-dEPSCrop')
ghost.appendargs('-sDEVICE=pdfwrite’)
ghost.InFile = epsin
ghost.OutFile = pdfout
ghost.run()

end

function barcode(text,type,options,savefile)
require("python™)
gsmodule = python.import("testgs")
barcode_string =

string.format("%%"\n100 100 moveto (%s) (%s)
%s barcode showpage",
text,options,type)
psfile = string.format("%s.ps",savefile)
epsfile = string.format("%s.eps",savefile)
pdffile = string.format("%s.pdf",savefile)
temp = io.open(psfile,'w")
print(psfile)
temp:write(tostring(barcode_string),"\n")
temp:flush()
io.close(temp)
ghost = gsmodule.gs()
ghost.rawappendargs(’-q")
ghost.rawappendargs(-dNOPAUSE")
ghost.rawappendargs('-sDEVICE=epswrite’)
ghost.rawappendargs(
string.format(-sOutputFile=%s',epsfile))

ghost.rawappendargs(‘barcode.ps')
ghost.InFile= psfile
ghost.run()

end

\stopluacode

\def\epstopdf#1#2{\ctxlua{epstopdf("#1","#2")}}
\def\EPSfigure[#1]{%lazy way to load eps
\epstopdf{#1.epsK#1.pdf}%
\externalfigure[#1.pdf]%

}

\def\PutBarcode[#1]{%
\getparameters[bc][#1]%
\ctxlua{barcode("\csname bctext\endcsname",
"\csname bctype\endcsname",
"\cshame bcoptions\endcsname”,
"\csname bcsavefile\endcsname” )}%
\expanded{\EPSfigure
[\csname bcsavefile\endcsname]}%
}

\starttext

\startTEXpage

{\PutBarcode[text={CODE 39},type={code39},
options={includecheck includetext},
savefile={TEMP1}]}\\
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{\ss code39}

\blank

{\PutBarcode[text={CONTEXT},type={code93},
options={includecheck includetext},
savefile={TEMP2}]}\\

{\ss code93}

\blank

{\PutBarcode[text={977147396801} type={ean13},
options={includetext},
savefile={TEMP3}J}\\

{\ss eanl3}

\stopTEXpage

\stoptext

Of course one can implement a direct conversion into
ps->pdf, instead ops->eps->pdf.
Here is the result:

For a beautiful book on PostScript see [58] (and its site
[42]) and also [2].

Scienti ¢ & math extensions

Sage.“Sage is a free open-source mathematics software
system licensed under the GPL. It combines the power
of many existing open-source packages into a common
Python-based interface. Mission: Creating a viable free
open source alternative to Magma, Maple, Mathematica
and Matlal’ [53]

Given that Sage comes with its own Python in-
terpreter, we must rebuild lunatic-python and adapt
python.lua accordingly; als@age is a command line
program, so we need a stadigestub.py:

from sage.all_cmdline import *
Here is the CongXt-mkiv code:

\startluacode
function test_ode(graphout)
require("python")
pg = python.globals()
SAGESTUB = python.import("sagestub")
sage = SAGESTUB.sage
python.execute([[
def f_1(t,y,params):
returnfy[1],
D -y[0]-params[0]*y[1]*(y[0]**2-1)]
python.execute([[
def j_1(t,y,params):
return [ [0,1.0],
[-2.0*params[0]*y[0]*y[1]-1.0,
D -params[0]*(y[0]*y[0]-1.0)], [0,0]]



LuaTeX lunatic EUROTEX 2009 E45

T=sage.gsl.ode.ode_solver()
T.algorithm="rk8pd"

f1=pgfl
i1 =pgj1
pg.T=T

python.execute("T.function=f_1")
T.jacobian=j_1
python.execute("T.ode_solve(y_0=[1,0],
t_span=[0,100],
params=[10],num_points=1000)")
python.execute(string.format(
"T.plot_solution(filename="%s")",
graphout ))
end
\stopluacode

\def\TestODE#1{%

\ctxlua{test_ode("#1")}%
\startcombination[1*2]

{%

\vbox{\hsize=8cm

Consider solving the Van der Pol oscillator

$x'(t) +ux®x®)"2-1)+x(1)=0 $ Figure 1. Result of the Sage code, witkage-3.2.3-pentiumM-
between $t=0$% and $t= 100$. ubuntu32bit-i686-Linux

As a first order system it is

Px=y$ R ForRwe split the Python side in Lua in a pure Python
$y'=-x+uy(1-x"2)$ scripttest-R.py :

Let us take $u=10$ and use
initial conditions $(x,y)=(1,0)$ and use the

import rpy2.robjects as robjects
\emphslI{\hbox{Runge-Kutta} \hbox{Prince-Dormand}} P i ) )

import rpy2.rinterface as rinterface

aolgorithm- class density(object):
i{(os o1} def __init__(self,samples,outpdf,w,h,kernel):

self.samples = samples
self.outpdf= outpdf
self.kernel = kernel

{\externalfigure[#1][width=9cm]H{\ss Result
for 1000 points}}

\starttext self.width=w
\startTEXpage self.height=h
\TestODE{odel.pdf} def run(self):.
\stopTEXpage r= robje_cts.r .
\stoptext data = [int(k.strip())
for k in
As we can see, here we use plgthon.globals() Lua file(self.samples,'r').readlines()
function to communicate between the Python interpreter ] _
and Lua, and this can generate a bit of useless redun- X = robjects.IntVector(data)
dancy. r.pdf(file=self.outpdf,
. . .- width=self.width,
R. R ‘is a free software environment for statistical e ;
. - . height=self.height)
computing and graphit$52]. It has its own language, _ ; _
4 o z = r.density(x,kernel=self.kernel)
but there is also a Python bindingyy2 [27], that we —n —n
. I r.plot(z[0],z[1],xlab=",ylab=")
install in our$HOMEDIR {dev.off]()
%% It can be necessary to add these env. variabless i _erell;ni— == _main__":
$>export R_HOME=/opt/luatex/luatex-lunatic/lib/R density(‘u-random-int','test-OOl.pdf‘,10,7,'o')
$>export LD_PRELOAD=/opt/luatex/ dens.run()

luatex-lunatic/lib/R/lib/libR.so
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This is a density plot of around 100 000 random numbers between 0

and import this into Lua: and 26 — 1 generated from /dev/urandom

\startluacode

function testR(samples,outpdf,w,h,kernel)
require("python”) 5‘/_\_""/\"%
pyR = python.import("test-R") § g
dens = § g
pyR.density(samples,outpdf,w,h,kernel)
dens.run()

end

\stopluacode

\def\plotdenstiy[#1]{%

\getparameters[R][#1]%

\expanded{\ctxlua{testR("\Rsamples",
"\Routpdf",
\Rwidth,
\Rheight,"\Rkernel")}}} Figure 2. Result of the R code

1.5e-05
I

1.0e-05
I

0.0e+00
I
"00000,6,
000000000040,
00000

5.0e-06
I

0 20000 40000 60000

\setupbodyfontfsans,14p(] Python code in a tlerentMe from the source teMe.

\starttext

\startTEXpage . % By the way, it's important to underline th&& WEBis more

\plotdenstiy[samples={u-random-int}, advanced than other (C) code documentation systems because
outpdf={test-001.pdf}, it embeds source code inside descriptive text rather than the reverse (as
width={10},height={7}, is common practice in most programming languages). Documentation
kernel={o}] can be not “linear”, a bit unusual for ordinary programmers, but it's

\setupcombinations[location=top] a more &cient and &ective description of complex systems. Here

we are talking about “linear” documentation, much like this article: a

1 1 *
\startcombination[1*2] linear sequence of text-and-code printed as they appear.

{\Wwbox{\hsize=400bp

This is a density plot of around {\tt 100 000}
random numbers between

$0$ and $27{16}-1$ generated

from {\tt \hbox{/dev/urandom}}}}{}
{\externalfigure[test-001.pdf][width={400bp}] K}
\stopcombination

Of course some computations may require much more
time to be completed than the time of generation of the
respective document (and C@iT is also a multipass
system), so this approach is prettyXreent—we need a
set of macros that take care of intermediate results, i.e.
caching macrosr multipass macros For example, in

\stopTEXpage e
\stoptext ConBEXt-mkiv we can say
. \doifmode{*first{%
Note the condltlolnal stgter|nent % this code will be executed only at first pass
if _pname__ =="'_ main__": \Mymacro
that permits to test the script with an ordinary Pythor}]
interpreter.

so\Mymacrowill be executed only at therst pass; there
is also aTwo Pass Datanodulecore-two.mkiv that can
be used for this, but don't forget that we also have Lua

For more information about scieviti computation with and Python for our needs.
Python see [61] and [62] (also with site [31]) and [54].Graphs

In LuapX—ConEXt-mkiv we already have a very pow-
The example oBageshows that in this case we carerful tool for technical drawing: MetaPost. Simple
think of luatex lunatic as arextensionof Sage but searching reveals for exampETAGRAPH[32] or the
also that luatex lunatic iextendedwith Sage This more generic LUBRAPH[19], a Lua binding to graphviz
is somehow similar t€WEB code and description are[38] with output also in MetaPost; both are capable of
tangled together, but now there's not a spedanguage drawing (un)directed graphs and/or networks. The next
like C in CWEB (in fact we can do the same withtwo modules are more oriented to graph calculations.
R). Eventually “untangled” is a matter of separation of

%9 It's worth noting thatrpy2 is included inSagetoo.
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\externalfigure[knuth_miles]
\stopTEXpage
\stoptext
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end
\stopluacode
\starttext \startTEXpage

\ctxlua{test ROOT("data.pdf")}
Here is the result (with a bit of imagination, one can sé&®tate[rotation=90]{\externalfigure[data.pdf]}
the USA): \stopTEXpage \stoptext

Here is the result:

ROOT.ROOTis an object-oriented program and library

developed bgERN It was originally designed for par-

ticle physics data analysis and contains several features

speciVc to this Velfy], [26] Database
In thi.s exa”.‘p'e we will draw 110 lines frovte data racle Berkeley DBRML. Oracle BerkelepB XML “is

(each line being 2¥¢at values separated by space§l;] open source, embeddable xml databasexgitiery-

each line will be a curve tdt with a polynomial of b ;

d 6. We isolate all rel t parts i Pvih sed access to documents stored in containers and
tei?—rlggolTl F:eylsoa € all relevant parts in a Fython SCiipheyed based on their content. Oracle BerkatieymL

is built on top of Oracle Berkeleyd and inherits its rich
features and attributég45];

We take as our data source \&ikiversity XML
dum8], more spedtically
enwikiversity-20090627-pages-articles.xml
a ~95MByte uncompressed Xvf¢ (in some sense, we
end were we started).

Building a database is not trivial, so one can see
[35] underBuild_the_container for details. The most
important things are indexes; here we use

from ROOT import TCanvas,
TGraph,TGraphErrors, TMultiGraph
from ROOT import gROOT
from math import sin
from array import array
def run(filename):
¢l = TCanvas("cl","multigraph”,200,10,700,500)
cl.SetGrid()
mg = TMultiGraph()
n = 24; x = array('d',range(24))
data = file('data’).readlines()
for line in data:
line = line.strip()
y = array(d,

[float(d) for d in line.split()])
gr = TGraph(n,x.y)
gr.Fit("pol6","q")
mg.Add(gr)

mg.Draw("ap")
cl.Update(); cl.Print(filename)

container.addIndex("","title",
"edge-element-substring-string",uc)

container.addindex("™,"username”,
"edge-element-substring-string",uc)

container.addindex(","text",

"edge-element-substring-string”,uc)

These indexes will be used for substring queries, but
not for regular expressions, for which it will be used
the much slower standard way. Again it's bet-
ter to isolate the Python code in a spé&cimodule,
wikidbxml_queryTxn.py (see [35] undeMake pdffor
details). This module does the most important work:
translate from a "MediaWiki-format' to CopXt-mkiv.

\startluacode N PR L . )
function test ROOT(filename) ﬁﬂsl\./ledelkl format' is basically made bByage>like

require("python™)
test = python.import(‘test-ROOT1")
test.run(filename)

This is the CongXt side:

<page>
<title>Wikiversity:What is Wikiversity?</title>
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<id>6</id>

<revision>

<id>445629</id>
<timestamp>2009-06-08T06:30:15Z</timestamp>
<contributor>

<username>Jr.duboc</username>
<id>138341</id>

</contributor>

<comment>/* Wikiversity for teaching */</comment>
<text xml:space="preserve">{{policy|[[WV:IS]]}
{{about wikiversity}}

[[Image:Plato i sin akademi,

av Carl Johan Wahlbom

(ur Svenska Familj-Journalen).png
|thumblleft|300px|Collaboration between students
and teachers.]]

__TOC__

==Wikiversity is a learning community==
[[Wikiversity]] is a community effort to learn

and facilitate others'

learning. You can use Wikiversity to find
information or ask questions about a subject you
need to find out more about. You can also use it
to share your knowledge about a subject,

and to build learning

materials around that knowledge.

&lt;!-- That's all, folks! --&gt;
<[text>

</revision>

</page>

So, a<page>is an xml document with non-xml markup
in <text> node (which is an unfortunate tag name for a
xml document); even #page>is simple, parsingtext>
content, or, more exactly, thext node of<text> node,

is not trivial, and we can:

@implement a custom parser using theg mod-
ule of ConEXt-mkiv (e.g. $HOMEDIR/minimals/tex
/texmf-context/tex/context/base/lxml-tab.lua );

this can be a good choice, because we can translate

"MediaWiki-format' directly into CorgXt markup,

but of course we must start from scratch;
@use an external tool, like the Python modulelib:

MediaWiki parser and utility library [25].

We choosenwlib (here in vers. 0.11.2) and implement the

translation in two steps:

1. from "MediaWiki-format' tML-DocBook (more

exactly DocBooRELAX NGgrammar 4.4; see [44])

2. from XML-DocBook to CopXt-mkiv (this is done
by thegetConTeXt(title,res)  function)
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$  Actually, thewikidbxml_queryTxn.writeres() ~ function writes

the result of the query by callingvikidbxml_queryTxn.
getArticleByTitle() which in turn calls wikidbxml_queryTxn.
getConTeXt() function.

The ConpXt-mkiv side is (for the moment forget
about the functiondisttitles(title) and simplere-
ports(titte) ):

\usetypescriptfile[type-gentium]
\usetypescript[gentium]
\setupbodyfont[gentium,10pt]
\setuppapersize[A5][A5]
\setuplayout[height=middle,
topspace=1cm,header={2\lineheight},
footer=0pt,backspace=1cm,margin=1cm,
width=middle]
%%
%% DB XML
%%
\startluacode
function testdbxml(title,preamble,
postamble,filename)
require("python")
pg = python.globals()
wikiversity =
python.import("wikidbxml_queryTxn")
wikiversity.writeres(title,preamble,
postamble,filename)
end
\stopluacode
%%
%% sqlite

E{o%

startluacode

function listtitles(title)

require("python")

pg = python.globals()

wikiversity =
python.import("wikidbxml_queryTxn")

r = wikiversity.querycategory(title)

local j =0

local res = r[j] or {}

while res do

local d =

string.format("\%s\\par",

string.gsub(tostring(res),' ',' )
tex.sprint(tex.ctxcatcodes,d)

j =i+l
res = r[j]
end

end

\stopluacode
%%
%% sqlite
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%%

\startluacode

function simplereports(title)
require("python™)
pg = python.globals()
wikiversity =

python.import("wikidbxml_queryTxn")

r = wikiversity.simplereports(title)

local j = tonumber(r)
for v = 0,j-1 do
local d =

string.format("\input reps\%04d ",v)
tex.sprint(tex.ctxcatcodes,d)
end
print( j )
end
\stopluacode
%% ConTeXt
\def\testdbxml[#1]{%
\getparameters[dbxml][#1]%
\ctxlua{%
testdbxmli("\csname dbxmltitle\endcsname”,
"\csname dbxmlpreamble\endcsname”,
"\csname dbxmlpostamble\endcsname”,
"\csname dbxmlfilename\endcsname™)}%
\input \csname dbxmlfilename\endcsname %

}

\starttext

\testdbxml[titte={Primary mathematics/Numbers},
preamble={},
postamble={},
filename={testres.tex}]

\stoptext

Here we query for the exact titlerimary mathemat-
ics/Numbers: for the result, see page 55.

Luigi Scarso

The code uses the two functions seen beliettitjes
andsimplereports :

\starttext

{\bfb Query for 'geometr"}
\ctxlua{listtitles("geometr")}%
\ctxlua{simplereports("geometr")}%
\stoptext

See p. 57 for a short result (actually Yst page of sec-
ond hit,Geometry The complete document is 12 pages).

Metal X

What is MetafX?
Quoting from$HOMEDIR/tex/texmf-context/tex/context
/base/metatex.tex :

This format is just a minimal layer on top of the
LuaeX engine and will not provide high level function-
ality. It can be used as basis for dedicated (specialized)
macro packages.

A format is generated with the command:
luatools --make --compile metatex

It should be clear from previous examples that a system
with all these “bindings” becomes quickly unmanage-
able: one can spend almost all available time upgrading
to latest releases. Just as an example: already at time
of preprintingghostscript was at rel. 8.70 (vs. rel. 8.64
of this article)Sagewas at rel. 4.1 (vs. rel. 3.2.2), Python
itself was at rel. 2.6.2 (vs. rel. 2.6.1) and there even exists
rel. 3.1::.

Also not all Python packages are “robust”: for exam-
ple, in theMle docbookwriter.py of mwlib we can see

Generate DocBook from the DOM tree generated
by the parser.

sqlite. Python dJers adapters for practically all wellCurrently this is just a proof of concept

known databases like Postg€d, MySQL, ZODB, etc. which is very incomplete

(“ZODBIs a persistence system for Python objeuts”

ten in Python, see [16ZOD#s the heart of Plone [47], (and of course, mwlib was at rel. 0.12.2 (vs. rel. 0.11.2) so

a popular content management system also written tinis message may have disappeared as well).

Python), but here we conclude witglite , a ‘soft- So, in the end, it's better to have more distinct “tools”

ware library that implements a self-contained, serverlewmn one big tool that does anything and badly. We can

zero-conVguration, transactionaLdatabase engine.see now why MetgX Ws well in this line: it permits

SQlite is the most widely deploys®Ldatabase engineto create the exact “tool” needed and luatex lunatic can

in the world. The source code 8®lite is in the public be used to complete this tool. For example, consider the

domain”(see [29]). problem of typesetting labels like the one on top if the

sqlite is a module of the standard Python librarynext page.

and we can use it to query eategory.db for titles. Basically, it's a table with barcode and two or three

(category.db is a db made from fonts (preferably monospaced fonts), most of the time

enwikiversity-20090627-category.sql , which is a black and white. Cont-mkiv already comes with

MySQLdump. Conversion is not Micult and is not natural tables, or even a layer mechanism (see [70]);

shown here.) luatex-lunatic ~ with barcode.ps provides the barcode.
We don't need colors, interaction, indexes, sectioning.
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ctypes looks fascinating, but a binding ictypes is
usually not easy to build; we must not forget that
Lua dJers itsloadlib that can always be used as an
alternative to ctypes or to any other Python alternative
like SWIG[55] which can, anyway, build wrapper code
for Lua too, at least from development release 1.3. In
the end, an existing Python binding is a good choice if
it is stable, rich, complete and mature with respect to an
existing Lua binding, or if there is not a Lua binding.

Financial reports are similar: here we can bérfiem For a small script, coding In Lua is not muthJehent

the decimal Python module tHat is included in the stanfrqm coding in Python; but if we have complex objects,

q ) , ; . . >~ things can be more complicated: for example this Python
ard library @lecimal is an implementation of DeC|maICode

Vxed point and/ating point arithmetic; see [28]).

MetapX can be used to produce very specfor-
mats for educational purposes: think for example of
MetapXSage, or a MetgXR from the CWERoint of
view, i.e. embedded source code inside descriptive
rather than the reverse. _

Also, Python can be used as a query language for—
Plone (mentioned previously), a power@\S written

in Python, so it can be possible to print spleaontent (see [351Scipy). It is better to separate the Python

type without translating it into an intermediate form IikeIa er into an externalle, so we can eventually end in
xml (and maybe in the future the reverse too, i.e. pusfhgpy “ua *tex for the séme job, adding complexity to
content type made by a MegdPlone). manége ' '

a X*np.exp(-x**2-y**2)

{'g)zt{anslated in this not-so-beatiful Lua code
mul__(np.exp((x.__pow__(2).
_add__(y.__pow__(2))).__neg__()))

Conclusion In the end, note that a Python interpreter does not

. SR _ “complete” in any sense luatex, because Lua is a perfect
LuaEX with ConEXt-mkiv is a powerful tool for pub- - ice."ive small stable, armsaware. Conversely,

lishing content, and with an embedded Python inteb thon is bigger, and today we are seeing Python ver-

preter we unquestionably gain more power, especially,\ 5 4 5 5756 2 2.7 alpha, 310t exactly a stable
when MetafX becomes stabilized. If one wants, Oqgnguage,fr(.)rr,] a.EF.( dsér point of view,

can also experiment with JPypgan eUort to allow
Python programs full access to Java class libraries. This
is achieved not through re-implementing Python, A€knowledgements

Jython/JPython has done, but rather through interfacig,, 5, thor would like to thank Taco Hoekwater and
?;;Qeunrg{\;i)l:ae\lﬁldlenr E?r:nx\)mtual machineg’2] (cur- Hans Hagen for their suggestions, help and encourage-
yul L , ent during the development and the writing process of
So it's better here to emphasize “the dark side of t%s article
moon-. The author is also immensely grateful to Massimil-
iano “Max” Dominici for his strong support, help and

First, it should be clear that currently we cannot assuéﬁcouragement

stability andportability in the TeX sense.

Moreover, under Linux there is immediately a price teeferences

pay: symbol collisions. Even if the solution presentgg ;.\ < \yere verived between 2009.08.17 and 2009.08.21
here should ensure that there are no symbol collisions
between luatex and an external library, it doesn't resolv[%
problems of collision between symbols of texdernal
libraries; mSta"m.g all packages under a foldept [3] https://code.launchpad.net/~niemeyer/lunatic-python/trunk
/luatex/luatex-lunatic can help to track this problem, [4] http:/Idownload.wikimedia.or

but it's not a d&hitive solution. Of course, we avoid this P ' o9

. . . http://en.wikipedia.org/wiki/Call h
problem if we use pure Python libraries, but these ter{ httE'//Z: a:k:gzd:z 2:g/x:k:/P$th_ognra(ppngramming language)
to be slower thaiClibraries. . ' - -

[7] http://en.wikipedia.org/wiki/lROOT

http://cairographics.org
[2] http:/icg.scs.carleton.ca/~luc/PSgeneral.html
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I currently use Ubuntu Linux, on a standalone
laptop it has no Internet connection. | occasion-
ally carry ash memory drives between this machine

and the Macs that | use for network sur ng and
graphics; but | trust my family jewels only to Linux.
Donald Knuth
Interview with Donald Knuth
By Donald E. Knuth and Andrew Binstock
Apr. 25, 2008

http://www.informit.com/articles/article.aspx?p=1193856

The lunatic is on the grass
The lunatic is on the grass
Remembering games and daisy chains and laughs
Got to keep the loonies on the path
Brain Damage,
The Dark Side of the Moon,
Pink Floyd 1970

Mr. LualgX hosts a Python,
and become a bit lunatic
Anonymous

9780521547888 Available at site http://www.math.ubc.ca/~casEuigi Scarso

/graphics/text/www/index.html
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Appendix

Call graph of a simple run

( N
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Call graph of a simple run, cont.

TEX, forever
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DB XML example

( 7

SULPDU\PDWKHPDWLFV 1XPEHUYV
BULPDU\PDWKHPDWLFV 1XPEHUV

7THDFKLQJ1XPEHU

7KLV SDJHLVIRUWHDFKHUV RUKRPH VFKRROHUV ,WLVDERXWWHDFKLQJWKHE

'"HYHORSLQJD VRXQG FRQFHSWRIQXPEHU

&KLOGUHQW\SLFDOO\OHDUQDERXW QXPEHUVDWD YHU\\RXQJDJHE\OHDUQLQJ)\
LQFKDQWLQJWKLVLQFRQMXQFWLRQZLWK SRLQWLQJDWDVHWRIWR\V RUPRXC
7R\VW RU VWHSV DUHPLVVHG RUFRXQWHG WZLFH RUDPLVWDNHLV PDGH LQ WKH
DQG IURP LQIRUPDO PDWFKLQJDFWLYLWLHY DFKLOGsSVFRQFHSWRIQXPEHUDQ
KHUH DW WKH YHU\IRXQGDWLRQRIQXPHULFDO FRQFHSWV FKLOGUHQ DUH RIWH
VKDN\IRXQGDWLRQ 1XPEHUFRQFHSWVFDQEHGHOLEHUDWHO\GHYHORSHG E\V

ODWFKLQJ $FWLYLWLHYV

$VRSSRVHGWRWKHW\SLFDOFRXQWLQJDFWLYLW\FKLOGHQDUHILUVWH[SRVHG
RIQXPEHUDQG QXPHULFDO UHODWLRQVKLSY ,WLVYHU\LPSRUWDQW WKDW PDV\
DQG EXLOG RQ

7\SLFDO DFWLYLWLHV ZRXOG EH D WR\sV WHD SDUW\ :LWK D VHW RI VD\ IRXUW
PD\EH D VDXFHU D SODWHHWF :LWKRXW HYHQ PHQWLRQLQJSsIRXUs ZH FDQ WD
HWF :HFDQWDONDERXWsSWRRPDQ\s RUSQRW HQRXJKs +HUH ZHDUHWDONLQJ
PHOWLRQLQJZKLFK QXPEHU ZHDUH WDONLQJDERXW 2QO\DIWHU D ORW RIDFWL
WKHLGHD RI QXPEHULQ WKH DEVWUDFW

1XPEHUDQG 1XPHUDOV

7THDFKHUV VKRXOG SULQW WKHVH QXPEHUV RUVKRZ WKHFKLOGUHQ WKHVH QXPE
7TKHUHDUHDQXPEHURIZD\VWRDFKHLYHWKLY FXWRXWQXPHUDOVIURPKHDY\F
QXPHUDOVRUJLYHWKHPVDQGSDSHU QXPHUDOVWRWUDFH 6LPXOWDQHRXVO\
TXDQWLWLHV XVLQJER[HVDQGVPDOOEDOOV HJ EDOO EDOOV HWF 1RWH
WKRURXJKO\ GHSHQGLQJRQ WKHVWXGHQW

3ODFH 9DOXH

7KH1H[W VWHSLVWROHDUQ WKH SODFHYDOXHRIQXPEHUYV

WLV SUREDEO\WUXHWKDW LI\RXDUHUHDGLQJWKLV SDJH\RXNQRZWKDW DIWH
WUXHLI\RX ZRXOG EHORQJWR DQRWKHU FXOWXUH

7DNH IRUH[DPSOH WKH OD\D &XOWXUH ZKHUH WKHUHDUH QRW WKHWHQ V\PEROV
FIUKWWS ZZZ PLFKLHOE QO PD\D PDWK KWPO

,PDJLQHWKDW LQVWHDG RIXVLQJ V\PEROVRQHXVHVRQO\ V\PEROV )RUH[DP:
+HUH LV KRZWKHV\VWHP ZLOO EH FUHDWHG

% L Q DU\

'"HFLP|DO
2ULIRQH XVHV WKH V\PEROV$DQG % RQHJHWV
% L Q DHLPHO% (96| %0 § 86 § % %% %6%6$ $ §
'"HFLP PO

7KLV PDVIJLYH\RXHQRXJKLQIRUPDWLRQ WRILIJXUH WKHSODFHYDOXHLGHDRIDC
JRUH[DPSOH ZKDW LI\RX XVHG V\PEROV LQVWHDG RI VD\
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7ULQD U\
"HFLPD|d

J\RXSUHLQWR FRPSXWHUV WKH +(;$'(&,0%/ %DVH RU +H[IRUVKRUW QXPEHU
ELQDU\GLIJLWV DWDWLPHWRUHSUHVHQW QXPEHUV IURP WR

GHFLPDO 7KL\
ZD\FRPSXWHUV WKLQN WKDW ZHFDQ XQGHUVWDQG 6RQRZZHQHHG V\PEROV
% L QDJU)\

"HFLPDO

+H[ $ (% (& |© [ D

5HVRXUFHV IRU (DUO\ODWK

)XQ :D\V DQG (DV\*DPHV IRU <RXQJ/HDUQHUV ODWK 5HSURGXFLEOH (DV\ WR !
ODWK 6NLOOV E\6XVDQ-XOLR 6FKRODVWLF3URIHVVLRQDO

(HQLHOHHQLHOLQH\0DWK ODWK 3OD\IRU<RXDQG <RXU3UHVFKRROHU E\/LQGTE
ODUVKPDOORZODWK (DUO\ODWKIRU7RGGOHUV 3UHVFKRROHUV DQG3ULPDU\G6I

1XPEHU :RQGHU 7HDFKLQJ %DVLFODWK &RQFHSWV WR3UHVFKRROHUV E\'HERU
FIU&DWHJIRU\ 6FKRRO RIODWKHPDWLFV

FIU&DWHJIRU\ 3DJHVPRYHG IURP :LNLERRNV
FIU&DWHJIJRU\ BULPDU\HGXFDWLRQ
IH[WLQ3ULPDU\6FKRRO ODWKHPDWLFV

FIUKWWS HQ ZLNLYHUVLW\ RUJ ZLNL 3ULPDU\BPDWKHPDWLFV $GGLQJBQXPEH
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sqlite example
p

4XHU\NIRU - JHRPAPHWUFDOJHEUD
*HRPHWU\
,OWURGXFWRU\$OJHEUDDQG *HRPHWU\
2UELWDO JHRPHWU\

&RRUGLQDWH *HRPHWU\
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*HRPHWU\

*HRPHWU\

7KLVVXEGLYLVLRQLVGHGLFDWHGWREULGIJLQJWKHIDSEHWZHHQ WKHPDWKHP
DQG KLJKHU PDWKHPDWLFV RUWR WDNHRQDQ\RWKHUHQGHDYRXU WKDW UHTXL
JHRPHWU\

6XEGLYLVLRQ QHZV
"HSDUWPHQWYV

$FWLYH SDUWLFLSDQWYV

7KH KLVWRULHV RI :LNLYHUVLW\ SDJHV LQGLFDWH ZKR WKH DFWLYH SDUWLFLSD:
FDQ OLVW\RXU QDPHKHUH WKLVFDQKHOSVPDOOVXEGLYLVLRQVJURZDQG WKF
RIDFWLYH SDUWLFLSDQWVLVQRWQHHGHG 3OHDVHUHPHPEHU LI\RXKDYHDQ
FIUKWWS HQ ZLNLYHUVLW\RUJ Z LQGH[ SKS"WLWOH 6SHFLDO 8VHUORJLQ? W
FIU&DWHJIRU\ *HRPHWU\

FIU&DWHJIJRU\ ,QWURGXFWLRQV

FlU ?

FlU ?

,Q &DUWHVLDQ RU $QDO\WLF *HRPHWU\ZH ZLOO OHDUQ KRZWR UHSUHVHQW SRL
DOVR FDOOHG 5HFWDQJXODU &RRUGLQDWH 6\VWHP 7KLV FDQEHDSSOLHG WR VI
ZLOO EH YHU\XVHIXO ODWHU RQ &DOFXOXV

&DUWHVLDQ &RRUGLQDWH 6\VWHP

7TKHIRXQGDWLRQVRI$QDO\WWLF*HRPHWU\OLHLQWKHVHDUFKIRUGHVFULELQJJ
LPSRUWDQWPDWKHPDWLFLDQV WKDWKHOSHGWRDFFRPSOLVKWKLVWDVNZDYV 5
RIPDWKHPDWLFV

7KH&RRUGLQDWH 6\VWHP

JRUD FRRUGLQDWH VAVWHP WR EH XVHIXO ZH ZDQW WRJLYH WR HDFK SRLQW DQ I
,Q WKH &DUWHVLDQ VA\VWHP ZH GR WKDW E\GHVFULELQJD SRLQW XVLQJWKHLQW
&RRUGLQDWHYV OLQHV 7KHUHIRUHD SRLQW LV UHSUHVHQWHGDV3 [ [ [ [Q

ILFHQVLQJ
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Decorating CD-ROMs and DVDs
(Tutorial)

Abstract

After having burned a disk you sometimes need to add a label #rtie disk is stored in

a jewel case, a booklet and an inlay for the jewel case. Thevatig article describes how
to create a label for the disk on a commercial label-sheet andbaktet and an inlay for the
jewel case. The following solutions are based on Gt'E built-in layer capabilities.

Keywords
ConTeXt, CD-ROM, DVD, label, booklet, inlay, layer.

Label
The label's several elements can be switched.bwith the following three modes:

@enablingdraft mode will draw an outline of the label. Beware, simultaneously en-
abling thewithBackgrounanode will obscure the outline.

@enablingwithLogomode will show an image at the top of the label.

@enablingwithBackgroundanode will place the background image on the label.

\enablemodd draft ]
\enablemodq withLogo]
\enablemodd withBackground]

We begin by specifying the main language.
\mainlanguage[ en)

Next, we choose the label font. Since we are using ZamkiV, we will choose the
Iwona-medium font in its otf variant.

\usetypescript [iwona mediurh
\setupbodyfont [iwona medium, 10pj}

All texts in the dlUerent boxes on the various layers are of t\fianed. As a visual
aid,draft mode switches on all their frames.

\doifmodeelse {draft }
{\def\Onoff {on}}
{\def\Onoff {off }}

We will place two images in the background. As a convenience, ine d&o macros
whose names are the names of their respective images.abeébackgroundnage
covers the complete label, while thegoimage will appear at the top of the label
when thewithLogomode is enabled.

\def\Labelbackground {fish }
\def\Logo {eurotexlogo }

Texts can be placed at the top and bottom of the label, and to the left and right of the
disk's center. The bottom area is divided into three sections, each wide endtigh to
depending on the position of the text, within the available space.
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To keep things uncluttered, we place the texts ibldos here and use only the
buUers' names in the later typesetting instructions. All the texts will be placed in the
\framed environment.

\startbuffer [ BottomtextA]

\green Contains all files for decorating a CD or DVD: \crlf

\em \tfx CDlabel, CD-inlay - booklet, CD-inlay for the jewel case
\stopbuffer

\startbuffer [ BottomtextB]
\green \em Published in the Euro \TEX - proceedings
\stopbuffer

\startbuffer [ BottomtextC]
\green 2009
\stopbuffer

There is one text area at the top of the label.

\startbuffer [ Toptext]

{\tfic \red CDDVD decoratior}\blank \green {\tfb Tutorial }\vfill  Over-
lays and layers
\stopbuffer

The text areas to the left and right of the disk's center are, like the area at the top of
the label, based on a single block of text.

\startbuffer [ Righttext ]
\green CDROM
\blank
\gray \currentdate

\stopbuffer

\startbuffer [ Lefttext ]
\green \TEX -tutorial
\blank
EuroTEX 2009

\stopbuffer

By separating the content elements above from the typesetting commands below, we
can change the content without worrying about the code below this point. We will add
a comment to emphasize this.

Basically you do not need to edit the lines below
First, we tell Congxt how the label will look when typeset.

\setuppapersize [A4[ A4
\setuppagenumberind state =stop]
\setupcolors [state =start |

\setuplayout
[ topspace=0pt,
backspace-0pt,
header=0pt,
footer =0pt,
margin=0pt,
width =210mm,
height =297mm,
marking=on,
location =middle]
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As mentioned above, enablidgaft mode will draw the label outline. The drawing
itself consists of two concentric circles drawn with MetaPost.

\startreusableMPgraphic {CDShage
draw fullcircle scaled 117mm;
draw fullcircle scaled 41mm:;

\stopreusableMPgraphic

ConEXt provides thédoifmode[]{} command, which we will use to set the label
background to our pretaed background image when théthBackgroundnode is
enabled.

\doifmode { withBackground}
{\defineoverlay
[ Lbackground
[{\externalfigure
[\Labelbackground]
[ width =\overlaywidth ,height =\overlayheight ]1}]}

We use the same mechanism to place the optional logo image.

\doifmode{withLogo}
{\defineoverlay
[Logd
[{\externalfigure [\Logo]
[ width =\overlaywidth ,height =\overlayheight ]1}]}

Here we d¥ne a layer that will cover the entire page. To indicate that we do not want
relative positioning of this layer, we set figsition to no and its reference point to
bottom. Lastly, we place the layer into the page area as a background.

\definelayer [PageLaye}[ position =no]

\setuplayer
[ PageLayef
[ corner =bottom,location =c,height =\paperheight ]

\setupbackgrounds[ pagg[ background=Pagelayet

We dé/ne a second layer to hold the lahelds we have already Weed. We set this
layer's reference point tmp andleft and the location of the layer data tbot-
tom right . We also déne its width and height. Seption=test to see what CongXt
does with these settings.

\definelayer
[ Label]
[ position =no,corner ={top,left },location ={bottom,right },
width =117mm,height117mm,optiorrtest ]

In the following lines wa/l the Label layer with our predéed labeMelds, and then
typeset it. To tell CongXt to Wish the layer at the end of the page we enclos#itingy
commands and the typesetting commaptiicelayer[]  within a \standardmakeup
... \stopstandardmakeup block.

\starttext
\startstandardmakeup [ page=no,doublesided =nq]
\setlayerframed
[ Label]
[ x=\dimexpr (\textwidth - 117mjm 2,y =21.43mi
[ width =117mm,height117mm,frame Onoff ,background=Lbackground

{
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\setlayerframed
[ Label]
[ x=\dimexpr (\textwidth - 13min 2,y =22.43mth
[ width =13mm,height13mm,frame\Onoff ,align ={top,middle },
background-Logd
{
\setlayerframed
[ Label]
[ x=\dimexpr (\textwidth - 78min 2,y =35.43mfh
[ width =78mm,height24mm,frame\Onoff ,align ={top,middle }]
{\getbuffer [Toptext]}
\setlayerframed
[ Label]
[ x=126mm y60min
[ width =34mm,height40mm,frame\Onoff ,align ={middle,lohi }]
{\getbuffer [Righttext ]}
\setlayerframed
[ Label]
[ x=50mm,y60min
[ width =34mm,height40mm,frame\Onoff ,align ={flushleft,lohi  }]
{\getbuffer [Lefttext ]}
\setlayerframed
[ Label]
[ x=\dimexpr (\textwidth - 98min 2,y =100.43miin
[ width =98mm,height\dimexpr (38mnB) ,frame =\Onoff ,align =middle]
{\getbuffer [BottomtextA]}
\setlayerframed
[ Label]
[ x=\dimexpr (\textwidth - 72min 2,y 2\dimexpr ( 100.43mrB8mn8)]
[ width =72mm,height\dimexpr (38mnB) ,frame =\Onoff ,align =middle]
{\getbuffer [BottomtextB]}
\setlayerframed
[ Label]
[ x=\dimexpr (\textwidth - 18min 2,y =\dimexpr ( 100.43mrB8mng*2)]
[ width =18mm,height\dimexpr (38mnB) ,frame =\Onoff ,align =middle]
{\getbuffer [BottomtextC]}

\doifmode{draft }
{\setlayer [PagelLayel[ x=.5\paperwidth ,y =216.93min
{\useMPgraphid CDShagé
\setlayer [Pagelayel[ x=.5\paperwidth ,y =79.93min
{\useMPgraphid CDShagé&
\placelayer [Label]
\stopstandardmakeup

\stoptext

As you can see in the code above, we move a piece of information to its correct position
by adjusting its vertical and horizontaUsets.

Near the end of the code there is another conditional action that controls the place-
ment of the label shape.

The preceding code yields the following result:
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Booklet

TheCD-booklet is composed of a single section which we arrangeseitkparrang-
ing[2UP]. As before, we start with setting the main language and choosing the font
for the booklet.

\mainlanguage[ en)|

\usetypescript [ palatino ]
\setupbodyfont [ palatino,8pt ]

If you want to place a background image on the front page, you cémede macro
with a symbolic name which will be used later when you setup the page layer.

\def\Pageimage{fish }

We can add a title typeset along the spine of the cover page. The title is placed in a
buler:

\startbuffer [ Sidetitle ]
{\tfc \yellow CDDVD decoratior}
\stopbuffer

In the next blder we place the contents of the cover page.

\startbuffer [ Covertext ]

\strut
\blank [line ]
\startalignment [ middle]
\startlines
{\tfc \red CDDVD decoratior}
\blank \green {\tfb Tutorial }
\blank Overlays and layers
\stoplines
\stopalignment
\blank
\stopbuffer

The booklet contents is put into its ownUar.

\startbuffer [ Bookletcontent ]
\input  knuth\par
\stopbuffer

Now that all the content elements for the booklet have be¥nhetk the positioning
code that follows, once written, need not be changed.

Basically you do not need to edit the lines below

TheCD-booklet is typeset on a custom size of paper. Waalthis paper size and put
it on landscape A4 sheets. We choose our layout parameters and, because we are using
the standard-makeup-environment, we turn vertical centeriig o

\definepapersize [ CDbooklef[ width=120mm,height118mm
\setuppapersize [ CDbooklei[ A4,landscape]
\setuppagenumberind location ={bottom,right },alternative =doublesided]
\setupcolors [state =start ]
\setupnarrower [left =5em
\setuplayout

[ topspace=2mm,

backspaces9mm,

header=0pt,
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footer =5mm,
margin=8.5mm,
margindistance =.5mm,
width =100mm,
height =115mm,
marking=on,
location =middle]
\setupmakeuy standard][ top=,bottom =]

The background image on the cover should be a bleeding image, i.e. it should be larger
than the crop marks indicate. However, as soon as we use imposition, the image is
cropped to the paper size and the bleed is gone. Wedbe bleed as follows:

\definemeasure[ bleed][ \dimexpr Iminelax ]
Now we d&ne a layer which iMled with the background image.

\definelayer
[ Background
[ position =nq]

\setlayer
[ Background
{\externalfigure
[\Pageimagd
[ height =\dimexpr 118mi2\measure] bleed},
width =\dimexpr 120mi2\measure bleed}] }

TheMled layer is placed into the page background. Because we bled the image, we
have to add a backgroundleet equal to the bleed.

\setupbackgrounds|[ pagd[ background=Background,
backgroundoffset =\measure{ bleed}]

As mentioned earlier, the booklet is typeset with imposition.
\setuparranging [2UR

Now that everything is in place, we can produce the booklet.
\starttext

\startstandardmakeup [ doublesided =no,page=yes]
\inleft  {\rotate [rotation =90]{
\framed[ frame=off,align ={lohi,middle },width =\textheight ]
{\bfd \getbuffer [Sidetitle ]1}}}
\getbuffer [ Covertext]
\stopstandardmakeup

\setupbackgrounds[ pagg[ background-]
\getbuffer [ Bookletcontent ]
\stoptext

These parameters will produce the following (only the cover page is shown):
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Jewel case inlay

To complete th€D project, we want to prepare an inlay for the jewel case.
As in the previous sections, we start with setting the main language:

\mainlanguage[ en|
We tell ConEXt the font we want to use for the inlay

\usetypescript [ palatino ]
\setupbodyfont [ palatino,10pt ]

The inlay will be d&nhed such that you can have as many as three images on the inlay.
There is a page image, a text image and an image for the small strips to the left and
right of the inlay. Again, we déne macros in order to replace the actul@name in

the code with a symbolic name.

\def\Pageimage{fish }
\def\Textimage {eurotexlogo }
\def\SideTitleimage {}

We have three text areas. At the left and right sides of the inlay there are small strips
along the spine for the title information. Both strips are automaticAliad with the
same information. In between these is the main text area.

\startbuffer [ Sidetitle ]
\tfa \yellow CDDVD decorationnhfill 2009
\stopbuffer

\startbuffer [ Maintext]
\startalignment [ middle]
\startlines
{\tfic \red CDDVD decoratior}
\blank \yellow {\tfb Tutorial }
\blank Overlays and layers
\stoplines
\stopalignment
\stopbuffer

The following comment reminds us that the code below this point is usually left un-
touched.

Basically you do not need to edit the lines below.

We must d¥ne the inlay paper size ourselves. Its dimensions are 138 mm and
typeset on an A4.

\definepapersize [CDinlaycase][ width =150mm,height118mm
\setuppapersize [ CDinlaycase][ A4

We dé/ne a bleed measure to insure that the page image will cover the entire page.
\definemeasure[ bleed][ \dimexpr iminelax ]

We specify the various layout settings. The width of the main text area is 14 mm
smaller than the paper width. We use a backspace of 7 mm, whiledswith the
margin+ margin distance.

\setuplayout
[ topspace=0mm,
backspaces7Tmm,
margin=6.5mm,
header=0pt,
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footer =0pt,
margindistance =.5mm,
width =136mm,

height =118mm,
location =middle,
marking=on|

\setupcolors [ state =start |
\setupmakeuy] standard][ bottom=top =]

To W the inlay into the jewel case we have to make two folds. It is important to make
these folds accurately. To help, we add a layer with fold marks that extend out into the
cut space.

\definelayer
[ Foldmarks
[ position =no,
height =\dimexpr (\paperheight +10min
width =\dimexpr (\paperwidth +10mjn
x=0mm,
y= 8min

Next we d&ne two layers, one each for the page and text images. We do not want the
layers to be positioned relative to the text so we set pasition to no.

\definelayer
[ Pagebackgroungl
[ position =nq]

\definelayer
[ Textbackground|
[ position =nq]

As mentioned earlier, we can use an overlay to add an image or a background along
the spine. The image could be a previousinael external image, and the background
could be a transparent color generated with MetaPost.

\defineoverlay
[ SideTitlebackground ]
[{\externalfigure [\SideTitleimage ][ width =\overlaywidth ,
height =\overlayheight ]}]

or

\defineoverlay
[ SideTitlebackground ]
[\useMPgraphid TransparentBackground ]

We dé&/ne two additional layers intended for the side titles. Again, there is no need for
relative positioning.

\definelayer
[ SideTitleL ]
[ position =nq]

\definelayer
[ SideTitleR ]
[ position =nq]

We use MetaPost for the fold marks.
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\startuniqueMPgraphic {Marksg

path p;

pair pt [] ;

p := unitsquare xscaled 136mm yscaled 135mm;
pt[1] := licorner p;

pt[2] := point 3.95 of p;

pt[3] := point 3.05 of p;

pt[4] := ulcorner p;

pt[5] := Ircorner p;

pt[ 6] := point 1.05 of p;
pt[7] := point 1.95 of p;
pt[8] := urcorner p;

fori =1 step 2 until 7 :
draw pt[i] - pt[i+1];
endfor;
\stopuniqueMPgraphic

It is easy to prepare a transparent colored background for an overlay with MetaPost.

\startreusableMPgraphic {TransparentBackground
path p;
p: = unitsquare xscaled \overlaywidth yscaled \overlayheight ;
fill p withcolor transparent (1,0.3,yellow );
\stopreusableMPgraphic

Now we are ready t¥ll the layers with their respective content, and assign the layers
as page or text backgrounds.

\setlayer
[ Foldmarkg {\useMPgraphid Marks}
\setlayer
[ Pagebackgroun
{\externalfigure
[\Pageimagd
[ height =\dimexpr 118min2\measure] bleed},
width =\dimexpr 150mi2\measure bleed}] }
\setlayer
[ Textbackground|
{\externalfigure [\Textimage][ height =\textheight ,width =\textwidth ]}
\setlayer
[ SideTitleL ]
[ x=.5mm,y=.5mrh
{\rotate [rotation =90]{
\framed
[ frame=off,align ={right,lohi },
width =\dimexpr\textheight - 1mm,
background-=SideTitlebackground ]
{\bf \getbuffer [Sidetitle ]}}}
\setlayer
[ SideTitleR ]
[x=.5mm,y=5mrh
{\rotate [rotation =90 {
\framed
[ frame=off,align ={right,lohi },
width =\dimexpr\textheight - 1mm,
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background-SideTitlebackground ]
{\bf \getbuffer [ Sidetitle ]}}}

\setupbackgrounds

[ pagd

[ background=Pagebackground,backgroundoffset=\measure{ bleed} ]
\setupbackgrounds] text ][ background={ Foldmarks,Textbackground}]
\setupbackgrounds][ text ][ leftmargin ][ background=SideTitleL ]
\setupbackgrounds] text ][ rightmargin ][ background=SideTitleR ]

What remains to be done is to start a document and add the information for the main
text area.

\starttext

\strut
\framedtext

[ frame=off,
rulethickness =3pt,
offset =10pt,
width =\textwidth
height =\textheight ,
align =middle]
{\getbuffer [Maintext]}

\stoptext
The result is as follows:

eV

Figure 3. The inlay for the jewel case
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Further reading

@ConEXt the manual. Hans Hagen. November 2001, available from
http://www.pragma-ade.com/

@Metafun. Hans Hagen. January 2002, available from http://www.pragma-ade.com/

@It's in the details. Hans Hagen. Spring 2002, available from http://www.pragma-
ade.com/

@http://wiki.contextgarden.net/Layers.

Conclusion

This small project demonstrates Cgifls capability to place information and graph-

ics at spedic locations using layers. Once you become familiar with how they work,
you will Vnd many more situations where layers can be used in modern design. It is
worthwhile having a look at the literature references given above since there is more
to be said about layers than can be presented in this project.
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The language mix

Abstract Already for some time most of the font handling is

During the third ConEXt conference that ran in parallel done by Lua, and a bit more logic and management
to EuroTeX 2009 in The Hague we had several sessions might move to Lua as well. However, as we want to
where mkiv was discussed and a few upcoming features be downward compatible we cannot ’go as far as we

were demonstrated. The next sections summarize some of i 1. Thi iaht ch f th
that. It's hard to predict the future, especially becausewe want (yet). IS might change as soon as more of the

possibiliies show up once LugX is opened up more, so primitives have associated Lua functions. Even then it

remarks about the future are not de nitive. will be a trade & calling Lua takes some time and it
might not pay d&J at all.

TEX Some of the more tricky components, like vertical

From now on, if | refer to gX in the perspective of spacing, grid snapping, balancing columns, etc. are al-

Lua®X | mean “Good Old gX”, the language as wellready in the process of being Meal and their hybrid

as the functionality. Although LugX provides a couple form might turn into complete Lua driven solutions

of extensions it remains pretty close to compatible to @gentually. Again, the compatibility issue forces us to

ancestor, certainly from the perspective of the end uséollow a stepwise approach, but at the cost of (quite
As most CongXt users code their documents in theome) extra development time. But whatever happens,

TeX language, this will remain the focus of . After the TBX input language as well as machinery will be

all, there is no real reason to abandon it. Howevéhere.

although CongXt already stimulates users to use struc-

ture where possible and not to use low leyeX Tom- MetaPost

mands in the document source, we will add a few motaever regret integrating MetaPost support in G&tT

structural variants. For instance, we already introducadd a dream came true when became part of

\startchapter and\startitem in addition to\chapter LuaeX. Apart from a few minor changes in the way

and\item . text integrates into MetaPost graphics the user interface
We even go further, by using key/value pairs fan isthe same asin .Insofar as Lua is involved,

deVvning section titles, bookmarks, running headers, réffis is hidden from the user. We use Lua for managing

erences, bookmarks and list entries at the start ofums and conversion of the result to . Currently

chapter. And, as we carry around much more informgenerating MetaPost code by Lua is limited to assisting

tion in the (for BX so typical) auxiliary datMes, we in the typesetting of chemical structure formulas which

provide extensive control over rendering the numbersisfnow part of the core.

these elements when they are recalled (like in tables ofWhen d&hing graphics we use the MetaPost lan-

contents). So, if you really want to uséelient texts for guage and not someX-like variant of it. Information

all references to a chapter header, it can be done:  can be passed to MetaPost using special macros (like

\MPcolor), but most relevant status information is passed

\startchapter automatically anyway.

[label=emcsquare, You should not be surprised if at some point we can
titte={About $e=mc"2%$}, request information fromgX directly, because after all
bookmark={einstein}, this information is accessible. Think of something=
list={About $e=mc”"2$ (Einstein)}, texdimen(0) ; being expanded at the MetaPost end in-
reference={$e=mc"2$}] stead ofw := \the\dimenO ; being passed to MetaPost

from the BX end.
. content ...
Lua
\stopchapter What will the user see of Lua? First of all he or she can

use this scripting language to generate content. But when
Under the hood, the code base is becoming quitenaking a format or by looking at the statistics printed at
a mix and once we have a more clear picture of whettee end of a run, it will be clear that Lua is used all over
we're heading, it might become even more of a hybrithe place.
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So how about Lua as a replacement for tigX T backgroundcolor = "bluegreen",
input language? Actually, it is already possible to make foregroundcolor = "white",
such “CongXt Lua Documents” using s built in }
functions. Each CopXt command is also available as local basespec = {

a Lua function. framecolor = "bluered",
align= "middle",
\startluacode style = "type",
context.bTABLE { offset=".5ex",
framecolor = "blue",
align= "middle", local bTR, eTR = context.bTR, context.eTR
style = "type", local bTD, eTD = context.bTD, context.eTD
offset=".5ex", context.bTABLE(basespec)
} for i=1,10 do
for i=1,10 do bTR()
context.bTR() for i=1,20 do
for i=1,20 do local r= math.random(99)
local r= math.random(99) bTD((r < 50 and colored) or nil)
if r < 50 then context("%#2i",r)
context.bTD { eTD()
background = "color", end
backgroundcolor = "blue” eTR()
} end
context(context.white("%#2i",r)) context.eTABLE()
else \stopluacode
context.bTD()
context("%#2i"r) Since in practice the speedup is negligible and the
end memory footprint is about the same, such optimizations
context.eTD() seldom make sense.
end At some point this interface will be extended, for
context.eTR() instance when we can usgXls main (scanning, parsing
end and processing) loop as a so-called coroutine and when
context.eTABLE() we have opened up more gfXs internals. Of course,
\stopluacode instead of putting this in yourgX source, you can as

well keep the code at the Lua end.

Of course it helps if you know CopXt a bit. For
instance we can as well say:

e : Y
2 -4 . PREE! 1134
context.bTD { . .3 0 +.

background = "color", - - : 20 ”n '4
backgroundcolor = "blue", . 2//EER) 34 'EI. ”. “..'
foregroundcolor = "white", RS 04§ O.I . X -

SRt B .

if r < 50 then

}

else
context.bTD()
end
context("%#2i",r)
context.eTD() Figure 1. The result of the displayed Lua code.

And, knowing Lua helps as well, since the following iBhe script that manages a C@iXT run (also called

more & cient: context ) will processMes with that consist of such
commands directly if they havecld suxXx or when you
\startluacode provide theVig--forcecld .

local colored = {
background = "color", context yourfile.cld
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But will this replace gX as an input language? This idstartxmlsetups xml:questions

quite unlikely because coding documents X 15 so \xmlflush{#1}

convenient and there is not much to gain here. Of counsepxmisetups

in a pure Lua based wobw (for instance publishing

information from databases) it would be nice to code irmlprocessfile{main}{somefile.xml}{}

Lua, but even then it's mostly syntactic sugar,@sfias

to do the job anyway. However, eventually we will havelere the#1 represents the current  element. Of

a quite mature Lua counterpart. course we need more associations in order to get some-
thing meaningful. If we just serialize then we have
XML mappings like:

This is not so much a programming language but more

a method of tagging your document content (or dataymisetsetup{#1H{question|answer}{xml:*}

As structure is rather dominantin , it is quite handy

for situations where we needUdiirent output formats So, questions and answers are mapped onto their own
and multiple tools need to process the same data. $##tup whichishes them, probably with some number-
also a standard, although this does not mean that i@ done at the spot.

documents you see are properly structured. This inlIn this mechanism Lua is sort of invisible but quite
turn means that we need some manipulative power liusy as it is responsible for loadindtering, accessing
ConEXt, and that happens to be easier to do in  and serializing the tree. In this cagXTand Lua hand
thanin . over control in rapid succession.

In ConBXt we have been supporting for a long You can hook in your own functions, like:
time, and in we made the switch from stream based
to tree based processing. The current implementatiofnxislfilter{#1}
mostly driven by what has been possible so far but ag(wording|feedback|choice)/function(cleanup)}

Lua®X becomes more mature, bits and pieces will be
reimplemented (or at least cleaned up and brought upliothis case the functiodleanup is applied to elements
date with developments in LugX). with names that match one of the three given.

One could argue that it makes more sense to use Of course, once you start mixing in Lua in this way,
for converting into something @X, but in most you need to know how we deal with  at the Lua end.
of the cases that | have to deal with mudboe goes The following function show how we calculate scores:
into mapping structure onto a given layout speaition.

Adding a bit of to TeX mapping to that directly is \startluacode
quite convenient. The total amount of code is probalfiynction xml.functions.totalscore(root)
smaller and it saves a processing step. local n = 0

We're mostly dealing with education-related docu- for e in xml.collected(root,"/outcome™) do

ments and these tend to have a more complex structure if xml.filter(e,"action[text()='add]") then

than theVnal typeset result shows. Also, readability of local m = xml filter
code is not served with such a split as most mappings (e,"xml:/l/scoreltext()")
look messy anyway (or evolve that way) due to the way n = n + (tonumber(m or 0) or 0)
the content is organized or elements get abused. end
There is a dedicated manual for dealing with end
in , S0 we only show a simple example here. Thetex.write(n)

documents to be processed are loaded in memory and

serialized using setups that are associated to eleméstspluacode

We keep track of documents and nodes in a way that

permits multipass data handling (rather usual @)T You can either use such a function iMger or just use
Say that we have a document that contains questioitsas a BX macro:

The following d#&hitions will Wish the (root element)

guestions : \startxmlsetups xml:question
\blank
\startxmlsetups xml:mysetups \xmlfirst{#1}{wording}
\xmisetsetup{#1H{questions}{xml:questions} \startitemize
\stopxmlsetups \xmlfilter{#1}

{fanswer/choice/command(xml:answer:choice)}
\xmliregistersetup{xml:mysetups} \stopitemize
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Figure 2. An example

\endgraf
score: \xmlfunction{#1}{totalscore}
\blank

\stopxmlsetups

\startxmlsetups xml:answer:choice
\startitem
\xmiflush{#1}
\stopitem
\stopxmlsetups

TheMter variant is like this:

\xmlfilter{#1}./function('totalscore’)}
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of using the font tester.

anyway. On the other hand, in order to be able to share
the implementation with gX input, it also makes sense
to stick to some hybrid approach. In any case, more of
the calculations and logic will move to Lua, whilgXT
will deal with the content.

A somewhat strange animal here is . We do
support it, but the implementation was always
somewhat limited and the code was quite complex. So,
this needs a proper rewrite in , which will happen
indeed. It's mostly a nice exercise of hybrid technology
but until now | never really needed it. Other bits and
pieces of the current  goodies might also get an
upgrade.

There is already a bunch of functions and macros to
Mter and manipulate  content and currently the code

So you can take your choice and make your source lankolved is being cleaned up. What direction we go also

more -ish, Lua-like or gX-wise. A careful reader
might have noticed the peculiaml:// in the function

depends on users' demands. So, with respect tqou
can expect more support, a better integration and an

code. When used inside , the serializer defaults toupgrade of some supported related standards.

TeX so results are piped back inteXT This pré&/ forced

the regular serializer which keeps the result at the Li@o0ls

end.
Currently some of the related modules, like

Some of the tools that ship with Cqekk are also
examples of hybrid usage.

and handling of tables, are really a mix of Take this:
TeX code and Lua calls, but it makes sense to move
them completely to Lua. One reason is that their inputtxrun --script server --auto

(formulas and table content) is restricted to ngX-T
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Figure 3. An example of a help screen for a command.

On my machine this reports: result is piped back to the browser.
You can use this tool to investigate fonts (their bad
MTXrun | running at port: 31415 and good habits) as well as to test the currently available
MTXrun | document root: c:/data/develop/context/ OpenType functionality in (bugs as well as good-
lua ies).
MTXrun | main index file: unknown So again we have a hybrid usage although in this
MTXrun | scripts subpath: c:/data/develop/context case the user is not confronted with Lua and/gX T
/lua at all. The same is true for the other goodie, shown in
MTXrun | context services: http://localhost:31415 Vgure 3. Actually, such a goodie has always been part
/mtx-server-ctx-startup.lua of the ConEXt distribution but it has been rewritten in
Lua.

Themtxrun script is a Lua script that acts as a controller The ConEXt user interface is ddmed inan V le,

for other scripts, in this casetx-server.lua thatis part and thisMe is used for several purposes: initializing the
of the regular distribution. As we use LgXTas a Lua user interfaces at format generation time, typesetting the
interpreter and since LugX has a socket library built formal command references (for all relevant interface
in, it can act as a web server, limited but quite right fdanguages), for the wiki, and for the mentioned help
our purposé. goodie.

The web page that pops up when you enter the givenUsing the mix of languages permits us to provide con-
address lets you currently choose between the ganTvenient processing of documents that otherwise would
help system and a font testing tool.\fgure 2 you seen demand more from the user than it does now. For
an example of what the font testing tool does. instance, imagine that we want to process a series of doc-

Here we have LugX running a simple web serveruments in the so-called format. Such a document
but it's not aware of havinggX on board. When you is a zippedve that has a description and resources. As
click on one of the buttons at the bottom of the screehge content of this archive is prescribed it's quite easy to
the server will load and execute a script related to tipeocess it:
request and in this case that script will creategd Ve
and call Lua@x with ConTpeXt to process tha¥le. The context --ctx=x-epub.ctx yourfile.epub
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This is equivalent to: lecting multipass information. This might save some
runtime in demanding woNWws especially when
texlua mtxrun.lua --script context --ctx=x-epub. we keep extensive font loading and image handling
ctx yourfile.epub in mind.

@Related to this is the abilitytorun  as a ser-
So, here we have Ly running a script that itself  vice but that demands that we can reset the state of
(locates and) runs a scrippntext . That script loads a Lua®X and actually it might not be worth the trou-
ConEXt job descriptionMe (with suXx ctx ). ThisVe ble at all given faster processors and disks. Also, it
tells what styles to load and might have additional direc- might not save much runtime on larger jobs.
tives but none of that has to bother the end user. In ti@More interesting can be to continue experimenting
automatically loaded style we take care of reading thewith isolating parts of CorgXt in such a way that

V lesfrom the zippeWle and eventually map the em- one can construct a specialized subset of functional-

bedded like Mles onto style elements and produce ity. Of course the main body of code will always be
a V le. So, we have Lua managing a run and loaded as one needs basic typesetting anyway.
managing with help of Lua reading from Zifes and
converting into something that @X is happy with. Of course we keep improving existing mechanisms and
As there is no standard with respect to the content itsaffjprove solutions using a mix opX and Lua, using
i.e. the rendering is driven by whatever kind of structureach language (and system) for what it can do best.
is used and whatever theV le is able to map it onto, in
practice we need an additional style for this class of dddotes
uments. But anyway it's a good example of integratiori.. Similar methods exist for processiny les.

2. This example is inspired by one of our projects where the
The future cleanup involves sanitizing (highly invalid)  data that is
Apart from these language related issues, what moreisbedded as@DATatream, a trick to preventthe V le to
on the agenda? To mention a few integration relatéd invalid.
thoughts: 3. This application is not intentional but just a sideet.

@At some point | want to explore the possibility to  Hans Hagen
limit processing to just one run, for instance by doingragma ADE, Hasselt
trial runs without outputting anything but still col-  pragma (at) wxs dot nl
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E16 & DEtool

typesetting language data using CopAt

Abstract

This article describes two recent projects in which CgXTwas used to typeset language
data. The goal of project E16 was to typeset the Bédition of the Ethnologue, an en-
cyclopaedia of the languages of the world. The complexity of the dmtd the size of the
project made this an interesting test case for the use gXTand ConEXt. The Dictionary
Express tool (DEtool) is developed to typeset linguistic dataaimlictionary layout. DEtool
(which is part of a suite of linguistic software) uses C@XI for the actual typesetting.

Introduction

Some backgroun®lIL is an NGO dedicated to serve the world's minority language
communities in a variety of language-related ways. Collecting all sorts of language
data is the basis of much of the work. This could be things like the number of speakers
of a particular language, relations betweeldetdént languages, literacy rates and bi-

and multilingualism. Much of this data ends up in a huge database, which in turn is
used as the source for publications like the Ethnolégthéch is an encyclopaedia of
languages. It consists of four parts, starting with an introductory chapter explaining
the scope of the publication and 25 pages of “Statistical summaries'. Part 1 has 600
pages with language descriptions, describing all the 6909 languages of the world. Part
2 consists of 200 pages with language maps and Part 3 has of 400 pages of indexes, for
Language names, Language Codes and Country names.

Typesetting the Ethnologue

DataV¥w and directory structure: All the data is stored in an Oracle database running
on a secure web server. TXEIL output is manipulated usingSLTto serve dierent
“views'. One output path leads to html (for the website http://www.ethnologue.com)
and another output path givegX-output of with the codes are ¥ired in ConXt.

Once the data is downloaded from the server, it is stored locally in the “data’ directory
of the typesetting system. There is also a “content' directory containing\deszthat
\input the dataves (and do some tricky things with catcodes.) All the conttas-are
loaded using a “projectle in the root directory. This (slightly complicated) process
allows for easy updating of the data and convenient testing of all theretit parts,

both separately and together. The macrdnitons are all stored in a module.

Module
In good CongXt style all the code for this project is placed in a module. A @nT
module starts with a header like this:

%D \module

%D [ file=p-ethnologue,

%D version=2009.01.14

%D title=\CONTEXT\ User Module,

%D subtitle=Typesetting Ethnologue 16,

%D author=Jelle Huisman, SIL International,
%D date=\currentdate,

%D copyright=SIL International]

%C Copyright SIL International
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\writestatus{loadingi{Context User Module Typesetting Ethnologue 16}
\unprotect
\startmodule[ethnologue]

All the macro definitions go here... and the module is closed with:

\stopmodule
\protect \endinput

With the commandexexec --modu p-ethnologue.tex it is easy to make a pdf with
the module code, comments and even an index.

E16 code examples

A couple of code examples are presented here to give an impression of the project. This
is part of the standard page setup for the paper size and the setup of two basic layouts.

\definepapersize [ethnologue][width=179mm, height=255mm]

\startmode[book] % basic page layout for the book

\setuppapersize [ethnologue][letter]% paper size for book mode

\setuplayout[backspace=18mm, width=148mm, topspace=7mm, top=0mm,
header=6mm, footer=7mm, height=232mm]

\stopmode

\startmode[proofreading] % special layout for proofreading mode

\setuppapersize [letter][letter]% paper size for proofreading mode

\setuplayout[backspace=18mm, width=160mm, topspace=7mm, top=0mm,
header=16mm, footer=6mm, height=250mm]

\stopmode

Use of modes: proofreading vs. nal output

To facilitate the proofreading a special proofreading "‘mode' wésedewith wider
margins, as shown in the code example in the previous section and with a single col-
umn layout (not in this code example). The ‘'modes' mechanism is used to switch
between dierent setups. This code:

%)\enablemode[book]
\enablemode[proofreading]

is used in a “project setugle to switch between the proofreading mode (single col-
umn, bigger type) and the book mode showing the layout offitla¢ publication. One

other application of modes is the possible publication of separate extracts with e.g. the
language descriptions of only one country. This could be published using a Printing on
Demand process.

Language description

The biggest part of the publication is the section with the language descriptions. Each

language description consists of: a page reference (not printed), the language name,
the language code, a short language description and a couple of special “items' like:
language class, dialects, use and writing system. This is an example of the raw data for
Belarusian:

\startLaDes{ % start of Language Description

\pagereference[bel-BY] % used for index

\startLN{Belarusan }stopLN % LN: Language name

[bel] % 1SO 639-3 code for this language

(Belarusian, Belorussian, Bielorussian, Byelorussian, White Russian,
White Ruthenian). 6,720,000 in Belarus (Johnstone and Mandryk 2001).
Population total all countries: 8,620,000. Ethnic population:

9,051,080. Also in Azerbaijan, Canada, Estonia, Kazakhstan,
Kyrgyzstan, Latvia, Lithuania, Moldova, Poland, Russian Federation
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(WKQRORJXH $IULFD 6HQHJDO

6LQH "\HIJXHPH *\HJHP 1LRPLQND 7KH ILRWKQND BRSEXODSMIDMYHROH )UHQFK
6HUHUH 6LQH GLDOHFWYV PXWXDQIO\ LETKHHGD@WEW KR MO JEEMGIHFW UHSRUW
8VHIILFLDO ODQJXDJH 1DWHRQWE ODRAKODRY ,VODQGY 6WUXFWXUDO GLIIHUH(
UDWH LQ / %HORZ :UAMERQDELF VFUBMA@ DUH UHODWLYHO\ PLQRU /RZ LQ
/DWLQ VAWKBBMUHHU- LV WKHLU QDPH 5R K QURIP&/WHHIR@NZ4 UFA L@ O ODQJXDJH VLQF
7UDGLWLRQDO UHOLJLRODDXVOLP &KSQGWBRPOLQV 3R VAIWH Y7H B WML MWXSBLP DU
6RQLQNNMQN@ ODUND ODUDND 6DUD/MRK®RODIIGNROSUURIUDPY 'LFWLRQDU\ *
6DUDQJNROOH 6DUDZXOH 6HUDK X OH W MBAIDX YN KB BIKHUEPH Q &KULVWLDQ
7RXEDNDL :DOSUH LQ 6HQHJDO /H&OHUF
1RUWK DQG VRXWK RI %DNHO DORQJ 6HQHJDO 5LYHU %DNHO
2XDRXQGp ORXGpUL DQG <DIpUD DUH SULQFL$IOHWREIBVHR QH
'LDOHFWY $GMHU $VHUJ 8PBNDLFLDO
ODQJXDJH 1DWLRQDO ODQJXDJH $GWEXFGLFRQBEKHWDPEBEBRH 1DWLI
>SEDP@ RU )XODHYKW@&UDF\ UDWH L Q@D QBMMRYZ (QJOLVK /LWHUDF\ UDWH PF
2WKHKH 6RQLQNH WUDFH WKHLU RUHHMNV ED RN WREW K H $OVR LQFOXGHV
(DVWHUQ GLDOHFW DUHD RI 0DOL /HEDMNRND ,QGKIDUBDNLWWIBQ /LEHULD ,QIRL
QRUWKHDVWHUQ JURXS LQ 6HQHJDO LDGH\UW RT,W6/H :HVHMHLOEG SRSXODWLRQ
JURXS RI ODOL ;HQTHQQD 7KXV VLEQLILHDQWQGW ILHNEMIERIYY 7KH QXPEHU
H[LVW EHWZHHQ WKH GLDOHFWV RI VOKOH) J ¥ B RH Y BB G JIRR¥SHMUUD /HRQH LV
RI 6RQLQNH LQ 6HQHJDO OXVOLP 6E8HYRRQUQOWQ@WYDXQMGBQRG LV D VHFRQG O

0DOOD S PRWKHU WRQJXH VSHDNHUV 6HH PDS RQ SD
:DPH\>FRX@ &RQKDJXH &RQLDJXL .RQLDJXL .RQ\DJL

:DPHL LQ 6HQHJDO GHFUHPNBE VIRG XODWDRQAHUUD /HRQHIWKHU )UHI
WRWDO DOO FRXQWULHV 6RXWRHDBWWILR® FE QWODILRQREHH PDLQ HQWU
*XLQHD ERUGHU SRFNHWV XVXDOO\WERF/EGH@XBDRPH DhRP@ $OX\PR GH

LQ *XL@®ODMWHU &RQJR $WODQWLF SRORIN %WPRBEENWMMIHU &RQJR $WODQWLF
1RUWKHUQ (DVWHUQ 6HQ/H BVOHXWQBOWDHDMALF 6RXWKHUQ O0HO %XOORP .LV\
DWWLWXGH $0OVR XV HHIXODBWDAXE @W.IHD QRAWV¥DO VLPLODULW\ 2 ZLWK B6KH
/| %HORZULWLMWLQ VFWKSRMW\DJIL LV WEUDOHFWV ZLWHKJI. BUFKLNWP@ WR OHQG
HWKQLF QDPH $JULFXOWXUDOLVWYV PIPNH.E KHIHG EW HRIQ DIODWYH.QUJI LR Q
EDPERRPDWV 7UDGLWLRQDDIHOLJ KD GRUERVEL DARORP %XOHP %XOOLQ %X!
'ROR$*ZRO@ 2XROR| 9RORI :DODI :DURQOGURIL<DPORIL 1RUWKHUQ %XOORP
LQ 6HQHJIDO 3RSXODWLRQ/WR®IDO DO OSRRONVQWIWIRFPY*XLQHD ERUGHU V
‘HVW DQG FHQWUDO 6HQHJDS5L Y5H ¥ HEO DR 120D EMIGMD&RQJR $WODQWLF
WR &DSH 9HUW $OVR LQ JUDQFH *D®WDD QAXLE HIR YWKWDXR OHO %XOORP .LV\
0DOL ODXURWDWMIHU &RQJR $WODQWRGEHFRMOR .DIX %RP LV FORVHO\ UHOI
$WODQWLF 1RUWKHUQ 6HQHJDPELD@WHOMDLIREROLWRORIWK 6KHUESNRH QRQH
‘LDOMARO &D\RU '\RORI 'MRORI -RGRLIWHERX R HEMP QGHHVEORE@S RUWLRQV
-DQGHU 'LIITHUHQW IURP :RORI/RI *DUABNIIDZ® IMEWKBMH SHRSOH DUH LQWHUP
8VIIILFLDO ODQJXDJH 1DWLRQDO ORQWXDNKH /MHPIXD DI & WKH 6 XVXDRUDGLWL
ZLGHU FRPPXQLFDWLRQ ODLQ $IULFDQ ODQJXDJH RI 6HQHJDO
3UHGRPLQDQWO\ XUEDQ $0VR XY ) UGDAKARIQ $/@D BVF2IILFLDO ODQJXDJH 8VH

/LWHUDF\ UDWH LQ / /LWHUDF\ UD/GHP LQUVWUDRO®RIQR ODZ HGXFDWLRQ FF
SURJUDPV 'LFWLRQDU\ *UDPPHQRDAZFHQWU\ XQGHU 8QLWHG .LQJGRP

VFULSW $MDPL VW\QWKMWQRIVEYLSRBRLURO@ *XOD LQ6LHUUD /HRQH
QDPHIRUWKHPVHOBBY O0XVOLP WKH ERUGHU D'QGAAVDEQJ ODQDJREOD

:DVRQJ®ONDR@ .DVRQNH .DVVR .DVVREODDVRRIEBD .SR 6HQMH 6HQH 7Ht
_KDVRQNH ;DDVRQJD ;DDVRQJD[DQJR7RRGRIGNVAKLIWLQQ WR 0HGKHH URHH® W
6HQHJDO/J'HYLWHUDF\UDWH LQWK®WHDORRP *ROD >P]P@ RI 1LJHULD GLDOHFW RI
OXVOLP 6HHPDLQ HOQWU\ XQGHU 0DOL>SESWER QDD QUR RI *XLQHD %LVVDX DQGC
&KULVWLDQ 6HH PDLQ HQWVIU\ XQGHU /LEHL
LVL BRXWKHV@ *LVVL .LVL .LVVLHQ

6H\FKHOOHYV /HRQH  /J "HY/LWHUDF\ UDWH2MKHU
"LIIHUHQW IURP 1IRUWKHUQ .LVVL >NTV@ 7
5HSXEOLF RI6H\FKHOOHYV 1DWLR@XU @UFR | RIKFLIDONLD@J XEHH PDL QB WU\ XQ

(QJOLVK )UHQFK 6HVHOZD &UHROH JUHQFK ,QFOXGHV $OGDEUD
YDUTXKDU 'HV 5RFKHV LVODQGV /LWHULDARUOMWNAV@ 2 *L]L .LVL .LVLH .LVVLI
,QIRUPDWLRQ PDLQO\ IURP ' %LFNHUWRD6LHUUBRBRQH LDOH®BWWYR .DPD 7HQJ
%OLQG SRSXODWLRQ '&( 7KH QARBHUSVSIOMRLXVYEBXDDR >NUL@ RWKIHQGH >
ODQJXDJHV OLVWHG IRU 6H\FKHOOHV LMD @LWEKR B ODWDHODR UHRML Y6IHHI PDEQ HQW U
ODQJIXDJHV

.ODRNOX@ .ODRK .0ODX .URR .UX

(QIOLYHQJ @ LQ 6H\FKHOOHV8VH FHRYKYV JUHHWRZQ 2ULJLQIVGBUIURP
21ILFLDO OPDWHEMDUIGIFLSDO ODQJXDJH RAWDKG. WHKRRFOMVUHOLJLRQ 6HH PDLQ HQWU
6HH PDLQ HQWU\ XQGHU 8QLWHG .LQJBRR>NQR@ .RQQRK & OCRWMW K H T
JUHQPKUD @ LQ 6H\FKHOOHN 8VH FHIQWXV&RQJR O0ODQGH :HVWHUQ &HQWUI

21ILFLDO OD\@KREERKMHQ E\)UHQFK VHW VEBIQWIDPQOQBHYGLQJ -RJR 0D QALGHFHNM. 9
fJUDQGYV EODQFV- 6HH PDLQ HQWU\ XQBHWKUWDQFRQR 6DQGR &HQWUDO .RQR
6HVHOZD &UHROH>PUM@FK&UHROH ,OFDQH.UPRGR *EHQVH *RUDPD .RQR .D
6H\FKHOOHV &UHROH JUHQFK B6H\FKBADIQRIGWR &UHWRORUR 1LPL <DPD 3HQJXLD

Figure 1. Example of page with language descriptions
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(Europe), Tajikistan, Turkmenistan, Ukraine, United States, Uzbekistan.
\startLDitem{Class: J\stopLDitem % LDitem: Language description item
Indo-European, Slavic, East.

\startLDitem{Dialects: }\stopLDitem Northeast Belarusan (Polots,
Viteb-Mogilev), Southwest Belarusan (Grodnen-Baranovich,
Slutsko-Mozyr, Slutska-Mazyrski), Central Belarusan. Linguistically
between Russian and Ukrainian [ukr], with transitional dialects to both.
\startLDitem{Lg Use: NstopLDitem National language.

\startLDitem{Lg Dev: J\stopLDitem Fully developed. Bible: 1973.
\startLDitem{Writing: }\stopLDitem Cyrillic script.

\startLDitem{Other: \stopLDitem Christian, Muslim (Tatar). }
\stopLaDes % end of Language Description

The styles for the tllerent elements are Wieed using start-stop setups. One example
is the style for the LDitem (Language \Bition item) which was initially coded in
this way:

\definestartstop % Language Description Item Part 1 % deprecated code!
[LDitem]
[before={\switchtobodyfont[GentiumBooklt,\LDitemfontsize]},
after={\switchtobodyfont[Gentium,\bodyfontpartone]}]

Eventually bodyfont switches were replaced by proper £Xtrdtyle typescripts, but
the idea remains the sameefinestartstop[something][code here] makes it pos-
sible to use the paistartsomething and\stopsomething .

Dynamic running header

As the example of the page with language descriptiggsré 1) shows the Country
name is inserted in the header of the page, using/ftsiecountry on a left page and

the last country on the right page. The code used to do this is based on an example in
page-set.tex in the ConEXt distribution.

\definemarking[headercountryname]
\setupheadertexts[\setups{show-headercountryname-marks}]
\startsetups show-headercountryname-first
\getmarking[headercountryname][1][first] % get first marking
\stopsetups
\startsetups show-headercountryname-last
\getmarking[headercountryname][2][last] % get last marking
\stopsetups
\setupheadertexts[]
\setupheadertexts
[\setups{text a}][]
[Il\setups{text b}] % setup header text (left and right pages)
\startsetups[text a] % setup contents page a
\rlap{Ethnologue}
\hfill
{\pagenumber}
\hfill
\llap{\setups{show-headercountryname-last}}
\stopsetups
\startsetups[text b] % setup contents page b
\rlap{\setups{show-headercountryname-first}}
\hfill
\pagenumber
\hfill
\llap{Ethnologue}
\stopsetups
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IDQJXDJH 1DPH ,QGH]|

7KLV LQGH[ OLVWV HYHU\ QDPH WEDWK 3EHPDKIWKE 3DYMQ RQDPH LV DV’
DSULPDU\RUDOWHUQDWH QDPH FEN DVKBQIXDUXFRW IGW B ©® KOAHW WH U O D C
7KH IROORZLQJ DEEUHYLDWLRQVEDDH MWW & L7¢ MV & M ALEOHEM LGH QWL I\
HQW WLOMP OWHUQDW D QW PIELOBAH URIORVE DQJIXDJH HQWULHYV XVLQJ WKI
GLDOHFW QGPBMORURDU\ GLDOHFVEHIRRARUI WKH OLVW RI SDJH UHIH
SHM PSHWIRUDWLYH DOWH U QIHWH @QWBHLIRW-KHDRGLPDU\ FRXQWU\ L\
DOW {GHMRUDWLYH DOWHUQDW HHQWOHRW QR BPHARU\ QTKAH DOVR OLV
LQGH[HQWU\JLYHV WKH SULPDU\ WE P H CROWVRIQHZB D BK XWMKIHH OD QJXDJH R

$)DOD GH ;UDQWDD >ID[@$EDG]HILBO\IKH >DG\@ $EG $0 .BUBRTRWUL >VTW@
$)DOD GR ;RDQBDD >ID[@$EDJIPDEJI @ $EGIIOBWQX >DLE@
$1GHQBEXQ >NJU@ $EDGLBOWRK >SXW @ $SEGHGD@®WIDGX >JEX@

$ 9RDOW $@DDYZD @ $EDL 6 X QJDEI @ $EHGLBQ\LQ >DQ\@

$ YR MROW $GDDYZD@ $EDNLBQDDQJI>DQZ@ S$EGDED®@
$ D 6DPDOW 6®PMO6RXWKISEQNGLDMRQJIJRW >LON@ $EHGMX $GREMXIYEDUD >0JJ @
>VVE@ $EDND@DBDQ >NSN@
$DFKWH U KORBMRK/W H U K R H NS$EDINDVQ@ DWRDNDV > NMK @E¢c OOMHHOH > E[T @
$EHID@DOW %GHIDQJ > EE\@
$DIJHDQWLPEL >DJV@ $EDND\ 6S D QDWK&KIDY® F DKERH O DRBWEXODV >DEW @
$DLPDDDW .8BQDED >NXQ@ >FEN@ $SEHOOHQWHWWD $EHOOHQ >D
$DO 0XUDOW $GDEQF 1DMEEDNQRQWDEDNQRQ >DE[@
6SRNHQ >DUV@ $EDNQRQ 6DERDEDNQRQ $PEQ@N®BEQDNL (DVWHUQ >D
$DOMEIWWODU >DO0 @
$DODBRLBDPRDDLQD >UDLSEDNRXPQOM NXP >NZX@ DGWQDNL :HVWHUQ >DEH®@
$DODZDOW 5GPR®DLQD > WED® ICOW (MDDRDP >HWXEEHQD DXBEQDNL :HVWHUQ >

$DOHDWIVUR >OUR@ $EDNXPQBWDNXP >NZX@ $EHQGDI&MBOL 3DVV 9DOOH\
$DQWD QPR URUD 1RUWEKDNZDIUROB XVD >KDX@ >\DF@
$EDOHALWBOH >\0OH@ $EHQGLDBOMUR >JUW@

$ DUDGWHNH +ROR >PUQ@EDPGLDGL >JGU@ $ EHQALPMUR >JUW @
$DUDIHW UL >DLZ@ $EDQFBLBOHFKXD (DVWHUBHQJDIOW *6URC JUW @
$DBIDLZ@ $SXUtPDF>TYH@ $EHQOM@WVD $EHOOHQ >DES
$DULADD\@ $SEDQBIOMDQLYD >EYY@ S$EHUXLDDQJEHWX >PGM@
$DVODGWVi[>DDV@ $SEDQJBIMDQJED >EEH@ $EHZD®WX >DXP@
$DV(DDV@ $EDQODKREDQOLNX >E]\@$EIXIELBBQUILW >EWI @
$DWDVIELWHMLURUD 6RXWHEDQ\DOW .BODQJID > NFNEKRDBEL >DGL@

>SRPZ@ $EDQ\RMEP @ $ELDG\Ep >DED @
$$9(DOW (QUIDDVK >HQJ@$EDQ\XP®EDQ\RP >DEP@S$SELD@®WHPH :DNH >DE\@
_$D\BOW 6EKXDC VKJI @ $EDYPLM@ $ELGGX®WIDGX >JEX@
SEDDGBWED >XWS @ $EDUDPEE@MDUDPEX >EUP@ELGWEL@

D®BWRU >FMV @ $EDVDNXBWO >DEZ@ $ELBGWHPH :DNH >DE\@
GLPOEHWDQ >ERG@ $EDWKZOW;HJZL >[HJ@ S$ELHBLO@ND 6RXWKZHVWHU
$EUDGWi &DQRHLUR >DY Y§&DWR QIDN 1GDXO>QGF@ >GLN@
$EDDQDOW *BDBRL :XUL $EDWHOMDVD >E]Z@ $ELJDDOW IEHNC Q XV @

>EJD@ $EDXDDX@ GLDOHU >QXV@

$SEDECGDLBOGIGDZL\HW >EHBED ZDOMDQNRQ >DEE@ $ELJLDGWLVKLUD >DVK @
$EDFDOW ,GRRQORW >LON@EDZGLBDXSD $EDZD >JSDEELMBWELGML >DEL@
SEDFDRDOMDFDPD >EF\@ $ED\RQGRBIZDIZXQH >\D$@LOLBQO@MND 1RUWKHDVWH

$EDFKDOMDVD >E|Z@ >GLS@

$EDGD®LPMUVL :HVWHUQSEHB@ET @ SEL@LBIZDIZXQH >\D\@
$ED]LMGWD]D >DET @ $ELQRPEVD@

SEDGRIBWDGKL >DZD@ $ED|LQWWED]D >DET@ $ELQUDWQQX >MXE@

$EDGINEW@ $EEQDCG\Ep >DED @ $ELSROQ[E@

DGBWDGKL >DZD @ $EEHDG\WEp >DED @ $ELTXIDWCRELVKLUD >DVK @

DOWXYDGL>WYG@ $EEH\ WGILBBp >DED @ $ELUDQWDSD :RURPDLSX >SEk

$EDG]DNRW $GLDIOH >DG\@EEUX]]MLIBRPDQL 6LQWH

$EDG]HUOW $GLADIOH >DG\@ >UPR@ $ELDIDWUDULW >PJE@

Figure 2. Start of the language name index
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Index

Since all the data for this publication comes from a database it was easy to compile
a list of index items from that data. Page numbers were resolved usingx@enT
internal referencing system. The data contains references using three letter ISO code
for language and a two letter country code like this:

\pagereference[bel-BY] % ISO code - country code
In theVle with the index data this reference is linked to an index item:
Belarusan [bel], \at[bel-BY]

The codgbel-BY] is automatically replaced by the right page number(s) producing
the correct entry in the index:

Belarusan [bel], 32, 224

Since the language name index (the biggest index) contains more than 100.000 ref-
erences it can be imagined that typesetting this publication in one run was pushing the
limits of TeX. This is thevrst time that CongXt is used to typesetting this publication.

The previous version was produced using Ventura but when that program was replaced
by InDesign there were some questions about the way in which InDesign works with
the automatically generated datgX®eemed to be the right tool to use for this project
and it sparked renewed interest in the usegf fbr other data-intensive publications

like dictionaries.

Exploring language

Counting languages is not the only way to collect language data: many linguists move
into a language group and take a closer look at thlerént parts of the actual lan-
guages. Some linguists focus on the sounds of a language, others analyse the sentence
structure or the way in which language is used in sgecommunication processes.

The collected data is stored in a special database program called FieldWorks. Field-
Works runs on Windows only (though a Linux port is work in progress) and it is a free
download from the SIL websftd=ieldWorks is actually a suite of programs consisting

of Data Notebook, Language Explorer and WorldPad. FieldWorks Data Notebook is
used for anthropological observations. FieldWorks WorldPad is a “world ready' text
editor with some special script support (including GraphitéieldWorks Language
Explorer (FLEX) is used to store all sorts of language related data. It is basically a
complex database program with a couple of linguistics related tools. FLEx contains a
lexicon for storing data related to words, meaning(s), grammatical information about
words and translations in other languages. Another part of FLEX is the interlinear tool
which makes it possible to take a text in one language and to give a “word for word
translation' in another language, for example as a way to discover grammatical struc-
tures. FLEx comes with a grammar tool to facilitate the analysis and description of the
grammar of a language. Since all language data is stored in the same database there
are some interesting possibilities to integrate the language data and analysis tools.

Dictionaries

Once aVeld linguist has collected a certain amount of data he can start to think about
the production of a word list or a real dictionary. To facilitate this a team of program-
mers has made tool called "Dictionary Express'. This tool allows for the easy produc-
tion of dictionaries based on data available in the FLEx database. The user of FLEx gets
a menu option "Print dictionary' and is presented with small window to enter some
layout options. Behind the scenes one of two output paths is used: one is based on the
use of an Open®ce document template and another one usggXXand Conxt to

typeset the dictionary. X was chosen because of the requirement to facilitate the

EUROTEX 2009 E83
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Figure 3. FieldWorks Language Explorer main window

use of the Graphite smart font technology used for the correct rendering of complex
non-roman script fonts in use in some parts of the world (see footnote 2). The use of
XgTeX does of course mean that we use Gt MKiII.

All data is available in axXML format and converted (using a purpose built con-
verter) to a simplegX-tagged format. A typical dictionary entry looks like this:

2%HQWU\
2%KZADEHO ?(KZ
?PDUNLQJ>JXLGHZRUGV@"DEHO"

2% SUAD %+EQO¢ ?(SU

2% SVAQRXQ DO “?2(SV

2%O0OWA(QJI ?2(OW

2%GHAOLQH URZ ?(GH

2%0OWA3GJI ?2(0OW

2% GHAODLQ ?(GH

2% SVAQRXQ DO ‘?(SV

2%OWA(QJ ?2(OW

2%GHASROH WKH ORZHVW RI WKH WKUHH KR
WLHG DQG ZKLFK IRUP WKH PDLQ KRUL]JRQWE
LV WKH ELJJHVW RI WKH WKUHH ?(GH
2(HQWU\

The tags used in this datée include:

@headword (hw): this is the word that this particular entry is about,

@pronunciation (pr): the proper pronunciation of the word written using the Inter-
national Phonetic AlphabeiPp),

@part of speech (ps): the grammatical function of the word,

@language tag (It): the language of th&/i&on or example,

@devnition (de): meaning of the headword,

@example (ex): example of the word used in a sentence.

@\marking[guidewords]{} :is used to put the correct guideword at the top of each
page. (The code used here is inspired by the code used to put country name in the
headers in the Ethnologue project.)

Currently most of the required features are implemented. This includes: font selection
(including the use of Graphite fonts), basic dictionary layout and picture support. Some
of these features are strait-forward and easy to implement. Other features such as
picture support required more work e.g. page wide pictures\keting to the next
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Figure 4. Sample double column dictionary layout

page. Since it is usually a good idea to separate form and content most of the layout
related settings are not stored in the detitself but in a separate settinge which

is loaded at the start of the typesetting process. Examples of settingsMe thidude

the fonts and the use of a double column layout. Default settings are used unless the
user has speded dierent settings using the small layout options window at the start

of the process.

Currently the test version of this Copit-based system works with a stand alone
ConEXt-installation, using the "minimals' distribution. One of the remaining chal-
lenges is to make a light weight, easy to install version of @tnwhich can be
included with the FieldWorks software. Since the main script used bygKokMark
Il is a Ruby script this requires dealing with (removing) the Ruby dependency. It is
hoped that stripping thegK-tree of all unused fonts and code will help too to reduce
the space used by this tool. This is currently work in progress.

Footnotes

1. Lewis, M. Paul (ed.), Ethnologue: Languages of the World, Sixteenth edition. Dallas, Tex.: SIL
International (2009)

2. http://www.sil.org/computing/fieldworks/

3. http://scripts.sil.org/RenderingGraphite
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A network EX Live installation

at the University of Groningen

Abstract
This article describes a network gX Live installation for
Windows users and the context in which it operates.

Keywords
TEX Live, MIKTEX, installers, editors, roaming pro les,
Windows Vista

Our university has a -based X installation for Win-
dows users. The current edition is based pX Oive.
After some historical notes, | discuss the computing envi-
ronment at the university, the newX Live-based instal-
lation and issues with Windows Vista.

This article can be considered an update of a previ-
ous articlé about the MiKEX-based installation that | real work in the background. For anything else, users had
maintained for the university's economics departmentto look elsewhere.

Figure 1. 4TEX main menu

Prehistory: 4T X Evolution

Our department has had a netwon<Tinstallation for Installer. The original installer was a combined batch-
/Windows users since the early nineties. It started ouMe/Perl script, which also used some registry patches.

as a simple 4 menu for running X and associated This was replaced with a installer based on , an

programs. Later, it evolved intogKl, and was also madeopen source installation system. Where posaitéds,and

available to members of the Dutch-speakipy Uisers registry settings were generated during installation rather

group (the ) and others; sed/gure 1. than copied from a prototype installation.

TheVhal version was a Windows program, based on . . .
the same core agX Live. It included a vast array Of?deated versionsthe editor and MiKgX have been

utilities, some of them third-party or shareware. updated several times. This included a major change

A MIKT pX-based installation

When | took over in 2003, gJ was no longer being
developed. We chose to make a fresh start, based on what
was then available, and to limit ourselves to free software.

Modern ATX editors such asgKnicCenter can take
care of running B TeX and Makelndex, include spell
checkers, anduer help in entering*IpX macros and in
debugging. For many users, the editor is all they see from
the X installation.

The good integration of MiEX as the X implemen-
tation and BXnicCenter as editor and frontend was hard
to argue with, so that was what we used.

For graphics support, there was a script to install

2 and its PostScript printer driver which did the

Figure 2. TeXnicCenter as frontend to MiKTEX
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have this luxury. Some dtemembers download and
install their own BX.

The standard workstation is cégured withroaming
proVlesi.e.user colguration is mostly copied to the
network on logout and copied back to the local system
on login. Users see the same desktop on any client com-
puter on the net, of course excepting software whictl sta
members may have installed locally.

Roaming prule corvguration should involve nothing
local, unlessiitis copied to and from the network as part of
the user prdle. It should not require admin rights either.
This is especially important for classroom computers and

Figure 3. The nal application menu for students.

TEX Live

in corMguration strategy in MiKgx from version 2.4 ) . ) .
2008 | got involved in the=X Live project. | mostly

to version 2.5. | understand that there are again ma]Br

changes with MiKgx 2.8. worked on Windows support, keeping an eye on the needs
N _ ~of our university installation.
CD edition.A companion was created. A¥rstthis | have done only a little work on the 2009 edition.

contained a set of downloaded installers with directiopfowever, other team members now also have Windows
for use. As aresult, | was asked time and again to instahual machines for testing, and we have been joined by
TeX on people’s laptops. Therefore, a later version goj deal Windows user, Tomasz Trzeciak. He proved to us
modMed version of the network installer. Nowadays, th@at batctMes aren't quite as lame as we thought
isoJered asan image in the root of the installation.they were.
Compared to MiKgX 2.5, EX Live is a lot simpler to
tturn into a network installatioR:in good Unix tradition,
TeX Live uses environment variables and plain td&s
for corivguration.

Expanded user bas&he user base for our MigX was
expandedvrst with students, then with other depar
ments.

Standardization Around the time of the second MigX

edition, we also moved to standardized desktops dR@locatableAn important function of coWguration is
roaming prales; see the next section. telling programs where they cammd theMes they need.

Normally, BX Live puts only relative paths in the cdmp
Graphics support. 2 was dropped, in part becausgration \les. Programs can combine these relative paths
it was shareware and | didn't want to deal with licensingiith their own location to determine absolute paths. With
issues for the expanded user base, in part for technigm strategy, covgurationMes can stay the same if the

reasons. In its place, | created  to take care of installation as a whole is transferred to another place.

converting and cropping arbitrary PostScript (phifes.
g PPINg y P (phfety Batteries includedTpX Live contains copies of Perl and

The university network Ghostscript for Windows. This puts Windows on a more

For some time, we have had a centrally manag@ﬂl_‘al foot_ir\_g with Unix/Linux With_ rega_rd to aI_I the
university-wide Novell network. Software and licenséSiPted utilities that are part of a typicgd¥ installation.

are also centrally managed. There is a standardized winBOth the included Ghostscript and the included Perl
dows  workstation. Standard software and addition&'® hiddeni.e. TEX Live knows that they are there, but
software is installed from the network and where posEi€ rest of the system doesn't. They are not on the search
ble also run from the network. ~ (Novell Application path, and there are no environment variables or registry

Launcher) is the network component which takes care3§ittings created for them. Therefore, they shouldn't inter-
this. fere with pre-installed copies. The only disadvantage is

the disk space they take up. But this is hardly sigant

Figure 3 displays the menu as seen from my com*"’ [ afs
with today's hard disk sizes.

puter at the university (thegK Live entry merely points
to the installation script). . . .
StaJmembers can and do install software of their owfr"€ating the installation

on their local system if they want to. Students do noEMulate the university networking setup by setting up a
Samba server on my Linux machine. Its clients are virtual
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machines. action_postaction();

Samba has been set up for roamingfes. There is Fjje associations can be done similarly. A corresponding
a share for the piMes, an X:-share for home directoriegninstaller script:
and a Z:-share with applications, in exactly the sar%%GlN {
layout as the university. C
| install TeX Live into the right position on the Z:-shareés require “tmgr.pl;

by running the installer on my own Linux system. | sele¢t ) n o 5

binaries for both Linux and Windows. opts{w32mode?} = ‘user;
| switch between this and my regular installation sim:

ply by changing environment variables, for which | ha remove shortcults C ,

a small shell function. This lets me do much testing aH%Sh'ft @'AEZ(?V', remoll/e,’ ,Sh?rtcm ',

all maintenance from Linux. | explained already thattlv'OUt'\.ngz,_ , texworks’, ‘texlive-en,

corivgurationMes don't depend on the location of the pSV.Winaz; )

installation. So it doesn't matter that, seen from Linu%?t'on—pOStaCt'onO’

g;ee |nnfsrt(;':1rlrl]a\t/|\;)irr11 dlz \I/\?s? totally dierent place than it is as # Rgmove Tex Llive froﬁ‘] path
| populate the texmf-local directory tree with the unH'nS.h'ft @AR_GV’ removes

versity house style and some legacy packages. It V%%ltéon_path(),

almost a straight copy of the corresponding local tr&egistering and unregistering the uninstallelowever,

from the previous MiKgX-based installation. For stuit is a bit more complicated to register one's custom unin-

dents, there is no need for a local tree. staller. The @X Live modules inlpkg/TeXLive , and the
modules they load, contain everything needed, but the
The 2009 installer interface is comparatively low-level. Here is the code, for

The network installer doesn't have to do much: thewehat it is worth:
are hardly any options, it doesn't have to download and yon't need to re-require modules but
install packages, it just has to ageKTLive to the search 4 4o need to re-import names
path, create some shortcuts, register an uninstaller %932::TieRegistry->import(qw($Registry));
optionally create somde associations. $Registry->Delimiter(/);
For most of this, it can use the library functions of thgreistry->ArrayValues(0):
installer and the gX Live Manager, both of which arégRregistry->FixSzNulls(1);
written in Perl.
The following code add$X Live to the search pathy register uninstaller. Failure not fatal.

and creates some menu shortcuts: my $Master_bsl = $Master;
#!/usr/bin/env perl $Master_bsl =~ s,/,\\\,g;
BEGIN {
require "timgr.pl"; my $rootkey = $Registry -> Open("CUser",
} {Access =>
Win32::TieRegistry::KEY_ALL_ACCESS()});
# Only make user-level changes even if admin my $k;
$opts{'w32mode'} = 'user’ if ($rootkey) {
$k = $rootkey->CreateKey(
# Note. The action_... functions read "software/microsoft/windows/" .
# their arguments from @ARGV. "currentversion/uninstall/OurTeXLive/");
if ($k) {
# Add TeX Live to path $k->{"/DisplayName"} = "OurTeXLive 2009";
unshift @ARGV, 'add’; $k->{"/UninstallString"} =
action_path(); "\"$Master_bs\w32unclient.bat\"";
$k->{'/DisplayVersion'} = "2009";
# create some shortcuts $k->{/URLInfoAbout’} =
unshift @ARGV, 'install’, 'shortcut’, "http://ourwebsite.edu/ourtexlive";
'dviout.win32', 'texworks', 'texlive-en’, }

'tlpsv.win32'; }
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warn "Failed to register uninstaller\n”
unless $k;

and for unregistering the uninstaller:

my $rootkey = $Registry -> Open("CUser",
{Access =>

Win32::TieRegistry::KEY_ALL_ACCESS()});

if ($rootkey) { # otherwise fail silently

my $k = $rootkey->Open(
"software/microsoft/windows/" .
"currentversion/uninstall/");

TeXLive:: TLWinGoo::reg_delete_recurse($k,
'OurTexLive/") if $k;

}

Prototype installer scripts are availablehap://tug.
org/texlive/w32client.html . Figure 4. TeXworks for Windows is included in TEX Live

ZENWorks.Novell has atool orks for repackaging

applications for . It tracks changes in the registrypath %this%tlpkg\tlperi\bin;%this%bin\win32;
and theMesystem during installation. The -generated %path%

installer of the repackaged application duplicates thdsg (one line)

changes. However, for me it was more practical to uséei PERL5LIB=%this%tlpkg\tiperlib;

Perl script, and | am grateful to the people that they %this%tlpkg;%this%texmfscripts\texlive

let me. rem (one line)

Directory layout rem Start Perl script of the same name

We assume the standargXTLive directory layout, with perl "%-~dpn0" %* .

texmf-local one level higher than the other trees: rem Give user opportunity to scan output msgs
pause

parent —— 2009 , . .
Note theWrst line, where the batale Vnds its own di-

bin win32 rectory:set this=%~dp0. This syntax has been available
—— texmf since Windows

Thew32client andw32unclient scripts assume that
they are in the root of the installation,e. in <par-
ent¥2009. However, this is easy to change.

— texmf-dist

texmf-config
— texmf-var

— tpkg Getting T X Live on the network

L texmf-local TheVrst step was asking the department for a direc-

tory to install into, preferably with write access for me,

so that | can do maintenance without having to involve
every time.

The next step was copying everything to that direc-
tory. For transport, | nowadays make a giant zip of the
Batch wrappers installation and putitona stick.

We also need a wrapper batéto make sure that the g1 the installer is integrated into the Novell

Perl from 'BEX Live is used rather than a locally installeginenu. sed/gure 3 on page 87. This is done bystaJ

Perl, andl to take _cafre thgmgrrﬂe’_ the -E()j( Live Il\_/lban- The installer places theX Live menu itself under
ager Perl script, is found. ThWe is used as a library o1t / programs, just as the native installer does.

by our custom installer. Below is a bare-bones wrapperg, maintenance, | used to do small changes manually

batchMe; in the standardgX Live we use much more 54 g |arger changes by wholesale replacement. For the
involved wrappers, with various safeguafds. future, rsync looks like a better way.

set this=%~dp0
rem Use TL Perl

It is possible to choose another layaug.without the
year level, but then the components gkTLive need a
bit more help to/nd their supporiMes.
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Additional software A new slightly annoying twist is that even administra-
TeX Live by itself is pretty complete. For Windows, iiors don't have these privileges automatically. To start
includes the gXworks cross-platform editokgure 4), a program with admin privileges, you can right-click
and the _View PostScript viewer, which can also reatie shortcut, which usually gives you an option "Run as
pdf. As mentioned earlier, it also contains private copiadministrator'. An administrator has to c@m his inten-

of Unix mainstays such as Perl and Ghostscript that matigns, a non-administrator has to provide administrator
TeX Live components depend upon. credentials at this point.

Nevertheless, some additions would be desirable:
other editor besidesgXworks, more graphics suppor
maybe a bibliography editor.

But there are requirements for such add-ons:

\FHualization. But there is another, more insidious twist:
tVista/Win? may guess that a program needs administra-
tive privilegesg.g.because it has “install' or “setup' in
its name. If such a program wasn't started with admin-
istrative privileges, Vista may fake them. In particular,
attempts to write to Program Files might result in writ-
ings tousekappdata\locallvirtualstore . For registry
access, similar virtualization might be appted.
Several programs looked interesting, but didn't meet thesgln.Stalllng B L|ve_W|th real adm_ln pr_lv_lleges gnd

i . adding packages with faked admin privileges is not
requirements or had other problems. They include altﬁr- L .

. ; ! " ealthy for a EX Live installation.

native £TpX editors EXmaker and WinShell, bibliogra- his compatibility mode can be avoided by the addi-
phy editors JabRef (Java-based) and BibEdt, and a couple P y y

tion of amanifestwhich is a bit of that explicitly
of draw programs, and TpX. So | followed the eXam“.)k%ells Windows under which privileges the program needs

of previous X Live s and put installers for them in : . .
asupport subdirectory. Frankly, | don't know whetherto be run. The options are (explanations literally taken

anybody has made use of these installers. from msdn.microsoft.com):

@ Free (asin beer)
@ Per-user coviguration
@ Usable for non-geeks

Editor. For 2008, | decided to stick witgXhicCenter as asinvoker The application runs with the same access

editor. | wrote some fairly elaborate code to \dgure token as the parent process.

it for TpX Live, since the automatic cdguration didn't highestAvailable The application runs with the

work as nicely for gX Live as it did for MiKEX. | also highest privileges the current user can obtain.

looked at EXmaker. It would have been much easier te@quireAdministrator The application runs only

corvgure, but at that time it still lacked some important for administrators and requires that the applica-

features. tion be launched with the full access token of an
For the 2009 release I'll kegg<micCenter, if only administrator.

because many users dislike change, but I'll also include

TeXworks, which is already part of standand<TLive. ~ This can be embedded into the binary or added as

. . . . _aseparat®le with the same name as the program, but
DocumentationThe EX Live menu contains various,, . :
h | h h dthe * with .manifest appended.
shortcuts to manL_Jasl,, suchasthe — andthe Mot g is our manifesvle for the Windows Perl exe-
so short introduction'. There are also links to the

o . _cutable:

catalogue and to my own web page for this installatior), e - . -
. . : <?xml version="1.0" encoding="UTF-8" standalone="yes"?>

http://tex.aanhet.net/miktex/ 0. <assembly xmins="urn:schemas-microsoft-com:asm.v1"

manifestVersion="1.0">
Vista and Windows 7 <assemblyldentity
Strictly speaking, this topic doesn't belong here: the net- /=27 LODY e
work installation only targets machines. However, for  name="perl.exe"
the standardgX Live we had to make sure it would work  type="win32"/>
properly with Vista and Windows 7. Testing this, we ran <”<U::c”ljcr’itX:"”S:"“m1S°hema5'mi°'050“'°°m1asm-V3">
into some interesting problems. <requ)<;stedPrivileges>

. . . <requestedExecutionLevel level="asInvoker"/>
UAC. Vista introduced User Account Control, or in </requestedPrivileges>

short. This means, among other things, that only admin- <security>

istrators are allowed to install software under Programs/trustinfo>

Files, and only administrators are allowed to change tf@ssembly>

more important system settings in the registry. We believe that, with the addition of a couple of manifest
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Mes and some tests on admin privilegeX, Oive 2009 Notes

has become Vista-safe. 1. MAPS 33 pp. 59-64 and TUGboat 27:1 pp. 22-27.
2. MIKEX 2.8 may be easier to deal with, but | didn't check
Conclusion this out.

So you see that maintaining gXTinstallation has little gétE(Vb:;gpee\ﬁebneg:jsseig;ceoggdg?;ﬁ;yhggg%’iﬁ;ﬁgﬂ?ﬂ the
to do with X, slightly more with programming, but is4. This only happens on 32-bit Vista/Win7.

mostly a matter of tying disparate pieces together.

Siep Kroonenberg

n.s.kroonenberg@rug.nl
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Using EX's language within a course
about functional programming

Abstract

We are in charge of a teaching unit, entitlecdAdvanced
Functional Programming for 4th-year university
students in Computer Science. This unit is optional
within the curriculum, so students attending it are
especially interested in programming. The main
language studied in this unit is Scheme, but an
important part is devoted to general features, e.g.,
lexical vs. dynamic scoping, limited vs. unlimited extent,
call by value vs. call by name or need, etc. As an
alternative to other programming languages, gX allows
us to show a language where dynamic and lexical
scoping \def vs.\edef coexist. In addition, we can
show how dynamic scoping allows users to customise
TeX's behaviour. Other commands related to strategies
are shown, too, e.g.\expandafter , \noexpand More
generally, TEX commands are related to macros in more
classical programming languages, and we can both
emphasise di culty related to macros and show
non-arti cial examples. So EX is not our unit's main
focus, but provides signi cant help to illustrate some

di cult notions.

Keywords
Functional programming, X programming, lexical vs.
dynamic scope, macros, evaluation strategies.

Introduction

If we considemprogrammingin TeX [17, we have to

ative programming-the paradigm implemented within
more “traditional' languages, such@fl§—emphasises
changes in state. Many universities include courses about
functional programming, examples being reporte®bh [
Besides, such languages are sometimes tauglisias
programming languages, according to an approach com-
parable to [1, 8, 32] in the caseSwheme

Let us remark that some tools developed as part of
TeX's galaxy have already met functional programming:
cl-bibtex[18, an extension of BTeX—the bibliography
processordg usually associated with théTExX word
processor [20]—is written using 2C L [7];

x ndy, a multilingual index processor for documents writ-
ten usingATpX [24 § 11.3] is based on C L ,too;

B TX2 [4], a converter frombib format—used by
the bibliography databasdes of B TeX—to 3is
written in 4[21; MIB TgX,5, a re-implementation
of B TeX focusing on multilingual featured ] is writ-
ten in Schemd 15; as another exampléjaskelf [2g
has been used ir8§; last but not at least, there were
proposals for developingrS’—a re-implementation of
TeXx—using .8 an object-oriented system based on
C L [39]

The unit we mentioned above is entitlédvanced
Functional Programmiriylt is an optional unit for 4th-
year university students in Computer Science, part of the
curriculum proposed at the University of Franche-Comté,
at the Faculty of Science and Technics, located at Besan-

admit that this language is old-fashioned, and programgsn, in the east of France. Most of these students already
are often viewed as rebuses, as shown irPterls of X know a functional programming languaghemebe-

programmingdemonstrated at Bachgd conferences.

cause they attended a unit introducing this language in

Some interesting applications exemplifying this languagfe 2nd academic year in Computer Sciéfc@ther
can be found in19 30, but as noticed ing], 'some of students, who attended thest two university years at

these programming tricks are ingenious and even eleg@iifort, know

However [...]itis time for a change'.

. So this unit is not an introductory
course; we delve thoroughly into functional program-

So, atvist glance, it may be strange to use some éXN9-
amples of gX programming within a present-day course

devoted tarunctional programmingLet us recall that

In the next section, we expose the “philosophy' of our

this programming paradigm treats computation as tlhmit. Then we summarise the features pKThat are
evaluation of mathematical functions, avoiding state andeful within this unit and discuss our choice KT
mutable data as much as possible. Functional progr&saading this article only requires basic knowledge of

ming emphasises functions' application, wheregeer-

programming; readers who would like to go thoroughly
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(define (factorial x) (defun factorial (x)
Return! if x is a natural number, the “false' "Behaves like the namesake functiosoheme
value otherwise. (cf. Fig. 1).
(and (integer? x) (not (negative? Xx)) (and
(let tr-fact ((counter x) (integerp x) (not (minusp x))
(acc 1)) (labels ((tr-fact (counter acc)
Returnsacc * counter! . ;; Thelabels special form of
(if (zero? counter) n C L introduces local
acc ;; recursive functions [33, § 7.5].
(tr-fact (- counter 1) (if (zerop counter)
(* acc counter)))))) acc
(tr-fact (- counter 1)
Figure 1. The factorial function, written using Scheme. (* acc counter)))))

(tr-fact x 1))))

. Figure 2. The factorial function in Common Lisp .
into Schemeconstructs we have used throughout our

examples can refer t83, very didactic. Of course, the
indisputable reference aboygiXicommands is [17].

know. Besides, this unit ends with some advanced fea-
) tures of this language: delayed evaluation, continuations,
Our unit's purpose hygienic macrosg. In addition, this choice allows us

Functional ing | h to perform a demonstration of ~ 15[13, initially de-
unctional programming languages have a common r§$§1ed as the stylesheet language for 16texts. These

ik:] t2|e -cal((::ﬁlus,ha formal systerfn de\_/elczgsq in :che 198 dents attended a unit about and 17[34 the
y Alonzo Church to investigate function\detion, func- year before, and  —which may be viewed as s

tion application, and recursiof3][ However, these pro- ncestor—is based on a subs&@asfeme enriched by
gramming languages are very diverse, some—e.g., theiﬁ%r?:ialised libraries

dialectdl—are dynamically typed, some—e.gStan- '
dard ML13[27, , Haskel—are strongly typédand
include atype inference mechanisrand-users do not

have to make precise the types of the variables they guage used, some applications may be easyoutfi

they are inferred by'the type-checkgr; in practice, en Tmplement. When you put down a statement, running
USers haﬁ'ﬁ to concilvhe a progrﬁm I:JSIr(ljg a strongly YRE8tten results in something predictable. That hides an
approach because If the type-checker does not succ_eehq) rtant point: a language results from some important
associating a type with an expression, this expressiogices: does it use lexical or dynamic scoping, or both?

proclaimed incorrect. As e_xamples, Fi_g. 1(resp. 2) SI"\‘?)VYIIustrate this notion with some examples gxXTthat

how to program the factorial function @pheme(rgsp. is the dUerence between the commanfiistquestion

C Ib_ )- Ilr.' l()joth casesl, thebfactonal quct:con W%rlld\secondquestion in Fig. 4. The former can be related
give can be applied to any value, but returns the factorigf, - scoping, because it uses the value associated

of this value only if it is a non-negative integer, otherwis&ith the \state command at dénition-time and pro-
the result is the “false' value. Fig. 3 gives the same fl{m:-

L ; ) ; ces:
tion in Standard ML it can only be applied to an integer,

as reported by the type-checker (see the line beginning You're happy, ain't U?
with ™).

When we begin to program, the language we are learn-
ing is always shown agnite productlt has precise rules,
precise semantics, anddsnsistent According to the

whereas the latter can be relateddgnamicscoping,

A course explaining the general principles of funEecause it uses the value of thiate command at run-
tional programming with an overview of some existingMe and yields:
functional programming languages would be indigestible
for most students, since they could only witiXdulty be-
come familiar with several languages, due to the amountStudentsvnd this notion dX cult: some know that
of time that can be allocated to each unit. In addition, thilsey can redéne a variable by means oflet form
oretical notions without practice would not be very usefuh Emacs Lisp[23, but they do not realise that this
So, our unit'svrst part is devoted to the-calculus' bases would be impossible within lexically-scoped languages
[10. Then, all the practical exercises are performed wisuich a<C or Scheme In other words, they do not have
only one languagé&chemewhich most students alreadytransversatulture concerning programming languages,

You're afraid, ain't U?
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fun factorial x = \def\state{happy}
(* If xis a negative integer, the predeVned \edef\firstquestion{You're \state, ain't U?\par}
exceptiorDomainis raised [27, 88 4.5-4.7]. The \def\secondqu_estion{You're \state, ain't U?\par}
internal functiontr_fact is deVned by means of \def\state{afraid}

pattern matching [27, § 4.4]. Figure 4. Lexical and dynamic scope within EX.

*)
if x < 0 then raise Domain
else let fun tr_fact 0 acc = acc |

tr_fact counter acc = {\def\firsttwodigits{20}
tr_fact (counter - 1) \def\lasttwodigits{09}
acc * counter \global\edefithisyear{%
in tr_fact x 1 \firsttwodigits\lasttwodigits}}

end ;

. . . Figure 5. Using TeX's \global command.
> val factorial = fn : int -> int

Figure 3. The factorial function in Standard ML.
You're \noexpand\state, ain't U?\par}

and this commantthirdquestion behaves exactly like
they see each of them as an independent cell, a kindsefondquestion (cf. Fig. 4).
black box A second construct, useful for a point of view related
to conception, isglobal , shown in Fig. 5, because it
The central part of our unit aims to emphasise thedBows "global' commands to be\ed within local en-
choices: what are the consequences of a lexical (respYtignments. There is an equivalent methodcheme
namic) scope? If the language is lexical (resp. dynanfiglf,not naturally: see Appendix. Let us go on with this
what kinds of applications are easier to be implementedgure; any gXnician knows thatthisyear no longer
Likewise, what are the advantages and drawbacks of Werks if \edef ' is replaced by\def *. This illustrates that
call-by-valud8 strategy vs. call-by-name? In the lanlEX commands have limited extent.
guage you are using, what is variables' extEht®f
course, all the answers depend on the programming lanNuances related to notion of equality exist gXTlet
guages considered. But our point of view is that a couksebe a command already deed:
based orschemeand using other examples ipImay \let\b\a
be of interest. \defic{\a}

the former expresses thatand\b are “physically’ equal,
TE)('S features shown it allows us to retaina's devhition, even it is changed
afterwards; the latter expresses an equality at run-time,
As mentioned abovﬁjef and\edef allow us to illustrate ensuring that the commantts and\a are identicaL even
the derence between lexical and dynamic scope. M@sh change?2
present-day programming languages are lexical, but Weschemes standard does not allow end-users to know

can observe that the dynamic scoping allows mgst Tyhether or not a variable is bound®®3 A TgXnician
commands to be redfeed by end-users. The dynami¢,quld use:

scope is known to causariable capture®® but TeX is
protected against undesirable redigions by its internal
. . \else...%

commands, whose names contains @eharacter. Of ..

. ! v M
course, forcing these internal commands' ¥itéon is . i ) ) o )
allowed by thamakeatletter command, and restoring0r beginners in programming witheX, this is quite a
TEX's original behaviour is done by thmakeatother CcOMplicated statement requiring the commainelax
command. and\ifx to be introduced. However, that leads us to

If we are interested in implementation consideratiorf§troduce not only the construitsname...\endcsname,

the commands within aredef 's body are expanded, sd?Ut alsdexpandafter , which may be viewed as kind of
this body is evaluated as far as possibigo show this cgll by value. A simpler example of using this strategy is
point, we can get dynamic scope with def com- 9iven by:
mand by preventing command expansion by means\gfpercase\expandafter{\romannumeral 2009}

\noexpand —which yields "MMIX'—since this préded command
\edefithirdquestion{% \uppercase is given its only argument as it is; so

\expandaftenifx\csname x\endcsnamelrelax...%
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putting the \expandafter command causes this arguC0nC|USi0n
ment to be expanded, whereas removing it would P

N ur unit is viewed as theoretical, whereas other optional
duce ‘'mmix’, becaudeppercase would leave the group

units are more practical, so only a few students attend

{\romannumeral 2009} untouched, thefromannumeral . )
would just be applied ta00a That is, EX commands are ours. But in gen.erall, students who choose it do not .regret
' it, and in fact enjoy it. They say that they have clear ideas

4 N L .
macrod*in the sense of ‘more classical programmmegaout programming after attending it. Some students

languages. view our examples ingK as a historical curiosity since
The last feature we are concerned withmixVxed , : . . o
. I this language is quite old and originates from the 1980s,
terms, related to parsing problems and prioritigX dan : . .
! ) : =" 70 but they are surprised by its expressive power. Some, that
put mixVxed terms into action by meansaélimitersin X : . . X
are interested in usingsX more intensively, can connect

a command's argument, as in: e .
programming in X to concepts present in more modern

Discussion Acknowledgements

As shown in the previous section, we ugXTas \when | decided to useX to demonstrate “alternative’
a ‘cultural complement’ for alternative constructgnplementations of some features related to program-
and implementations. ~ Sometimes, we explain difing, | was quite doubtful about the result, even if |
ferences by historical considerations: for exampi@iew that some were interested. But feedback was pos-
the dlerence betweefdef and \long\def —that is, jtive, some students were encouraged to go thoroughly
the diUerence inAIEX betweenitextbf{...}  and into implementing newgX commands for their reports
\begin{bfseries}...\end{bfseries} —comes from per-and asked me for some questions about that. Thanks to

formance considerations, since at the tifp¢ dame out, them, they encouraged me to go on with this way in turn.
computers were not axXeient as today. Nevertheless,

are there other languages that could be successfully used . .

as support of our unit? Yes and no. Appendix: \global in Scheme
An Interesting exampl_e could be C L . Nev- In this appendix, we show that a construct Ngbal in

ertheless, this language is less used now than some y‘ﬁ%ESmay be needed. Then we will explain why it cannot

ago, and it is complexed by the use of sevenadme- be implemented iséhemdn a “natural’ way.

space3d® Besides, this language's initial library is as big L der th handiidi " h

as possible; it uses old constr@&3hat is why we give . L€t us consider that we are handlidgnensionsthat

some examples in C L, but prefer for our course IS @ number and a measurement unit—given as a symbol—

to be based oSchemewhich is “the' modern Lisp dialect/ike in TEX or - A robust solution consists of using a
from our point of view. list prevxed by amarker—e.g.((*dimension*) 1609344

Concerning the coexistence of lexical and dynanflt™—such that all the lists representing dimensions—of
variables, therl2” language 37 provides it. In addi- YPedimension—share the same head elemerined
tion, it has been successfully used to develop large <¥#€: To put this marker only when the components—a
ware packages, so examples could be credible. HowevBHpber and a uni€—are well-formed, it is better for
seems to us that dynamic variable®rl are rarely used the access to _thls marker to be restrl_cted to the functions
in practice. In fact, the two dynamic languages mainfjtérfacing this structure. So here is a proposal for an
used ar€€macs Lisgand EX, in the sense that end-userdMplementation of functions dealing with dimensions:
may perceive this point. From our point of view, usinget ((*marker* '(*dimension*)))
examples ilEmacs Lispequires good knowledge about (define (mk-dimension r unit)
the emac3@8 editor, whereas we can isolate, amopy'§ - Performs some checks and creates an

features, the parts that suit us, omitting additional details :: object of typelimension, whose
about EX's tasks. Likewise, such an approach would be :: components areandunit .
more diX cult with Perl. ca)

(define (dimension? x)
;;  Returngtt if x is of typedimension, #f
;; otherwise.

)

(define (dimension->mm dimension-0)
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(define mk-dimension)
(define dimension?)
(define dimension->mm)

Jean-Michel Hu en

(let ((*marker* '(*dimension*)) ; Only the cell's address is relevant.
(allowed-unit-alist
*((cm . ,(lambda (r) (* 10 1)) ; Each recognised unit is associated with a function giving the
(mm . ,values)))) ;. corresponding length in millimeters.

(set! mk-dimension
(let ((allowed-units (map car allowed-unit-alist)))
(lambda (r unit)

(and (real? r) (>= r 0) (memq unit allowed-units) (list *marker* r unit)))))
(set! dimension? (lambda (x) (and (pair? x) (eq? (car x) *marker*))))

(set! dimension->mm

(lambda (dimension-0) ; dimension-0 is supposed to be of type dimension.
((cdr (assq (caddr dimension-0) allowed-unit-alist)) (cadr dimension-0)))))

Figure 6. Global de nitions sharing a common lexical envirmment in Scheme.

;;  Returns the value aimension-0, [2]
;; expressed in millimiters.

) [3]

Unfortunately, this does not work, becadséne special [4]
forms inside the scope ofet special form are viewed
aslocaldevnitions, like\def inside a group ingX. So,
mk-dimension dimension?, anddimension->mnbecome [5]
inaccessible as soon as tleis form is processed. The
solution is to dghe these three variables globally, and
modify them inside a local environment, as shown If]
Fig. 6.

Thismodus operands quite articial, because it usesl 71
side éJects, whereas functional programming aims to
avoid such as far as possible. But in reality, from a
point of view related to conception, there is no ‘actu?g]
side éJect, in the sense that variables likk-dimension
dimension?, anddimension->mnwould have beewrst

given values, and then ma@id. Thevrst bindings may [9]
be viewed agpreliminary declarationg however, using
“global' declarations for variables introduced within a
local environment would be clearer, as gXTTo sum up, 1o
such an example illustrates that some use of assignment
forms are not related to actual sideeets, and gX's
\global command allows us to explain how this examplﬁl]
could appear using a “‘more functional' form, without any

side d&Ject3!
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Notes lambda expression's body. They use a technique—so-called
lexical closure-allowing the function to retrieve its\dation
environment.

22. There is another distinction 8theme between “physi-
G (functioneq?) and “visual' equality (functioaqual?) [3],
§11.5].

23. C L allows that about variables and functions, by
means of the functionsoundpandfboundp[33, 7.1.1].

6. This language was named after logician Haskell Brooks CUStY “\14-ros exist iScheme the best way to implement them

(1900-1982). : S - X A
7. NewTypesettingyystem. It wad/nally developed usingava |§§tqel uzsg g‘hﬁ'ig']cmacros’ working by pattern-matching
[14]. 25. As an example of handling several namespaces in C

g% L t_Obj]?ctSt_/steml.l s h. In 2009 it L ,let is used for local variables, whereas local recursive
- Tjogrammation fonclonnetie avafiaag-rench. 'n ' " functions are introduced Hybels , as shown in Fig. 2.

has been renamed t@utils pour le développemegitools for 26. For example, there is no hygienic macroin C L

Developmeitbut changes in the contents are slight. ; :
10. The program of this 2nd academic year unit can be fo% Erd?;i:ﬂg?\l/lE;\(g%cstlon ReportLanguage.

in French in [8]. 29 although we consider only centimeters and millimeters
11._‘Lisp' stand; f(_)LFSt P_rocessing, becaus_e Lisp dialect t.h.e. éxamplggiven in Fig. 6 forysake of simplicity.
major structure is linked lists. Their syntax is common a InSchemés last version a,variable can bavded without
based on fully-parenthesised Yfxed expressions. Lispsst ' '

X : - an associated valug], § 11.2.1]. That was not the case in the
version, designed by John McCarthy, came out in 1238 [version beforel5 8§ 5.2], so such a variable declaration was

This language has many descendants, the most used nowaa% adummyvalue, which enforced the use of sidéets

being C L andScheme .
12. “Dynamically typed' means that we can know the typegi!" Many data structures, comparable with our type

an object at run-time. Examples are given in Figs. 1 & 2 imension, are used within MIBTEX's implementation, as
13. ° 'stands for Metd_anguage' and has been initially develbrIeW sketched in2. Another technique, based anessage-

> . passing allows us to avoid sideUects. Only one function
oped within the formal proof system (Logic forComputabIe_ \F/)vould ge dd&hed to manage dimensions, arxlld the three func-

Functions) f]. Later on, it appears as an actual programming - oo implemented bynk-dimension dimension?, and

language, usable outside this system, and its standardisa] Qb nsion->mmwould be implemented by messages sent to the

resulted in theStandard ML language. : L A
14. There are severaMtdtions ofstrong typing The most used general function, the result being itself a function.

within functional programming is that the variables are type Michel H
at compile-time. Some courses at the same level are base -Michel Hu en

a strongly typed functional programming language, examp £ (E.A CNRS 4157), .
being or Haskell Is that choice better tha®cheme This  NIVersity of Franche-Comté, 16, route de Gray,
is a lively debate. .. but it is certain that these courses do &6‘930 Besancon Cedex, France
emphasise the same notions as a course based on a Lisp dialect.

15. DocumentSyle SemanticspecMcationLanguage.

16. SandardGeneralisedMarkupLanguage. Ancestor of

(eXtensibleMarkupLanguage); it is only of historical interest

now. Readers interested in  (resp. ) can referto 2]

(resp. [29)).

17. «tensibleSylesheet. anguagélransformations.

18. Nowadays, the call by value is the most commonly used

strategy—in particular, i@ and in Scheme—the argument ex-

pression(s) of a function are evaluated before applying the func-

tion. For example, the evaluation of the expresganorial

(+ 1 9)) —see Fig. 1—begins with evaluating 1) into 10,

and thenfactorial  is applied tdl0. In other strategies, such as

call by namer call by neegargument expressions are evaluated

whilst the function is applied.

19. Theextentof a variable may be viewed as its lifetime: if it is

limited, the variable disappears as soon as the execution of the

block establishing it terminates; if ituslimited, the variable

exists as long as the possibility of reference remairclieme

variables have unlimited extent.

20. Avariable captur@ccurs when a binding other than the

expected one is used.

21. On the contrarySchemeinterpreters do not evaluate a

1. The most recent pearls can be found in [34].

2. AmericanNationalStandardd nstitute.

3. HypefText Markup Language, the language of Web pag
[25] is a good introduction to it.

4. CategoricaAbstractMachineLanguage.

5. MultiLingual B TeX.
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Introducing new French-speaking users
to BIX quickly and convincingly

Abstract but we did not have enough time to show very advanced
Fo_r fou_r university years, we hac_i to introduce 2nd-year features.
university students in Mathematics toATEX. An We think that the approach we follow is interesting.

important goal was to make them able to USETEX In a st section, we make explicit our requirements and
when they are given some long homework in

Mathematics the year after (3rd-year university). This the pitfalls we wanted to avoiql. Then we sh_ow the broad_
teaching unit only included lab classes and was 15 hours outlines of the steps of our unit and summarise the experi-

long. We present our approach in detail and explain ence we got. Of course, reading this article only requires
how it was perceived by students. basic knowledge abo!fEX.

Keywords .

Teaching ETEX, successive steps of a course, What to do? What to avoid?

lab-class-based curriculum, students' perception i . . . .
Many introductions toAIEX begin with typing a small

text and enriching it; some examples ag2d. Our
) starting point is that thisnodus operandias too many
Introduction drawbacks, especially for non-English-speaking future

. . . users, in particular for French-speaking ones. First, only
When HIEX [2 came out, it was sometimes ‘_"e"_Ved S & few students are familiar with typing texts quickly
program hard to use, except for computer scientists farg‘ll

! . ) . d intensively, even if some have already used comput-
iar with hermetic programming languages. However thé'srs. They may make some typing mistakes in command
word processor has become more and more well-kno

| . ) Ames. of course, arffgX teacher is able tox them,
asa povyerful too_l that produces _hlgh-quallty print ou yut the price to pay is loss of time and dynamic. Besides,
put. Besides, beginners can learn it now with many bog dents need to be convinced EX from their Virst
introducing it, in many languages, some—non-limitative—__ . ;
examples arél in English, f 22 3q in French, p7 in experiments. They should see that this word processor

: ! ; . : ) is suitable for large-sized texts, at the beginning, they
German, §, 34 in Hungarian, B in ltalian, [7] in Polish, gy, 14 e able to observe that it is easy WiTpX_to ap-

[3]in quern Gr_eek, .- N a_dd_ltlon,_some_ un'vers't'?ﬁy some changes related to layout: changing characters'
propose introductions téTEX within their curricula An basic size, switching one-column and two-column lay-

example s a unit—entitlgtientlve Toclswe taught for outs, ... All these goals can be reached only if students

four academic years (2004-2008), at the Faculty of SCiﬁ%%iven a text already typed and ready to be processed.

and Technics, part of the }Jniversity of Franche-ComFﬁat is, compiling this text should be successfuMise
and located at Besancon, in the east of France. time SE) there is no anxiety about this point

Students who attended this unit were in the 2nd aca-Besides, let us not forget that the most natural choice
demic year of MathematiésOne goal of this teachingfor a text to be typed by French students is a text in
unit was to ease the writing of an important homeworkrench. But some typographical rules atgedent from
the year after, that is, within the 3rd academic year fanglish ones: for example, a thin space—produced by
Mathematics, so a substantial part of this unit was dge ETeX command\, '—is to be put just before a "high’
voted to ATEX's math mode. Let us be precise that thigunctuation sigid, such as an exclamation or question
teaching unit was not optional; that is, all the studentgark®
had to attend it, even if they were not convinced"gPL
a priori. Of course, some had heard about it, some had
not. This unit only included lab classes and was 15 howlsereas the same signs are glued to the preceding text in
long. So students actually practised exercisegpgK,L English:

Joie, bonheur et délectation !
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there was a lot of fun! The steps of our unit

That is, such punctuation signs shoulchlstivet within | "€ Source text given to students1€][ More precisely,
French fragments. Of course, the simplest solutiont®§ VSt version,giavitio.tex, does not use thbabel
this problem is to use tHeabelpackage'&renchoption package, even though this text is in French, with a short
[25 Ch. 9]. So, end-users can typeus comprenez” introduction we wrote in English. Thaputencpackage

or Vous comprenez ? and the results will be typesetS Not used, either, so we usgXaccent commands, and
correctly in both cases: high' punctuation signs are explicitly preceded by a thin

space, e.g.:

Vous comprenez ? ] ]
Joie, bonheur et d\'{e}lectation\,!

This point may seem to be a digression, but our purpose_ L .
is to show how dK cult the beginning of an introduction  11iS text, a criticism about a book, came out in a
to BTEX for non-English-speaking people is. Teaché_Pé”m- It _has seemed to us to be very suitable for such an
are placed in a dilemma: either students have to tyjéroduction toATX, because:
set texts peppered with commands suchi'asor 1\, ', . ) )
or they should be given a big preamble, consisting@f it is 3 pages long, that is, a small-sized text, but not
many\usepackage directives, with the advice “You will _ t00 short; '
understand late¥: In the case of the French languag the introduction’s second paragraph reads:
this point is enforced because of accented letters: the ]
most frequently used are directly provided by French - using the \LaTeX\ word processor...
keyboards—for examplé'or "&', very frequent within . ‘ )
French words—but the keys are unusable ifthatenc @ Without the babelpackage'srenchoption, there
package has not been loaded with ldtén1 option [25 is a word hyphenated between a consonant and
§ 7.11.3]. If French students begin to lefgXlby typing :[he fOllOVyIng \{Owel, Wh'ICh is incorrect |n\Frenélh:
their own texts, there is no doubt that these texts will _ex-emple’ (for “example’, hyphenated ascample
contain accented letters. in English) should be hyphenated agem-ple’;”

Anyway, the best solution seems to be a complete tex@-in this text, some words need an emphasis stronger
in French or in English—and students can perfdrsh Fhan wha}t is usually expressed.by italicised characters:
exercises by changing some sentences or adding somi the original text, typeset using only the standard
short fragments. Students can put down some simpletyPewriter font? these words were written using
sentences in English, so writing in this language avoids capital letters:
some problems related to French typography. When they _ _
have become familiar with the commands"@fX and its Comment pouvait-IL savoir cela?
“philosophy’, the tools making it practical to write in the
French language—thabelandinputencpackages—uwill ~ 1he source text reads:
be introduced. From our point of view, a “good' text, _ i
usable as a starting point, should provide the following Comment pouvait-\superemphfil}...
features: ) ) )

and we can illustrate the use of variants of this new

@ a title, author, and date ideMeéd, so students can ~ commandsuperemph

learn about commands such\ase |, \author , \newcommand{\superemph}[1{\uppercase{#1}}
\date , and\maketitle ; an annotation may be a \newcommand{\superemph}[1]{%
pretext for introducing th&hanks command; *\uppercase{#1}**}

@ an average-sized text; \newcommand{\superemph}{1]{**\textsc{#1}**}

@ a command used without argument, in order to show ...

that a space character following a command's name That allows a kind ofsemantic markug 17, in the

without explicit delimiter is gobbled up; ~ sense that this markup is related to a semantic notion,
@ aword hyphenated incorrectly, so students can realise rather than some layout.

that some words may be hyphenated, and learn how

to Vx such a mistake, even if that is rare; TheVrst exercise is to compile the source text of this
@ apretext for introducing a new commandAiEX,  \kst versiongiavitto.tex, the second is to play with some
@ a pretext for introducing cross-references. options of thadocumentclass command:twocolumn
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12pt, ... so students can see that adapting a document toandinputeng; as an example taking advantage of

diUerent layouts is easy. Guidelines are giverlh [To KTpX's multilingual features as much as possible, a
sum up the order we follow: second version oflf], giavitto-plus.tex is given to
students;
@ basic notions: commands, environments, preambl@ the document's end is devoted to some complements
@ sectioning commandpart , \chapter , ... not demonstrated in lab classes: some converters to
@ parsing problem regarding commands without a right 10 (IKTRX2HTMI 1Y, Ch. 3], EX4ht [11, Ch. 4],
delimiter €f. suprd; HyperfTeX [19]), B TeX [28].
@ formatting environmentscenter, flushleft
flushright ;

@ changing characters' look: commands and environ-Of course, students are not required to master all these
ments such asextbf andbfseries \textsf and 't€Ms: we make precise the points students must know,

sftamily , ... and other information is given asmemorandume.g.,
@ introduci'ng and redening new commands: the list of commands changing characters' look. A second
\newcommar@nd\renewcommandise of “semantic’ document 19 is devoted to math mode and is organised

markup, by means of commands suchsaperemph S follows:
(cf. suprg, “local' d&nitions—surrounded by addi-
tional braces—uvs. global ones;

@ changing size: commands and environmentsll ,
footnotesize , ...

@ math mode vs. text mode;

@ spacing in math mode;

@ commands changing characters' look in math mode,
@ list environmentsitemize , description , enumerate e.g.\mathrm \mathit , .. ., additional packages such

: . intll
counters controllingenumerate environments, asamssymbor euscript _
diUerence between redeing valuesand look— @ commands producing Greek letters for mathematical
e.g., as done respectively by the commasalsni purpose\dlpha , ...) and symbolsigftarrow , ...)
and\labelenumi —insertion of footnotes; in math mode; , _ _

@ introducingpackagesexamples armdent rst® [25 @ supscrlpts, superscripts, frgctlons, radicals;
p. 32] anceurosym[25, pp. 408—409]: @ adjustments: commandsisplaystyle

@ notion ofdimensionshow the page layout parameters  \textstyle ., ..., operatortaking limits or not,
are da/ned [25, Fig. 4.1] and how to customise them: horizontal and verticadtruts theamsmathpackage's

@ how sequence of words (resp. successive lines) are'text command,

splitinto lines (resp. pages), useful commands suct@glevhition of operator names, by means of
\- , \linebreak , \pagebreak, \smallskip , \medskip, the commandsmathop, \DeclareMathOperator,

\bigskip , putting unbreakable space characters bé) \dDellcla.rteMathOperator*t,\rtr;athbin , \maftktlrr]el ; q
means of the "~ input character: elimitermanagement, by means of the commands

@ management ofross-referencesd introduction \left ,\middle , andvight ;
of auxiliary (.aux) Vles, commandsabel |, \ref , @ environmentsases and equation ; more features

\pageref ; Use of an additionatoc Vle for a table of ~ P€longing to theamsmathpackage, such as the

contents andkableofcontents command: environmentsnultline , split , gather, and the
@ introducing some basicldérences between French  commandstag , \intertext

and English typography; then we show how the @ énvironments belonging t6TEX: eqnarray,

babelpackage allowsTgX to typeset texts written in __ €dnarray’; .

many languages, possibly within the same documef@; environments useful for general matrices

introducing some useful commands of thabel (blplviVImatrix ) and arrays[eublarray ), pack-

package'§renchoption; the “standard’ preamble of a_ 29esmultirow, [dellarray , _
I5TEX document written in French is given: @ back toATpX's text mode and introduction of the

tabular environment.
\documentclass{...}

Two other documents gently bring this unit to its

\usepackagel...,french{babel} end:

\usepackage[T1]{fontenc}
\usepackageflatin1[{inputenc} @ [29 introducespdfETEX and thehyperrefpackage

[11, Ch. 2], taking as much advantage as possible of
(seeP5 887.11.3 & 7.11.4] about the packameenc the features of the 12format related to hyperlinks;
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@ [1]] is devoted to image insertion, by means of theas simpler for short fragments, but angKhician knows
packagegraphic(s|x)[25, § 10.2]. that it is possible to use a command Nkaall without
additional braces, in which case, this size change runs
Of course, all these documents include referencasiti the next size change command. If the markup as-
possibly on-line—that allow readers to learn more.  sociated with a command is not clearly expressed, some
students may be baed. Besides, let us consider three

L | d versions of an end-userdged command typesetting a
essons learne note using small-sized characters:

Teaching this unit gave good results: it actually seemadwcommand{\note}[1]{%

to us that students really enjoy discoverifigek and  \begin{small}#1\end{small}}

using it. Generally they got nice outputs. In additiomewcommand{\noteone}[1]{\small#1} % Wrong!
practisingATpX's math mode caused them to realise howewcommand{\notetwo}[1]{{\small#1}}

diverse "graphical’ expressions of Mathematics are. prcourse, anyATEX teacher can explain why the
example, ‘modulo’is both an\ired and prexed opera- \nateone command does not work as expected, and how
tor, as réécted by the two commanttsmodand\pmod 15 i this wrong dénition as done for thanotetwo
Likewise, the notion of operators taking limits separatg§mmand. However, a user who is usedrall as an

the layout—the location of each piece of informationssyironment—rather thafismall ..} ‘—would proba-

and the common notion—an interval's endpoints. Thattﬁy put down thisinote command as we did, and that is
the commands ofIeX's math mode may be viewed a$ndisputably the simplest solution.

presentatioln3markup:omparable to the namesake notion The commands and environments introduced by the
in MathML+°[33, § 2.1.2]. , IKTEX format have homogeneous taxonomy about de-
Anyway, let us recall that we taught students in Mathiniting arguments andléects. That is, the markup is

er_natics. Such students learned the basics of a Progkay clear, in particular for beginners. That may not
ming languagé! but do not plan to become computepe the case for commands originating frogx's ba-

scientists. So, they did not get used to presenting RIR: for example, if you would like to put a vertical
grams nicely, by indenting them, as students in Compuigt,t whose length is given, we can use the construct
Science learn to do, in order to be able to work on thep o 1o 1.1\baselineskip{}  [16 § 2.7], that is, using
again. A good exercise to emphasise this poMSSlo 5 ing ofmixVxedmarkup. Of course, dealing with such
give students a complicated formula to be typeset, theRommand is rare. But other commands belonging to
to ask them to change it. _ _plain T&X's math mode, such asver or\atop , are error-
Teachers have to give some advice about organisfigne since they have no argument and are only related
TEX source texts. For example, there should be no ot hositional relationships. Let us compare plax's
word on a line containingpegin or\end commands de-\oyer command with4TEX's \frac |, that has 2 arguments:
limiting environments, and nesting environments shoulfle source texts for the numerator and denomin&or.

be made clear by indenting them: Last but not least, we notice some points related to
. text before. the implementation we usedgXhicCenter B3, built on
\begin{itemize} top of the MiK'EX typesetting engine2d, and running
\item ... under theWindowsoperating system. This graphic inter-
\begin{itemize} face is very good, especially the correspondence between
\item . .. the editor's cursor and a marker in the resultidgil®
o Me. The main drawback is that MigX runs in non-stop
\end{itemize} mode. As a consequence, students may get almost com-
\end{itemize} plete texts in case of recoverable errors. So they do not
Text after. . . have to be aware of their errors and they perceive only

“serious' ones. Itis needed to introduce thenfoip\Ves,

Some notations shquld be avoided when a MOre S¥%3 ask them to tolerate only warning messages.
tematic markup is available. For example, we think that

it is better for students to get used to writing: ]
\begin{small} Conclusion

KTEX being extensible because of its numerous packages,
it is impossible for an introductory course to give all the
than Q\small ...} ' Of course, the latter may appear

\end{small}
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functionalities that already exist. In fact, teachers also
have to show how to usélgxX's documentation—good
documents exist in French—to learn more on their own.
But it is essential for students to understafigis phi-
losophy and get good methods. We think our methpd1 ]
fulMIs these goals. From 2003 to 2005, J.-MeHtiaught
4th-year university students enrolled in "Digital Publish-
ing' prograni? at the Letter Faculty of Besancon, and
got initial experiences for writinglH. A more concise
document ] has been used by A.-M. Aebischer for andl12 ]
ogous introductory courses given at the 18institute
for future teachers in Mathematics.

[13]
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1. License 2, parcours Mathématiques et Mathématiques a@@_n(;ms Pétiard _
quéesw.r.t. French terminology. D_epar_tment of Mathematlgs (UMR CNRS 6623),
2. This notion of “high' sign of punctuation belongs to Fren&ffliversity of Franche-Comté, 16, route de Gray,
typography's terminology. A short survey of these rules is givérr030 Besancon Cedex, France.
in[6, 88 9.21-9.33], a more complete referendd]isn French. '—,”:C (,EA CNRS 4157), 3
3. The following quotations come from [10]. University of Franche-Comté, 16, route de Gray,
4. This notion is explained in [21, Ch. 7]. 25030 Besancon Cedex, France.
5. So do4, 7,27 31 The st example 0f34 does not use any
package, theusepackage command being introduced immedi-
ately after. In addition, examples giverMast are small-sized,
so introducing some variants—ehggcolumnyvs.onecolump—
would not be very convincing. On another subject, French texts
can be typeset using the packafyeach(pro|le)[8, 9], as al-
ternatives to thévabelpackage, but the problem of introducing
such a package at the course's beginning remains the same.
6. Except for etymological hyphenation, now hardly used in
practice.
7. In fact, this point is debatable, because some French typogra-
phy manuals consider that a word should not be hyphenated
before a silent syllableexemplesounds as [ Z{ pl]. (That
is why this word is not hyphenated in the version processed
with the babelpackage'érenchoption.) But these typography
manuals mention that this convention iaiult to follow, in
particular when text columns are narrow, as in daily newspa-
pers, for example. More details about this point can be found in
[12].
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Oriental TeX by a dummy

Abstract
This article is converted from the slides presented at the cosrfee.

What is Oriental T gX

@It is a project by Idris Samawi Hamid, Taco Hoekwater and Hans Hagen.

@The project started shortly after we started the Ig¥afdroject.

@It boosted development of LygTthanks to a grant that paid for coding LyxT

@It also boosted the development of GEfTMkIV and was a real good torture test
for OpenType font support.

@This project also costs us a whole lot of time.

@The main objective is to leEX typeset high quality (traditional) Arabic.

@Closely related to this is to extend CgKT capabilities to deal with advanced crit-
ical editions.

@In the meantime a high quality Arabic OpenType font has become part of the
package.

How we proceed

@Of course we were a bit too optimistic when setting the time schedule for this
project.

@This is because we need to have quite some bits and pieces in place beforehand.

@For instance, making the font and perfecting OpenType support involves a lot of
trial and error and testing.

@This is mostly due to lack of sp¥cations, benchmarks and limitations in tools.

@We have identied the needs for critital editions but have postponed some of that
till we have opened up more of LyT

@We are also getting a better picture of what is needed for advanced right-to-left
typesetting, especially in mixed directionality.

Simple OpenType fonts

@In Latin scripts we have mostly one-to-one and many-to-one substitutions.

@This can happen in sequence (multiple passes).

@Sometimes surrounding characters (or shapes) play a role.

@In some cases glyphs have to be (re)positioned relative to each other.

@Often the substitution logic M&wed and it is assumed that features are applied
selectively®@TP. select and apply).

@Of course this is unacceptable for what we have in mind.

The Oriental T gX approach

@We put as much logic in the font as possible, but also provide a dedicated para-
graph builder (written in Lua).

@The so-called First-Order Analysis puts a given character into isolated, initial, mid-
dle, orVnal state.

@The Second-order Analysis looks at the characters and relates this state to what
characters precede or succeed it.
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Hans Hagen

@Based on that state we do character substitutions. There can be multiple analysis
and replacements in sequence.

@We can do some simple aesthetic stretching and additional related replacements.

@We need to attach identity marks and vowels in proper but nice looking places.

@In most cases we're then done. Contrary to other fonts we don't use many liga-
tures but compose characters.

But we go further

@The previous steps already give reasonable results and implementing it also nicely
went along with the development of Ly2Tand CongXt MKIV.

@Currently we're working on extending and perfecting the font to support what we
call Third-Order Contextual Analysis.

@This boils down to an interplay between the paragraph builder and additional font
features.

@In order to get pleasing spacing we apply further substitutions, this time with
wider or narrower shapes.

@When this is done we need to reattach identity marks and vowels.

@Optionally we can applyiz-like stretching as &nishing touch.

Look at luatex (kheetawul)

RS
B

@no order (kh'taw [u] I)

@Vrst order

@second order

@second order (Jeem-stacking)

@minimal stretching

@maximal stretching (level 3)

aZwass

@chopped letter khaa (for e.g. underlining)

Hans Hagen
Pragma ADE, Hasselt
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Writing Pitman shorthand with
Metafont andALEX

Abstract

With pen shorthand, the traditional speech-recording .

method, unwritten speech is at rst manually captured (p) (0) (1) (d) (ch) (h) (k) (9)

and then transliterated into a digital text. We have () (v) (th) (dh) (s) (2) (sh) (zh)

built programs which reverse the second step of this | 0

process, i.e. transform text into shorthand. . $ Yo

Here we present as a special case an online system,

which converts English text into Pitman 2000 shorthand Though invented in 1837, the design is guided by
using Metafont and ATEX. The impact of our system modern phonological cla¥siations and principles[§].
on pattern recognition of handwritten shorthand and on Thus the signs of voiced consonants are rvomgy

stenography teaching is discussed. written variants of their unvoiced counterparts. Friction

| der t imate th d of h aloh X)s. occlusion of a consonant is denoted by rounding the
h order 1o approximate the speed of speech, alpha &Iresponding sign (cf. the rows). A change of the place

based shorthand systems make use of phonetic Wt rticulation causes a change of slant in consonant signs
abbreviations and simpied writing, thus reducing the}scf the columns)

redundancy of the orthographic code and the grap 'CRemaining strok@sare:
redundancy of longhand characters.

In the following sections we exemplify these principles
with the Pitman shorthand languadabbreviated as )
and describe how the Pitman 2000 shorthand system can
be implemented in Metafont [4].

nasals | liquids

(m (Mmg | ©OCN

Elements of PSL

A glyph of one or more words as denoted with, the ~ The signs are horizontals,  are
so-calledstenemis composed of upstrokes;all other consonant signs are downstrokes.

] o o ) Vowel, diphthong and triphone sigrEhese diacritical

an outline  consisting of joined consonant signs,  signs are placed alongside a consonant sign, before or

~ written without lifting the pen from the paper, and ater it, depending on whether the vowel is read before
diacritics - corresponding to vowel phonemes. or after the consonant, i.e. going from the beginning of a

. o stroke on the left-hand or the right-hand side of upstrokes

The stenem components are written in this order. a4 horizontals if the vowel is read before or after the
An example: The stenem of the word “rot§', pro- consonant. Places are changed for downstrokes.
nounced as * ou t is built of the outline , formed
by joining the stroke¢r) = and(t) =, the signs of before/'s
the consonant phonemesindt and the heavy dash sign 12

[ou] , the diacritical mark of the vowelu, following

The signs of consonant phonemEsese signs, also called . Twelvgvowel dir?qriticl:s %rel'rehalizer(]j in . They are h
strokes are either line segments or quarter circles: ~ diJerentiated by their glyph (light or heavy, dot or dash)
and its position. Any consonant sign has three places for

a vowel sign to be located according to the direction in
which the consonant stroke is written: at the beginning
(18Y), in the middle (&) or at the end (3 place).

@ V § o

el Clay' ‘us' ‘so

1
2) after
3
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pIace\ ing from grammar productions is calletetaform, e.g.
[a] [ah] [o] [00] (N[ou]&(t) is the metaform corresponding té , the
stenem of the word “rote'.
st , f a | Stenems are composed of segments with (mostly)
‘at' pa’ ‘odd' “saw' joined @-Notation) outline.
[e] [ei] [uh] [ou] ~un/com/n|h ~ing/s P
‘ed' “aid' ‘up' "no'
[ ] [u] [uu]
3d K ? "

Stenems can start with a morphological\\xsuch as
il” "eel”  “took' “coup’ Acom “con, ... and they can end with a verbaléxi
ch as-ing. Both are realized by a mark, such as a
t dot, before thatst and/or after the last segment
outline, respectively. LastXxu +Uppindicates proper
Jigmes, whose glyphs are underlined in

It can be seen from this table that the light vowel sig
are reserved for the short vowels and are put in the sa
places as the heavy vowel signs for the long vowels.

The table proceeds row-wise (over the position) fr
signs for opened vowels to signs for closed vowels and 4 H
column-wise from dots for front vowels to dasHdsr N i
back vowels. Compam such as in “at, which is an como](n)  (g)lou]~ing  [a](n)+Upp
opened front vowel with the closed back vowe] such SegmentsThecore of a segment
as the one in “coup' at the opposite vertices of the fable.

There are foudiphthong signsat 1st and 3 places:

plle;ce [@i] “my’ [oi] ‘joy' is built of an obligatory consonant sigr) framed by
optional vowel signgV] . The strokes of Section 1 can
\ R be modied to express the frequent case of a consonant
39 [ow] “out [yuu] ‘few followed by arr or anl —written by an initial right or
€ A left hook8 respectively:

Thetriphone signs indicated by a small tick attached

to a diphthong sign, represent any vowel following the  t F 0 D
diphthong, as in: (P0lel  (ENG] (Pl (EDIi]
‘diary’, X ‘loyal'— ‘towel'andB “fewer". The segments are the counterparts of the syllables,

hence there is a provision for vowel signs occurring be-
There is also a special diphone sign for other voveen two strokes -sland 2 place vowel signs are writ-
combinations put in the place of thest vowel. Consider ten after thevist stroke whereas the otherwise ambiguous
3d place vowel signs are written before the second stroke:
the second mark for the diphoie in “idea'J put at the
3d place —the place §if
Observe also, that thést vowel in a word decides 1 3 _ E _
where theVrst upstroke or downstroke of the outline will A (Olel&M&fil(oul&nli]
be written—above, on or through the line. 13 t*e. ri. tour. riy

foi J The following syntax diagram completes th&iéon
‘pa’  ‘pay’ pea’ ofa segment

Stenems
We propose here a complete grammar and describe(sit ) f”";'fh }@gh }{SL\//S/S]
it by means of syntax diagrarfis.A terminal result- .se/shn - tjdhr SUIS
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At st strokes come at three sizes — half-sized fsu
:t/d ), normal or double-sized (8u :tr/dr/dhr ), e.g.: + €

(_two_ ) (_four ) [aa](s)&(K)/(t) (sh)[ou]/(d)

(I)[ei]? Olei (\I)/[ei]' ir T Metafo_nt im.plementationEI(_—:‘mentary strokes (circle arcs
'Z Y : [ or straight lines) and the circles, hooks, ... used for pre-
- . - Vxes/siX xes are realized as splines with curvature=0 at
(m)tiil:t - (mfii] (m)i]-tr both ends. Thus trivially consonantal parts of segments,

Additionally strokes can be pried and/or sX xed when joined tangent continuously are curvature continu-
by left or right, small or larger hooks, circles, loops af'S: 100 [5]-

crackneld, for example: Technically speaking the d_iacritics are an array of dis-
continuous marker paths, while the outline is an array of
+ (mostly) continuous onht Metafont-pathd?2
’ 7 Besides the circled connections also the m/n joinings
Slul(p)  .stle]l(p) .s(p.n)lei] were made curvature continuous; joinings with cusps
%o m n exist, too:
,sluh](p.)  (p)liil,s  (p)lii],sis ] ° w C
S r . L N . '
name number reply’ \Vgure
(p)[ou],st (p)[oul,sts (p)[ou],str
k I u Abbreviations
(@lel:n  (p)elin,s  (p)uh];f In , short forms, phrases and intersections are used for
h frequently occurring words.
V_ _ g _ Short formsare either arbitrary strokes or shortened
(P[uhlf,s (p)alishn (p)(a]ishn,s outlines largely without diacritics:
Observe also how the (not previously mentioned) signs /7 & ) M * b 2 Lo
of the consonants hw y andy are dé&/ned: ‘the' “a/n’ “and' is' “as' of' ‘you' I' “to' “too'
n # O ! - / ’ = L )
w)=(r.l) (hw)=(r.w) ()=(r.r) (h)=,s(r.r) ‘it “today' ‘be' ‘being' ‘do' “doing' ‘in' ‘thing’

Joining and disjoining the segmenttenem outlines  Phrasesin are simply stenems of two and more
are written mostly without lifting the pen; typically thewords connected togeth&t:
segments are joined at obtuse outer angles, e.g.: .

G "get'or® “tick'. P Q < Y .

Special care must be taken fer-circles. As ans - Yitis' itis possible’ “doyou' ‘you are' ‘thank you'
circle is normally written within the curves or as a left
circle otherwise, and as writing the circle outside an an
is the simplest way of joining two segments —the circ
direction must be sometimes reversed:

IeAlso one stroke may be struck through a preceding
e in commonly used collocations. Examples of such
Intersectionsarel4

left,s \ right ,s
3 - é 0 ‘tax form'  “company boom'  “successful company'
‘cassette’ “unsafe' ‘task’ bestow' Short forms, phrases and intersections are to be learned
However there are singular cases, where a continudysheart. Our system maintains an abbreviation dictio-
connection is not possible, consider nary of (word, metaform) tuples written laxc [1].
= +l (be+half =~ +W(sense+less’) text2Pitman

~ Also when writing numbers or when writing the endtext2Pitman is an online systefwhich records input
ingst ordin past tense of regular verbs, the segmengst as Pitman 2000 shorthand. Just a5,if] the con-
are disjoined? version is done in four steps:
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1. Theinputis tokenized. Tokens with a metaform entry
in the abbreviation dictionary are separated from
other words.

For a word in the latter category wend its
pronunciation in Unisyn accent-independent keyword
lexicon ). The non/writing of minor vowels, the
so-called schwag¥16is guided by special rules:

in secondary stress syllables most of them are ignored

(“poster"), rhotic schwas are written out ("work') and
some others are to be back-transforfig¢atiata’ vs.
“date’):

8 9

“data’ vs. “date’

r °

‘poster’  “work’
The pronunciation string is then transformed to a
metaform by the stenemizer—a program coded as
the tokenizer above in the tool xfst [1].

The transformation is carried out by a series of
cascaded context dependent rewrite rules, realized
by Vnite state transducers ('s). Decomposition of

a stenem into its constituent segments as done by
the stenemizer is unique, but as the underlying
grammar allows ambiguitiés,the metaform found

is not always the one commonly used:

U vs.

and 6 vs.

In amf run for each of the tokens using the code
resulting from its metaform a Metafont character is
generated.

4. The textis then set withTEX, rendered withdvips ,

. and sent as an image to the browser.

Remarks on pattern recognition

Stanislav Jan 'arman

Figure 1.

< [ ]

“territories’  “tortures' “traitors'

It is not harmful in long outlined? but for short
stenems the correct use of diacritics and observing
the right overall position is essential. Consider an

example of words with nearly the same outline:

{

“rote/wrote'

y z

‘rode/road’

“rot

text2Pitman can provide test samples for the reversed

procedure —the pattern recognition of handwritten.
This task is done in three major stéfs:

1. Shape recognition yielding the metaform.

This step requires afst the recognition of the mid
points of segments and of the slope as well of the
curvature sign there. Then the pies and s¥ xes
have to be found and cla¥ed.

Conversion of the metaform into pronunciation
strings.

As our stenemizer is a two-le¥ékfst transducer,
this could be accomplished by reversing its order of
operation, but it is more elaborate. Shorthand writers
often omit vowel diacritics in some words, such as:

3.

As most recognizers do not detect line thickness,
still more shorthand homographs result. Thus,
this complex task can be handled only by taking
into account the word frequencies and using a
weighted transducer. Nevertheless our system could
automatically create a knowledge base of (metaform,
pronunciation string(s)) entries.

The transliteration of the pronunciation strings into
English with correct orthography isXicult because

of the numerous and very frequent English language
homophone33
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Educational uses of the software Notes

A noveldvitype -based DjVu-backend of our softwaré. In the following, phonemes are denoted in typewriter type,
to produce a text-annotated and searchable Shorthé%correspondlng conson_ant5|gns are parenthesized, and vowel,
record, which can be viewed with a standard DjVu-plug@{Phthong and triphone signs are bracketed.

to a browser or a standalone viewer. Moving with th 'eIt'?c?rr]eff two signs for For the signs di, w, whandy see

mouse over a stenem displays the originating word(s)8) can be written in both directions.

can be seen iNgure 1. 4. Dashes are written at right angles to the stroke at the point
Compare our “live™ record with a printed textbookyhere they are placed.

where the writing or reading “Exercises” are separatedwhich is nearly Jones’ IPA vowel quadrilateréfiéeted.

from the “Keys to Exercises”. 6. Optional vs. obligatory parts are enclosed in rounded boxes;

Itis probable that as shorthand usage declines, publ[gpntermlnals are written in cursive, terminals in typewriter

. . > P e
ers of shorthand books will not, as in the past, insist Jﬁ)The metaform without intervening non-letters corresponds
their proprietary solutions. In any case, our web serv@fearly (stress and schwas excluded), to the pronunciation of a
based software suggests a future with centralized diord, e.g(r[ou]&(t) $ r * ou t

tionaries and textbooks utilized and maintained by &@n.r is written within the rounded curves whilé is symbol-

interested user community. ized by a larger hook. _ o
9. Notallofthe8 2* 2*thinkable pr&ix/suX x combinations
can actually occur, e.g. at the beginning of English words only
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[4] Donald E. Knuth.The Metafontbogkiolume C ¢ F’f;qg(.their Spgging eg;‘[g’i?ée(gt[e] 89 us
of Cc_)mputers and Typesett[ngddison—Wg_sley (I)[éi]:t&[e](k) and “computer’ as
Publishing Company, Reading, Mas8.e8ition, Acom(p)[yuu]&(t,r) vs. ~com(p)lyuu]:tr . The
1990. metaform can be interactively adjusted.

[5] Stanislav J. Sarman. Writing Gregg Shorthand9. here thafst variant
with Metafont andATEX. TUGboat29(3):458—461,20- Seeq and the references there. We comment on these steps

2008. TUG 2008 Conference Proceedings. ;iinge?(?cra:ﬁrrgrigglsgés carry out both (e.g. morphological) anal-
[6] Stanislav J. Sarman. -Verkehrsschrift mit ysis and synthesis.

Metafont undAIEX. Die BXnische Komddie 27 Although the words shown have the same sequence of con-
21(1):7-20, 2009. sonants, their outlines are distinct.
[7] Bohumil Trnka. A Phonological Analysis of  23. I, eye', ‘wright, right, rite, write', “hear, here', by, buy, bye'
Present-day Standard EnglistPrague, 1935. are the most frequent.
Revised Edition, 1966. N
[8] Bohumil Trnka. Pokus o ¥deckou teorii a
praktickou reformu¥snopisu. An Attempt at the ganisiav Jan 'arman
Theory of Shorthand and its Practical ApplicatioBomputing Centre
to the Czech Languagd~acultas Philosophica Clausthal University of Technology
Universitatis Carolinee Pragensis, Shirka pojedné&mgstr. 51

arozprav XX, Prague, 1937. 38678 Clausthal
Germany
Sarman (at) rz dot tu-clausthal dot de
http://www3.rz.tu-clausthal.de/~rzsjs/steno/
Pitman.php
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Optimizing PDF output size of

TeX documents

Abstract

There are several tools for generating PDF output from
a TeX document. By choosing the appropriate tools
and con guring them properly, it is possible to reduce
the PDF output size by a factor of 3 or even more, thus
reducing document download times, hosting and
archiving costs. We enumerate the most common tools,
and show how to con gure them to reduce the size of
text, fonts, images and cross-reference information
embedded into the nal PDF. We also analyze image
compression in detail.

We present a new tool called pdfsizeopt.py which
optimizes the size of embedded images and Type 1
fonts, and removes object duplicates. We also propose
a work ow for PDF size optimization, which involves
con guration of TEX tools, running pdfsizeopt.py and
the Multivalent PDF compressor as well.

1 Introduction
1.1 What does a PDF document contain

data is sent to a server in &TTPrequest), event handlers
in JavaScript, embedded multime¥dlas, encryption and
access protection.

PDFhas almost the sam®3raphics model (text, fonts,
colors, vector graphics) as PostScript, one of the most
widespread page description and printer control language.
So it is possible to convert betweaebFand PostScript
without loss of information, except for a few constructs,
e.g. transparency and color gradients are not supported
by PostScript. Conversion froRDFto PostScript may
blow up theVle size if there are many repetitions in the
PDF(e.g. a logo drawn to each page). Some of the inter-
active features dPDF(such as forms, annotations and
bookmarks) have no PostScript equivalent either; other
nonprintable elements (such as hyperlinks and the docu-
ment outline) are supported in PostScript ugidignark,
but manyPDFto-PostScript converters just ignore them.

1.2 How to create PDF
SincePDFcontains little or no structural and semantic

PDFis a popular documene format designed for print-information (such as in which order the document should
ing and on-screen viewin@DFfaithfully preserves the be read, which regions are titles, how the tables are built
design elements of the document, such as fonts, lame how the charts generated), word processors, drawing
breaks, page breaks, exact spacing, text layout, veptograms and typesetting systems usually can export to
graphics and image resolution. Thus the author ofP®F but for loading and saving they keep using their own
PDFdocument has precise control over the documenie format which preserves semantie®Fis usually not
appearance—no matter what operating system or rendéngolved while the author is composing (or typesetting)
software is used for viewing or printing tff®F From the document, but once a version of a document is ready,
the viewer's perspective PDFdocument is a sequencea PDFcan be exported and distributed. Should the author
of rectangular pages containing text, vector graphics adidtribute the document in the nati%e format of the
pixel-based images. In addition, some rectangular paged processor, he might risk that the document doesn't
regions can be marked as hyperlinks, and Unicode angex- rendered as he intended, due to software version
tations can also be added to the regions, so text maydilderences or because slightiJelient fonts are installed
copy-pasted from the documents. (Usually the copy-pastethe rendering computer, or the page layout settings in
yields only a sequence of characters, with all formattinige word processor areldirent.
and positioning lost. Depending on the software and theMost word processors and drawing programs and im-
annotation, the bold and italics properties can be pege editors support exportingRBF It is also possible to
served.) A tree-structured table of contents can be addgtherate #DFeven if the software doesn't haveeaF
as well, each node consisting of an unformatted captiexport feature. For example, it may be possible to install a
and a hyperlink within the document. printer driver, which generatéxDFinstead of sending the
Additional features o DFinclude forms (the usefls document to a real printer. (For example, on Windows,
someVelds with data, clicks on the submit button, and theDFCreator 3 is such an open-source driver.) Some old
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programs can emit PostScript, but R@tF Theps2pdf A pixel-based\(xed resolution) alternative ®DFis
[28] tool (part of Ghostscript) can be used to convert tB§Vu (see Section 5).

PostScript t¢®DE It is possible to save space iR@BFby removing non-
There are several options fBDFgeneration from printed information such as hyperlinks, document outline
TeX documents, including pdfX, dvipdfmxanddvips+ elements, forms, text-to-Unicode mapping or user anno-

ps2pdf Depending on how the document uses hyperlinkstions. Removing these does nideet the output when
and PostScript programming in graphics, some of thélse PDFis printed, but it degrades the user experience
would not work. See the details in Subsection 2.1. 8dwn thePDFis viewed on a computer, and it may also
[13 for some more information abo@DFand generating degrade navigation and searchability. Another option
it with IATEX. is to remove embedded fonts. In such a caseRiire
viewer will pick a font with similar metrics if the font
1.3 Motivation for making PDF les smaller is not installed on the viewer machine. Please note that
Our goal is to reduce the size RbF\Mes, focusing on unembedding the font doesn't change the horizontal dis-
those created fromgX documents. Having smalleDF tance between glyphs, so the page layout will remain the
Mes reduces download times, web hosting costs and stame, but maybe glyphs will look funny or hard-to-read.
age costs as well. Although there is no urgent need @t another option to save space is to reduce the resolu-
reducingPDFstorage costs for personal use (since haran of the embedded images. We will not use any of the
drives in moderrPGCs are large enough), storage costschnigues mentioned in this paragraph, because our goal
are signicant for publishing houses, print shops, e-bodkto reduce redundancy and make the byte representa-
stores and hosting services, libraries and arch@s [tion more d&Jective, while preserving visual and semantic
Usually lots of copies and backups are madebéMes information in the document.
originating from such places; saving 20% ofhbesize
right after generating theDFwould save 20% of all futurel.4 PDF le structure
costs associated with the. It is possible to save space in theFby serializing the
Although e-book readers can store lots of documestme information morel&ectively and/or using better
(e.g. a 5Be-book reader can store §9DFbooks of 3B  compression. This section gives a high-level introduction
average reasonablge size), they get full quickly if we to the data structures and their serialization in Hig-
don't pay attention to optimizeBDFgeneration. One Me, focusing on size optimization. For a full description
can easily get @DFMe 5 times larger than reasonable bgf thePDFMe format, see [3].
generating it with software which doesn't pay attentionto PDFsupports integer, real number, boolean, null, string
size, or not setting the export settings properly. Upgradiagd name as simple data types. A string is a sequence
or changing the generator software is not always feasild€8-bit bytes. A name is also a sequence of 8-bit bytes,
A PDFrecompressor becomes useful in these cases. usually a concatenation of a few English words in Camel-
It is not our goal to propose or use alternatite Case, often used as a dictionary key (#gdiaBox or an
formats, which support a more compact document repegrumeration value (e.fPeviceGray). Composite data
sentation or more aggressive compression B@An  types are the list and the dictionary. A dictionary is an
example for such an approach is the Multivalempact unordered sequence of key—value pairs, where keys must
PDFVe format 25, see Section 5 for more details. Theilge names. Values in dictionaries and list items can be
is no technical reason against using a compact format fwimitive or composite. There is a simple serialization of
storage, and converting it on th¢ to regularPDFbefore values to 8-bit strings, compatible with PostScript Lan-
processing if needed. The disadvantage of a nonstandardgelLevel 2. For example,
compact format is that mosDFviewers and tools don't «</integer 5 /Real -6.7 /Null null
support it by default, so the user has to install and run the/syinginHex <Face> /String ((C)2009\))
conversion tool, which some users can't or won't do just/ggolean true /Name /Foo /List [3 4 5]>>

for viewing aPDFE When archiving compaé&tDFVies - ) _
for a long term, we have to make sure that we'l hav%é\/nes a q|ct|onary with values of various types. All data
{ypes are immutable.

a working converter at restore time. With Multivalent; Itis possible to dene a value for future use by daing
this is possible by archiving thiar Me containing the an objectFor examplel2 0 obj [/ PDF/Text] endobj

code of the converter. But this may not suit all nee nes obiect number 12 to be an array of two items
because Multivalent is not open source, there arej%{)mndnjext) The number 0 in the Ma)i/tion is the
alternative implementations, and there is no deta”so-called gene?ation number, signifying that the object
open spetfation for its compadDFVle format. has not been movéd since th&®DFwas generatedDF
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makes it possible to store old versions of an object withStreams can use the following generic compression
diUerent generation numbers, the one with the highesiethodszIP (also called¥te),LZW andRLE(run-length
number being the most recent. Since most of the toelscoding).zIP is almost always superior. In addition
just create a nevPDFinstead of updating parts of anto thosePDFsupports some image-spéctcompression
existing one, we can assume for simplicity that the generethods as wellPEGandJPE@O000 for true-color images
ation number is always zero. Once an objectdd andJBI@ andG3 fax (also calle@CITTfax) for bilevel
it is possible to refer to it (e.)2 0 R instead of typing (two-color) imagesIPEGand JPEQO00 are lossy meth-
its value. It is possible to Wiee self-referential lists andods, they usually yield the same size at the same quality
dictionaries using object ®fhitions. ThePDFspecica- settings—butPEQO00OQ is morgeéxible.JBI@ is superior
tion requires that someDFstructure elements (such aso G3 fax andzIP for bilevel images. Any number of
the/FontDescriptor value) be an indirect reference, i.eompressioMters can be applied to a stream, but usu-
devhed as an object. Such elements cannot be inliraly applying more than one yields a larger compressed
into other object, but they must be referred to. stream size than just applying or®P andLZW support
A PDFMe contains a header, a list of objectafler predictors as well. A predictor is an easy-to-compute,
dictionary, cross-reference informatiotugets of object invertible Miter which is applied to the stream data be-
devhitions, sorted by object number), and the enddef- fore compression, to make the data more compressible.
marker. The header contains thBFversion PDF1.7 One possible predictor subtracts the previous data value
being the latest). All of th¥le elements above exceptrom the current one, and sends th&lelience to the com-
for the PDFversion, the list of objects and the trailer arpressor. This helps reduce Me size if the dierence
redundant, and can be regenerated if lost. The parsbeween adjacent data values is mostly small, which is
of the PDFstarts at the trailer dictionary. [{®oot value true for some images with a small number of colors.
refers to the catalog dictionary object, whaeBages There is cross-reference information near the end of
value refers to a dictionary object containing the lishe PDFMe, which contains the start bytdJset of all
of pages. The interpretation of each object dependsatmject d&hitions. Using this information it is possible
the reference path which leads to that object from the render parts of th&le, without reading the wholgle.
trailer. In addition, dictionary objects may have tiigpe The most common format for cross-reference informa-
and/or/Subtype value indicating the interpretation. Fottion is thecross-reference tak{lgarting with the keyword
exampleg</Subtype/Image ...>> devhes a pixel-basedxref ). Each item in the table consumes 20 bytes, and con-
image. tains an object byteldset. The object number is encoded
In addition to the data types aboveDF supports by the position of the item. F&®DF with several thou-
streams as well. Atreamobiject is a dictionary aug-sand objects, the space occupied by the cross-reference
mented by the stream data, which is a byte sequence. Tdigle is not negligiblePDFL.5 introducesross-reference
syntaxisX Y obj << dict-items >> stream stream-data  streamswhich store the cross-reference information in
endstream endobj The stream data can be compressedmpact form in a stream. Such streams are usually com-
or otherwise encoded (such as in hex). /Hieer and pressed as well, usirtP and a predictor. The bevie
/DecodeParmsvalues in the dictionary specify how toof the predictor is that adjacentUsets are close to each
uncompress/decode the stream data. It is possible to spiber, so their dierence will contain lots of zeros, which
ify multiple suchMters, e.glFilter [/ASClIHexDecode  can be compressed better.
/FlateDecode] says that the bytes aftatream should Compression cannot be applied to #eF\MVe as a
be decoded as a hex string, and then uncompresseavhsie, only individual parts (such as stream data and
ing PDFs ZIP implementation. (Please note that the usgoss-reference information) can be compressed. How-
of /ASCIIHexDecodas just a waste of space unless oraver, there can be lots of small objectttigons in the
wants to create aASCIl PDP/e.) The three most comMe which are not streams. To compress thBs&1.5
mon uses for streams are: image pixel data, embeduidcbducebject streamd he data in an object stream
font VMles and content streams. A content stream contaitentains a concatenation of any number of non-stream
the instructions to draw the contents of the page. Tlobject d&hitions. Object streams can be compressed
stream data i8SCI|, with a syntax similar to PostScriptjust as regular stream data. This makes it possible to
but with diUerent operators. For exampBI,/F 20 Tf squeeze repetitions spanning over multiple objedt de
100189 Tm(Hello world)Tj ETdraws the text nitions. Thus, wittPDFL.5, most of theDFMe can be
“Hello World” with the font/F at size 20 units, shifted upstored in compressed streams. Only a few dozen header
by 8 units, and shifted right by 9 units (according to thgytes and end-ofle markers and the stream dictionaries
transformation matrixx 0 0 1 8 9. remain uncompressed.
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Table 1: Output le sizes of PDF generation from The EXbook Table 2. Features supported by various PDF output methods.
with various methods. The PDF was optimized with pdf-

sizeopt.py, then with Multivalent. Feature pdfTeEX  dvipdfm(x)  dvips
optimized hyperref + + +
method PDF bytes PDF bytes Tikz + + +
beamer.cls + +0 4u
pdfTEX 2283510 1806887 include PDE . b .
dvipdfm 2269821 1787039 embed bitmap font + + +
dvipdimx 2007012 1800270 embed Type 1 font + + +
dvipst+ ps2pdf 3485081 3181869
embed TrueType font  + +
i include EPS + +
2 Making PDF les smaller elude JPEG . '
2.1 How to prepare a small, optimizable include PNG + +
PDF Wit?] TpEx r OP include MetaPost 4m +m n
f f
When aiming for a smalbDF, it is possible to get it by ngﬁ:?(s . :

using the best tools with the proper settings to create rpages
smallest possibleDFfrom the start. Another approachijine preak in link + +
is to create @DFwithout paying attention to the tools
and, the'r settings, and then optimi2®Fwith ,aPD_FS'Ze b; bounding box detection with ebb or pts-graphics-helper
optimizer tool. The approach we suggest in this paper.isee [21] for workarounds

a mixture of the two: pay attention to tlRDFgenerator m: convenient with \includegraphicsmps de ned in pts-
tools and their fundamental settings, so generatiR@g graphics-helper

which is small enough for temporary use and also easy'tgename le to .eps manually

optimize further; and use an optimizer to create\thal, ©: With \documentclass[dvipdfm]{beamer} .
even smallePDE u: usedvips -t unknown doc.dvi to get the paper size

This secti h Is whigh'
IS section enumerates the most common tools whigh, i \usepackage[dvipdfmx]{graphics} and shell escape
can generate the temporaPpFfrom a.tex source. AS running extractbb

part of this, it explains how to enforce the proper com-

pression and font settings, and how to prepare vector a¢pdfmx  The tooldvipdfmx[7] converts frombvi to
pixel-based images so they don't become unnecessarilypg producing a very small outpie. dvipdfmx

large. is part of X Live 2008, but since it's quite new, it
Pick the besPDFgeneration methodTable 2 lists fea- ~May be missing from otheeX distributions. Its
tures of the 3 most common methods (also caltaerg predecessodvipdfm has not been updated since
which produce ®DFfrom a X document, and Table 1~ March 2007. Notable new featurestinpdfmxare:
compares thdle size they produce when compilifie support for non-latin scripts and fonts; emitting the

TEXbook There is no single best driver because of the TYPe 1 fonts irCFF(that's the main reason for the
dilerent feature sets, but looking at how large the out- Size duerence in Table 2); parsing pefistyle font
put of dvipsis, the preliminary conclusion would be to  -mapMes. Example command-lines:

use pdfEx or dvipdfm(x) except if advanced PostScript $ latex doc

features are needed (such aggsiragandpstricks. $ dvipdfmx doc

We continue with presenting and analyzing the metyfTex  The commandgpdftex or pd atex [47]
ods mentioned. generatePDFdirectly from the.tex source, without

_ i any intermediatades. An important advantage of
dvips  This approach convertgX source!  DVI! pdfieX over the other methods is that it integrates

PostScript - PDF usingdvips[29 for creating the  pjcely with the editors @XShop and @Xworks. The
PostScripvle, andps2pdf[ 29 (part of Ghostscript)  gingle-step approach ensures that there would be

for creating the°DFVle. Example command-lines for g gjitches (e.g. images misaligned or not properly
compilingdoc.tex to doc.pdf: sized) because the tools are not integrated properly.
$ latex doc Example command-line:

$ dvips doc

$ pdflatex doc
$ ps2pdfld -d{\PDF}SETTINGS=/prepress doc.ps

The commandatex doc is run for bothdvips and
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dvipdfm(x). Since these two drivers expect a bitatent Considering all of the above, we recommend using
\special s intheDVIMe, the driver name has to be compdfTgX for compiling X documents tePDE If, for
municated to the gX macros generating thepecial s. some reason, using pgiTis not feasible, we recommend
For BIpX, dvips is the default. To getlvipdfm(x) dvipdfmxfrom TeX Live 2008 or later. If a 1% decrease
right, passdvipdfm (or dvipdfmx) as an option to in Ve size is worth the trouble of getting fonts right, we
\documentclass or to both\usepackage{graphicx} and recommendivipdfm In all these cases, thmal PDF
\usepackage{hyperref} . The packagepts-graphics- should be optimized withdfsizeopt.py(see later).
helper[34 sets updvipdim as default unless the OIOC'Get rid of complex graphic&ome computer algebra pro-
ument is compiled witlpd atex.

. rams and vector modeling tools emit very lapge=(or
Unfortunately, some graphics packages (sugisfaag gran ; )
andpstricks require a PostScript backend suckivigs similar vector graphics)les. This can be because they

and pdfEX or dvipdfmx don't provide that. See[] draw the graphics using too many little parts (e.g. they
for a list of workarounds. Thev relv on ruhnimiyi S draw a sphere using several thousand triangles), or they

. . y rely o PS " draw too many parts which would be invisible anyway
on the graphics, possibly converting its outpuPr

and then including thoseles in the main compilation.smce other parts cover them. Converting or optimizing

Most of the extra work can be avoided if graphics a?éJChPDFV]eS usually doesn't help, because the optimizers

created as externeDFVles (without text replacements)a.‘re not smart enqugh to rearrange the drawing instruc
. : tions, and then skip some of them. A good rule of thumb
TikZ [8] Vgures or MetaPosfgures. ThkZ and MetaPost . . . L .
. is that if aVgure in an optimize®@DF\Ve is larger than
support text captions typeset bgXT Inkscape users ca

usetextext [46 within Inkscape to makegK typeset the the coyrespondmgNG\Ae rendered in 6.09'3!’ t'hen the
captions Vgure is too complex. To reduce e size, it is recom-

The \includegraphics command of the standardmendeOI to export th¥gure as NG (or JPEG image

graphicxi&TEX-package acceptsPdFas the imagdle. from the program, and embed that bitmap image.
In this case, th&frst page of the spadd PDFwill be Downsample high-resolution imagér most printers
used as a rectangular image. Withipdfm(x), one also it doesn't make a visible dérence to print in a resolu-
needs abb (or.bbx) e containing the bounding boxtion higher than 60DPI. Sometimes even thelddirence
This can be generated with teébtool (or theextractbb between 30DPI1and 60@PI is negligible. So convert-
tool shipping withdvipdfm(x). Or, it is possible to useing the embedded images down to BB0may save
the pts-graphics-helpepackage34, which canvnd the signMcant space without too much quality degradation.
PDFbounding box directly (most of the time). Downsampling before the image is included is a bit of
dvipdfm(x) contains special support for embeddingianual work for each image, but there are a lot of free
\Vgures created by MetaPost. For pfTthegraphicx software tools to do it (such @&MP[1(Q and thecon-
package loadsupp-pdf.tex which can parse the outverttool of ImageMagick ). It is possible to downsample
put of MetaPost, and embed it to the document. Unfafter thePDFhas been created, for example with the
tunately, thegraphicxpackage is not smart enough t@ommercial softwar@DFEnhancer 24 or Adobe Ac-
recognize MetaPost outpulies {obname.l, jobname.2 robat. ps2pdf(using Ghostscript'siDEVICE=pdfwrite,
etc.) by extension. Thas-graphics-helpepackage over- andsetdistillerparams  to customize, see parameters in
comes this limitation by déning\includegraphicsmps , [2§) can read®DFMes, and downsample images within
which can be used in place\ofcludegraphics for in- as well, but it usually grows other parts of thie too
cludingVgures created by MetaPost. The package worksch (15% increase Ve size forThe EXbool, and it
consistently withdvipdfm(x) and pdfx. may lose some information (it does keep hyperlinks and

With pdfTpX, itis possible to embed page regions frothe document outline, though).
an externaPDF\Me, using thepdfpagedATEX-package.
Please note that due to a limitation in pdfT hyperlinks
and outlines (table of contents) in the embedeBawill
be lost.

Althoughdvipdfm(x) supports"NGandJPEGmage Choose thePEQuality. When usinglPEQor JPEQ000)
inclusion, calculating the bounding box may be cumbesmpression, there is a tradi#oetween quality ane
some. It is recommended that all external images shoside. MostIPEGencoders based on libjpeg accept an
be converted teDFWrst. The recommended software fomteger quality value between 1 and 100. For true color
that conversion isam2p[38 39, which creates a small photos, a quality below 40 produces a severely degraded,
PDF(or EP$ quickly. hard-to-recognize image, with 75 we get some harmless

Crop large imagedf only parts of a large image contain
useful and relevant information, one can save space by
cropping the image.
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glitches, and with 85 the degradation is hard to notideble 3: Font .map les used by various drivers and their symlink
If the document contains lots of largeEGImages, it 1@r9ets (default rst) in T gX Live 2008.

is worth reencoding those with a lower quality settingriver Font .map le

to ggt a smaIIePDFylg. PDFEnhancer can reencodg(dvi ps2pk.map

JPEGAMages in an existingDF, but sometimes not all the yins psfonts.map!

images have to be reencoded. WillvPit is possible to psfonts_tl.map j (psfonts_pk.map)
get a real-time preview of the quality degradation befopelf Tex pdftex.map !

saving, by moving the quality slider. pdftex_di14.map j (pdftex_ndl14.map)

Please note that some cameras don't engeeMes dvipdfm(x)  dvipdfmmap!
eUectively when saving to the memory card, and it is pas- dvipdfm_di14.map j (dvipdfm_ndl14.map)
sible to save a lot of space by reencoding on the computer,
even with high quality settings. "/Subtype */Type3" doc.pdf . Here is how to instruct

- . . _pdfTeX to use bitmap fonts only (for debugging purposes):
apt'n:ézer;)rggrl);e)g?[gﬁg;Tg%?;gto?llgz?r%:g?ﬁgss pdflatex "\pdfmapfile\input" doc . The most common
9 prog pay Y reason for the driver noinding a corresponding vector

save or export. They might not use compression by de-". )
fault; or they compress with suboptimal settings; or (foornt is that themapMe is wrong or the wrong mae

EPSMes) they try to save th®le in some compatibil- IS used. With gX Live, theupdmaptool can be used to

ity mode, encoding and compressing the data poorly;rSFJenerate thenapMes for the user, and thepdmap-sys

they add lots of unneeded metadata. These poorly cg(r_nmand regenerates the system-lavep\les. Table 3

ported images makgX and the drivers run slowly, and>"oWs which driver reads whiciapVie. Copying over

they waste disk space (both on the local machine ando%ftex_dlm.mapto the current directory as the driver-

the revision control repository). A good rule of thum ﬁgﬁ.‘gg:ﬁ i\gﬁti%iiarlllg dm?liise;?ci g;'vm?eng%m'
to detect a poorly exported image is to Esen2pto fonts, upgrading togX Li\?e 2008 or n£wer is strong [
convert the exported image JBEGNAPNG(sam2p -c » UPg g gl

ijg:85 exported.img test.jpg ; sam2p exported.img recommended.
test.png ), and if any of thesdles is a lot smaller than Some other popular fonts (such as the Microsoft web

the exported image, then the image was exported poofrcfnts) are available in TrueType, another vector format.

; : . d\¥|‘pdfm(x) and pdffeX can embed TrueType fonts, but
Converting the exported image wiiam2p(to any of . o '
EPSPDF JPEGNdPNQG is a fast and ldective way to dvipscannot (it just dumps thetf Ve to the.ps Me,

. . L rendering it unparsable).
reduce the exported image size. Althosgim2p with its . .
default settings, doesn't create the smallest posdile OpenType fonts with advanced tables for script and

it runs very quickly, and it creates an image which is feature selection and glyph substitution are supported by

small enough to be embedded in the tempoRD¥ :)J;:jc\zgg;r?]v)\(/are@(-derlvatlves such as Xg¥, and also

Embed vector fonts instead of bitmap fost fonts : : .
used with EX nowadays are available in Type 1 vectoorm't the base 14 font3.he base 14 fonts are Times (in 4

; tyles, Helvetica (in 4 styles), Courier (in 4 styles), Symbol
fqrmat. (These fonts mclude.t.he Computer Mpdern faﬁ]nd Zapf Dingbats. To reduce the size of RIDE it is
ilies, the Latin Modern families, tHéRW versions of . .
possible to omit them from theDFVe, becaus®DF
the base 14 and some other Adobe fonts, gteGlyre viewers tend to have them. However, omitting the base
families, the Vera families, the Palatino family, the C(]_I] i ' g

; 14 fonts is deprecated sireBF1.5. Adobe Reader 6.0 or
respondlng r_nath f_onts, and some symbol_a!’]d draW|nger and ot%elPDFviewers (such agpdf andevincg
fonts:) This is a S|gm_:ant shift frpm the original gX d&m't éontain those fonts either, but they c@md them
(+ dvipg concept, Wh'Ch. used p|tmap fonts genergt%s system fonts. On Debian-based Linux systems, those
by MetaFont. While drivers still support embeddlnf%ntS are in thaysfontspackage
bitmap fonts to thePDF, this is not recommended, be- In TeX Liveeg directir\)/espdgte.xDownloadBaselazhd
cause bitmaps (at 6D@)) are larger than their vector dvip dmeownioa dBasedic. in the colguration Vie
equivalent, they render more slowly and they look ugIi?éxmf-config/web2c/updmap ;:fg specify whether to em-

N SOmEPDFVIeWers. bed the base 14 fonts. After modifying tifis (either the

If a font is missing from the fontap\e, drivers tend ; .
to generate a bitmap font automatically, and embed thsé*?tem-mde one or the one $HOME/.texlive2008) and

To make sure this didn't happen, it is possible to det Ldfning theupdmapcommand, the following font map
. . . es would be created:
the presence of bitmap fonts ilP®Fby runninggrep -a
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pdftex_dl14.map Font mapMVe for pdf X with the  size of thePDFcreated by agX compilation manually.

base 14 fonts embedded. This is the default. It is not necessary to implement these methods if the
pdftex_ndl14.map Font mapVve for pdfEX with the temporaryPDFgets optimized bpdfsizeopy.py+ Multi-
base 14 fonts omitted. valent, because this combination implements the methods

pdftex.map Font mapVe used by pdiX by default. discussed here.
Identical to one of the two above, based on the
pdftexDownloadBasedédtting.
dvipdfm_dI14.map Font mapvie for dvipdfm(x) with
the base 14 fonts embedded. This is the default.
dvipdfm_ndl14.map Font mapMVe for dvipdfm(x)
with the base 14 fonts omitted.
dvipdfm.map Font mapVle used bydvipdfm(x) by ~ Pdflatex "\pdfcompresslevel9
default. Identical to one of the two above, based on \input” doc.tex
the dvipdfmDownloadBasegdétting. Fordvipdfm(x), the command-lin&&g-z9 can be used
to maximize compression. This is also the def@D&
Itis possible to specify the base 14 embedding settiitgslf supports redundancy elimination in manyelient
without modifying coVgurationVles or generatingnap places (see in Subsection 2.3) in addition to setting the
Mes. Example command-line for pgXT{type it without zIP compression level.

Set thezIP compression level to maximuifor pdfEX,
the assignmenipdfcompresslevel9 selects maximum
PDFcompression. WithgK Live 2008, this is the default.
Here is how to specify it on the command-line (without
line breaks):

line breaks): There is no need to pay attention to this tweak, because

pdflatex "\pdfmapfile{pdftex_ndi14.map} Multivalent recompresses allP streams with maximum
\input" doc.tex elort.

However, this will display a warninjo Wags speciVeGenerate object streams and cross-reference streams.

for non-embedded fanto get rid of this, use pdfTeX can generate object streams and cross-reference

pdflatex "\pdfmapfile{= streams to save about 10% of BE-Me size, or even
pdftex_ndl14_extraflag.map} more if theMe contains lots of hyperlinks. (The actual
\input" doc.tex saving depends on thde structure.) Example command-

instead. Get thanapMe from [34]. line for enabling it (without line breaks):

The .map Vle syntax fordvipdfm is diUerent, but Pdflatex "\pdfminorversion5
dvipdfmxcan use amapMVe of pdfEX syntax, like this: \pdfobjcompresslevel3
\input" doc.tex
According to R7, if ZIP compression is used to com-
press the object streams, in some rare cases it is possible to
Sfve space by starting a new block within zte stream
stt at the right points.

dvipdfmx -f pdftex_dl14.map doc.dvi

Please note thatvipdfmloads themap\Ves spedied
in dvipdfmx.cfg\rst, and themapMes loaded with the
-f Mg override entries loaded previously, from the c

zﬁlfrzgﬂ?gﬁé Jr(; ng\_/e the base 14 fonts omitted, r There is no need to pay attention to this tweak, because
' Multivalent generates object streams and cross-reference

dvipdfmx -f pdftex_ndl14.map streams by default.

-f dvipdfmx_ndI14_extra.map doc.tex
Again, you can get the lashapVe from [34. Without
dvipdfmx_ndl14_extra.mapa bug indvipdfm prevents
it from writing a PDFMe without the font—it would
embed a rendered bitmap font instead.

Encode Type 1 fonts @5F CFF[2] (Type 2 or/Subtype
/TypelQ is an alternative, compact, highly compressible
binary font format that can represent Type 1 font data
without loss. By embedding vector fontsdAFinstead

of Type 1, one can save sigcant portion of theeDFMe,
Subset fonts. Font subsettiisgthe process when theespecially if the documentis 10 pages or less (e.g. reducing
driver selects and embeds only the glyphs of a font whitlie PDFMe size from 200 kB to 50 kBipdfmx does

are actually used in the document. Font subsettingtliss by default, but the other drivers (pgXl, dvipdfm,
turned on by default fodvips dvipdfm(x) and pdfpX ps2pdfwith dvipg don't supporiCFFembedding so far.
when emitting glyphs produced bgX. There is no need to pay attention to this tweak, because
pdfsizeopt.pyconverts Type 1 fonts in tHEDFto CFF

2.2 Extra manual tweaks on Create graphics with font subsetting in mirfebr glyphs

TEX-10-PDF compilation ming from external sources such as the included
This sections shows a couple of methods to reduce ERang
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PostScript an@®DFgraphics, the driver is usually notreference table consumes 20 bytes. It can be reduced by
smart enough to recognize the fonts already embeddeing compressed cross-reference streams, and enabling
and unify them with the fonts in the main documenthey-predictor. As shown in columxref of Table 4, a
Let's suppose that the document contains included grapgduction factor of 180 is possible if theFVle contains
ics with text captions, each graphics source PostScrifny objects (e.g. more thaf® objects inpdfref with
or PDFhaving the font subsets embedded. No mattiesss than 12000 bytes in the cross-reference stream).
whetherdvips dvipdfm(x) or pdfieX is the driver, it will The reason why thg-predictor can make adérence
not be smart enough to unify these subsets to a singfea factor of 2 or even more is the following. The
font. Thus space would be wasted in W&l PDFMe predictor encodes each byte in a rectangular array of
containing multiple subsets of the same font, possitilytes by subtracting the original byte above the current
storing duplicate versions of some glyphs. byte from the current byte. So if each row of the rectan-
It is possible to avoid this waste by using a graphigslar array contains an objectlset, and the dsets are
package implemented in purgXT(such as KZ) or us- increasing, then most of the bytes in the output ofithe
ing MetaPost (for which there is special supporhiips predictor would have a small absolute value, mostly zero.
dvipdfm(x) and pdffX to avoid font and glyph duplica-Thus the output of the-predictor can be compressed
tion). The packagesfragdoesn't sler from this problem better withzIP than the original byte array.
either if theEPSVes don't contain any embedded fonts. Some tools such as Multivalent implement the
There is no need to pay attention to this tweak, becaysedictor withPNG predictor 12, but usingIFFpredic-
pdfsizeopt.pyuniVes font subsets. tor 2 avoids stdng in the extra byte per each row—

Disable font subsetting before concatenatlbra PDF pdfsizeopt.pydoes that.

document is a concatenation of several smaliE#*\es Use object stream#.is possible to save space in #eF

(such as in journal volumes and conference proceedibg)concatenating small (non-stream) objects to an object

and eaclPDFMe contains its own, subsetted fonts, thestream, and compressing the stream as a whole. One can

it depends on the concatenator tool whether those saben sort objects by typést, so similar objects will be

sets are unied or not. Most concatenator toofslftk, placed next to each other, and they Willto the 32 kB

Multivalent,pdfpagesps2pdf see B3 for more) don't longZzIP compression window.

unify these font subsets. Please note that both object streams and cross-
However, if you usgs2pdffor PDFconcatenation, reference streams aP®FL.5 features, and cross-reference

you can get font subsetting and subsetMgation by streams must be also used when object streams are used.

disablingfont subsetting when generating the snidF

Mes. In this case, Ghostscript (rungs2pd) will notice Use better stream compressitmPDFany stream can

that the document contains the exact same font mabe compressed with any compressviar (or a combina-
{igh of iters).zIPis the most Blective general-purpose

times, and it will subset only one copy of the font. . A .
There is no need to pay attention to this tweak, becatsg P e oo Whlch is recommended for compressing
. . pay ' bject streams, cross-reference streams
pdfsizeopt.pyuniVes font subsets. content streams, obj .
and font data (such &&H. For images, however, there
Embed each graphics Vle ondéhen the same graphicsare specialize¥lters (see later in this section).
Me (such as the company logo on presentation slides) isMostPDFgenerators (such asipdfm(x) and pdfEx)
included multiple times, it depends on the driver whethand optimization tools (such as Multivalent) usezlite
the graphics data is duplicated in thieal PDF pdfieX code for general-purpoZeP compressionzlib lets the
doesn't duplicategvipdfm(x) duplicates only MetaPostuser specify theUort parameter between 0 (no com-
graphics, andvipsalways duplicates. pression) and 9 (slowest compression, smallest output)
There is no need to pay attention to this tweak, becausebalance compression speed versus compressed data
both pdfsizeopt.pyand Multivalent eliminate duplicatessize. There are, however alternatite compressor im-

of identical objects. plementations (such as the on&kitiP[3Q and PNGOUT
[31 9)), which provide an even highetJert—but the
2.3 How PDF optimizers save space author doesn't know of anDFoptimizers using those

This subsection describes some metr@izoptimizers algorithms.
use to reduce thde size. We focus on ideas and metho

relevant to EX documents. %ecompress pixel-based image:supports more than

6 compression methods (and any combination of them)
Use cross-reference streams compressed witly-th@nd more than 6 predictors, so there are lots of possibil-
predictor. Each dkset entry in an (uncompressed) crosisies to make images smaller. Here we focus on lossless
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compression (thus excludidgEGandJPER000 used for (used together witdIP compression), but some of them
compressing photos). An image is rectangular arraydaf. PDFsupports theeNGpredictor image data format,
pixels. Each pixel is encoded as a vector of one or mahéch makes it possible to choose dadent predictor for
components in the color space of the image. Typisahnline (image row). The heuristic default algorithm in
color spaces aRGB(/DeviceRGB, grayscale/Device. pnmtopngcalculates all 5 scanline variations, and picks
Gray), CMYK (/DeviceCMY) color spaces where colorshe one having the smallest sum of absolute values. This
are device-independent, and the palette (indexed) Vecilitates bytes with small absolute values in the uncom-
sions of those. Each color component of each pixepressed image data, so thelUrhan coding inZIP can
encoded as a honnegative integer wittikad number of compress itldectively.
bits (bits-per-componerBPC can be 1, 2, 4, 8, 12 or 16). Most of the time it is not possible to tell in advance
The image data can be compressed with any combinatibIP or JBI@ should be used, or whether a predictor
of thePDFcompression methods. should be used witliIP or not. To get the smallest pos-
Before recompressing the image, usually it is worslible output, it is recommended to run all 3 variations
extracting the ranRGBor CMYK (or device-independent)and pick the one yielding the smallest image object. For
image data, and then compressing the image the bestwsgy small images, the uncompressed version should be
can. Partial approaches such as optimizing the palettasidered as well. If the image is huge and it has lots
only are usually suboptimal, because they may be incgpetitive regions, it may be worth to apptyP more
pable of converting an indexed image to grayscale to sélvan once. Please note that metadata (such as specifying
the storage space needed by the palette. the decompressiovter(s) to use) also contributes to the
To pick the best encoding for the image, we haveitoage size.
decide which color space, bits-per-component, compresvostPDFoptimizers use thelib code forzIP compres-
sion method(s) and predictor to use. We have to chos&m in images. The output of some other image com-
a color space which can represent all the colors in theessors (most notabBNGOUT[3]], see also ORING
image. We may convert a grayscale image tRaB [43 and [43 for a list of 11 othePNGoptimization tools,
image (and back if all pixels are grayscale). We may adstd more tools in19) is smaller than whatlib pro-
convert a grayscale image t€®&YKimage (and maybe duces with its highestuort, but those other compressors
back). If the image doesn't have more than 286réint usually run a 100 times or even slower tizdh.
colors, we can use an indexed version of the color spacélow much a document size decreases because of image
A good rule of thumb (no matter the compression) is tecompression depends on the structure of the document
pick the color space bits-per-component combination(how many images are there, how large the images are,
which needs the least number of bits per pixel. On a drdwaw large part of th&/le size is occupied by images) and
pick the one which doesn't need a palette. These idbasv dJectively thePDFwas generated. The percentage
can also be applied if the image contains an alpha chanseings in thamagecolumn of Table 4 suggests that
(which allows for transparent or semi-transparent pixelshly a little saving is possible (about 5%) if the user pays
Itis possible to further optimize some corner cases, &itention to embed the imagesestively, according to
example if the image has only a single color, then ittise image-related guidelines presented in Section 2.1. It
worth encoding it as vector graphigling a rectangle is possible to save lots of space by decreasing the image
of that color. Or, when the image is a grid of rectanglessolution, or decreasing the image quality by using some
where each rectangle contains a single color, then itdssy compression method (suchiBgGor JPEQ000)
worth encoding a lower resolution image, and increaséth lower quality settings. These kinds of optimizations
the scale factor in the image transformation matrix tare supported by Adobe Acrobat Pro &iFEnhancer,
draw the larger image. but they are out of scope of our goals to decreas¥léhe
High-elJort ZIP is the best compression method supize while not changing its rendered appearance.
ported byPDF except for bilevel (two-color) images, JPEGVes could bend from a lossless transformation,
whereJBI@ can yield a smaller result for some inputsuch as removingXIFtags and other metadata. Com-
JBI@ is most Bective on images with lots ob2repe- pressinglPEGata further withziP wouldn't save space.
titions, e.g. images containing lots of text (because ffige program pade G 33 applies custom lossless com-
letters are repeating). Other lossless compression mettprdssion taJPEGVes, saving about 20%. Unfortunately,
supported byDF(such aRRLE LZW andG3 fax) are infe- PDFdoesn't have a decompressidter for that.
rior to ZIP and/orJBI@. Sometimes the image is so sma&

(like 10 10 pixels) that compressing would increase itsqnvgrt some inline images to obJthss possible to
X ’ . ; Inline images into content streams. TR3Ffeature saves
size. Most of the images don't b&éh&om a predictor

about 30 bytes per image as compared to having the image
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as a standalone image object. However, inline imaggdimizing for size.

cannot be shared. So in order to save the most Sp%%?ract large parts of objectilnifying duplicate objects

inline images which are used more than once shouldCan save space only if a whole obiect is duplicated. If
converted to objects, and image objects used only once ba Y Jectis dup :
a paragraph is repeated on a page, it will most proba-

should be converted to inline images. Images havi g ; : e
palette duplication with other images should be imag remain duplicated, because the duplication is within

objects, so the palette can be shared. single object (the content stream). So t_he _opti_mizer
can save space by detecting content duplication in the
Unify duplicate objectdf two or morePDFobjects share sub-object level (outside stream data and inside content
the same serialized value, it is natural to save spacesbgam data), and extracting the duplicated parts to indi-
keeping only th&sst one, and modifying references teidual objects, which can now be Meid. Although this
the rest so that they refer to thést one. It is possible to extraction would usually be too slow if applied to all data
optimize even more by constructing equivalence classésictures in théDF, it may be worth applying it to some
and keeping only one object per class. For example, if Bage structures such as image palettes (whose maximum

PDFcontains size is 768 bytes fRGBimages).

5 0 obj << /Next 6 0 R /Prev 5 0 R >> endob Reorganize content streams and fot@bjects. Instruc-

6 0 obj << /Next 5 0 R /Prev 6 0 R >> endob tions for drawing a single page can span over multiple
7 0 obj << /First 6 0 R >> endobj content streams and forObjects. To save space, itis
then objects 5 and 6 are equivalent, so we can rewrite fhassible to concatenate those to a single content stream,
PDFto and compress the stream at once. After all those con-
50 obj << /Next 5 0 R /Prev 5 0 R >> endobj catenations, large common instruction sequences can be
7 0 obj << /First 5 0 R >> endobj extracted to formxObjects to make code reuse possible.

PDFgenerators usually don't emit duplicate objects dhemove unnecessary indirect referenthePDFspeci-
purpose, but it just happens by chance that some objécation d&nhes whether a value within a compouROF
values are equal. If the document contains the same paglele must be an indirect reference. If a particular value
content, font, font encoding, image or graphics moirethe PDFVle is an indirect reference, but it doesn't have
than once, and theDF generator fails to notice that,to be, and other objects are not referring to that object,
then these would most probably become duplicate tien inlining the value of the object saves space. Some
jects, which can be optimized away. The mettoighs PDFgenerators emit lots of unnecessary indirect refer-
+ ps2pdfusually produces lots of duplicated objects énces, because they generateRbeVe sequentially,
the document contains lots of duplicate content sucha® for some objects they don't know the full value when
\includegraphics loading same graphics many times. they are generating the object—so they replace parts of

he value by indirect references, whos¥rdgons they

ive later. This strategy can save sava@ during the

Fgeneration, but it makes tiDFabout 40 bytes larger

%%:m necessary for each such reference.

Remove image duplicates, based on visible pixel v
Dilerent color space, bits-per-pixel and compression
tings can cause manydirent representations of th
same image (rectangular pixel array) to be presentin
document. This can indeed happen etent parts of Convert Type 1 fonts @FF Since drivers embed Type 1
the PDFwere created with dierent (e.g. one with pdfX, fonts to thePDFas Type 1 (except foivipdfmx which
another withdvipg, and the results were concatenate€mits CFH, andCFFcan represent the same font with
To save space, the optimizer can keep only the smalless bytes (because of the binary format and the smart
image object, and update references. defaults), and it is also more compressible (because it
doesn't have encryption), it is natural to save space by

Remove unused objecBomePDFMes contain objects converting Type 1 fonts in tHeDFto CFE

which are not reachable from tlieoot or trailer objects.
These may be present because of incremental upd&ebset fontsThis can be done bynding unused glyphs
concatenations or conversion, or becausevthags a in fonts, and getting rid of them. Usually this doesn't
linearizedPDF It is safe to save space by removing thosave any space fopX documents, because drivers subset
unused objects. A lineariz&Fprovides a better web fonts by default.

experience to the user, because it maked/tkiepage
of thePDFappear earlier. Since a linearizgdFcan be
automatically generated from a non-linearized one a
time, there is no point keeping a linearizezdFwhen

Unify subsets of the same fol{s discussed in Sec-
tion 2.1, @DFVle may end up containing multiple sub-
Q¥ts of the same font when typesetting a collection of
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articles (such as a journal volume or a conference pBbrink cross-reference dat@enumbering objects (from
ceedings) with*IpX, or embedding graphics containingd., consecutively) saves space in the cross-reference data,
text captions. Since these subsets are not identical, bacause gaps don't have to be encoded. (Each gap of
fying duplicate objects will not collapse them to a singt®nsecutive missing objects costs about 10 bytes.) Also if
font. A font-spedic optimization can savde size by an object is referenced many times, then giving it a small
taking a union of these subsets in each font, thus elioiject number reduces the size by a few bytes.

inating glyph duplication and improving CompreSSiOﬁemove old, unused object versi®m¥:can store old

eUectiveness by grouping similar data (font glyphs) nes ject versions in th®le. This makes incremental up-
to each other.

dates (e.g. thEile / Savaction in Adobe Acrobat) faster.
Remove data ignored by thBFspeciVcationFor com- Removing the old versions saves space.
p_at|b|I|ty Wlt_h future PDFspecV(_:at_lon versions, BDF Remove content outside the patediaBox /CropBox
viewer or printer must accept dictionary keys which are | other bounding box values of the bacetea rect-
not dé/ned in thePDFspecVcation. These keys can beg g bag

safely removed withoutldecting the meaning of theDF angle.where drawing t_akes place. All content (vector
An example for such a key /BTEX.Fullbanner emitted graphics or parts of it, images or parts of them, or text)

by pdfEx than falls outside t_his re_ctangle can be rem(_)ved to save

' space. Implementing this removal can be tricky for par-
Omit explicitly speciVed default valudhePDFspecV- tially visible content. For example, 8-pixel wide bars
cation provides default values for many dictionary keysan be removed from the edge afREGmage without
SomePDFgenerators, however, emit keys with the defauffuality loss in the remaining part.

value. It is safe to remove these to save space. L )
P Remove unused named destinatiohsiamed destina-

Recompress streams witi?. Uncompressing a streantion maps a name to a document location or view. It

and recompressing it with maximuntdart ZIP makes can be a target of a hyperlink within the document, or

the stream smaller most of the time. That's bec@uBe from outside. SomeDFgenerator software (such as

is more &lective than the other general purpose comprésameMaker) generates lots of named destinations never

sion algorithm$DFsupports RLEandLZW). referenced. But care has to be taken when removing
For compatibility with the PostScript languag®F those, because then hyperlinks from outside the docu-

supports theASClIHexDecodeand /ASCII85DecodeM- ment wouldn't work.

ters on streams. Using them just makes the streamin . .
the Vle longer (by a factor of about 2/1 and 5/4, resg}e:('l:@tten structuresTo facilitate incremental update=DF

: . : @ tan store some structures (such as the page tree and the
tively). TheséAters make it possible to embed blnarX . )
X ) ontent streams within a page) spread to more objects
stream data in a pureSCll PDFVle. However, there is no and parts than necessary. Using the simplest, single-level
signicant use case for a&&8Cltonly PDFnowadays, so b - 9 piest, sing

it is recommended to get rid of thegkers to decrease to or single-part structure saves space.
Ve size.

Remove page thumbnail§the PDFVe has page thumb—3 PDF size 0pt|m|zat|0n tools
nails, thePDFviewer can show them to the user to makg 1 Test PDE les

navigation easier and faster. Since page thumbnails gf@rder to compare the optimizatiobkectiveness of the
redundant information which can be regenerated agyols presented in this section, we have compiled a set of
time, it is safe to save space by removing them. testPDFVles, and optimized them with each tool. The

Serialize values more eUectivaihitespace can petotalscolumn of Table 4 shov_vs the size of edteh(the
omitted between tokens, except between a name*t@nd percentages can be ignored for now), and other
ken and a token starting with a number or a letter (e gp!Umns show the bytes used byJelient object types.
/Ascent 750). Whitespace in front afndstreamcan be 1he tesMes can be downloaded frorgq. Some more
omitted as well. The binary representation of string¥tails about the testes:

should be used instead of the hexadecimal, because jt's ) ,

never longer and it's shorter most of the time if used prog? 62-page technical documentation aboutafe

erly. Only the characters\ ) have to be escaped witha V1€ format. Font data is a mixture of TypeCEF
backslash within strings, but parentheses which nest can@nd TrueType. Compiled with FrameMaker 0¥

be left unescaped. So, e.g. the staiig)()\o canbe  9enerated by Distiller 6.0.1. , ,
represented a&(())(\(\b) _ beamerl 75 slide-steps long presentation created with
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Table 4. PDF size reduction by object type, when running pdfszeopy.py + Multivalent.

document contents font image other xref total

c 141153 02% 25547 02% 0 178926 91% 174774 100% 521909 65%
beamer 169789 03% 44799 54% 115160 00% 445732 96% 56752 98% 832319 62%
eu2006 1065864 01% 3271206 91% 3597779 06% 430352 80% 45792 94% 8411464 43%
inkscape 10679156 20% 230241 00% 6255203 20% 943269 7% 122274 94% 18245172 24%
Ime2006 1501584 14% 314265 73% 678549 06% 176666 91% 31892 93% 2703119 25%

pdfref 6269878 05% 274231 04% 1339264 00% 17906915 79% 6665536 100% 32472771 65%
pgf2 2184323 03% 275768 51% 0 1132100 84% 190832 96% 3783193 36%
texbook 1507901 01% 519550 48% 0 217616 84% 35532 87% 2280769 21%
tuzv 112145 03% 201155 84% 0 21913 77% 2471 88% 337764 57%

The rst number in each cell is the number of bytes used in the ginal document.
The ...% value indicates the percentage saved by optimization.
The data in this table was extracted from the original and optiized PDF les using pdfsizeopy.py --stats

contents: content streams

font: embedded font les

image: pixel-based image objects and inline images, the latter credtby sam2p
other: other objects

xref: cross-reference tables or streams

total: size of thePDF le

beamer.cl§4q. Contains hyperlinks, math formulas, Distiller 7.0.5.
some vector graphics and a few pixel-based imagegf2 560-page software manual abowZ,iwith lots of
Compiled with pdfiX. Font data is in Type 1 format.  vector graphics as examples, with an outline, without
eu2006 126-page conference proceedings (of EXroT hyperlinks. Compiled with pdEK. Font data is in
2006) containing some large images. Individual Type 1 format.
articles were compiled with pdfX, and thenPDF  texbook 494-page user manual abogXT(The
Mes were concatenated. Because of the concatenationlgXbooR, compiled with pdffX. No pixel images,
many font subsets were embedded multiple times, and hardly any vector graphics.
so a large part of th¥le is font data. Font data is tuzv Mini novel in Hungarian, typeset on 20 A4 pages
mostlyCFF, but it contains some Type 1 and TrueType in a 2-column layout. Generated dyipdfm. It
fonts as well. Most fonts are compressed with the less contains no images or graphics. Font data is in Type 1
electiveLZW instead ofZIP. format.
inkscape 341-page software manual created with
codeMantra Univers@DF[5]. Contains lots of  None of the tesPDFMes used object streams or cross-
screenshots and small images. Font data is a mixtcgéerence streams.
of Type 1CFFand TrueType.
Ime2006 240-page conference proceedings in Hun-3.2 ps2pdf
garian. Contains some black-and-white screenshbheps2pdf[2§ script (and its counterparts for speci
images. Individual articles were compiled with PDFversions, e.gps2pdfl14 runs Ghostscript with the
KTpX anddvips (without font subsetting), and the V&g-sDEVICE=pdfwrite, which converts its input t8DF.
PostScripvles were concatenated and converted fgontrary to what the name suggegis2pdfaccepts not
PDFin a single run of a modkedps2pdf Since font only PostScript, but al®®DF\Ves as input.

subsetting was disabled dvips laterps2pdfwas ps2pdfworks by converting its input to low-level
able to subset fonts without duplication. Font data RostScript drawing primitives, and then emitting them
in CFF as aPDFdocumentps2pdfwasn't written to be &PDF

pdfref 1310-page reference manual atfeDEL.7 size optimizer, but it can be used as such. Table 5 shows
containing quite a lot of duplicateef tables and that ps2pdfincreases th¥le size many times. For the
XML metadata of document parts. Optimization documentsU andpdfref we got aMle size decrease be-
gets rid of both the duplicateef tables and the causes2pdfgot rid of some metadata, and fodfref it
XML metadata. Font data is @FF Compiled optimized the cross-reference table. #0006 saved
with FrameMaker 7.2DFgenerated by Acrobat space by recompressing fonts witif. The document



E124 MAPS 39 Péter Szab6

tuzv became smaller becayss2pdfconverted Type 1 3.3 PDF Enhancer
fonts toCFFE The reason for the extremely large growtRDFEnhancer 2Q is commercial software which can
in beamerls thatps2pdfblew up images, and it also emeoncatenate, split, convert and optimPigFdocuments,
bedded multiple instances of the same image as sepaaat remove selecterDFparts as well. It has lots of
images. (It doesn't always do so: if the two instancesoaiversion and optimization features (see the tabin [
the image are close to each other, theBpdfreuses the and it is highly coivgurable. With its default settings, it
same object in theDFfor representing the image.) optimizes thé®DFwithout removing information. It is
ps2pdf keeps all printable features of the origa feature-extended version of tR®FShrink software
nal PDF and hyperlinks and the document outline asom the same company. The use of Gigl version
well. However, it recompresséfEGimages (back of PDFEnhancer is analyzed iid. A single license
to a dierent JPEG sometimes larger than the origfor theserver editionneeded for batch processing, costs
inal), thus losing quality. The only way to disablabout $1000, and tlaelvanced server editigwith JBI
this is specifying th&#gs-dEncodeColorimages=false support) costs about twice as much. $tendard edition
-dEncodeGraylmages=false but it would blow up the with the GUIcosts only $200.
Me size even more, because it will keep photos uncomcolumnsinput and pdfeof Table 6 show howléc-
pressed. SpecifyindColorimageFilter=/FlateEncode tively PDFEnhancer optimizes. Tlserver editiorwas
would convert JPEG images to use ZIP compression withed in our automated tests, but gtandard editiogen-
out quality loss, but this still blows up thée size. Thus, eratesPDFMes of the same size. Looking at columpdie
it is not possible to set ypdf2psto leave JPEG images aanda9p4we can compareDFEnhancer to Adobe Acro-
is: it will either blow up the image size (by uncompredsat Pro. Please note ttHeDFEnhancer doesn't generate
ing the image or recompressing it with ZIP), or it will d@bject streams or cross-reference streams, that's why we
a transformation with quality loss. The Distiller optiocompare it taa9pdinstead of9p5in the table. Feeding
/PassThroughJPEGImagegould solve this problem, butthe output ofPDFEnhancer to Multivalent decreases the
Ghostscript doesn't support it yet. Ve size even further, because Multivalent generates those
ps2pdfdoesn't remove duplicate content (althougstreams. The columepsonof Table 6 shows theDF
it removes image duplicates if they are close by), anaittput Ve sizes of thDFEnhancer+ pdfsizeopt.py
also doesn't minimize the use of indirect references (e.¢lultivalent combination, which seems to be the most
it emits the/Length of content streams as an indireceUective for EX documents.
reference). The only aspeps2pdfseems to optimize  According to the messages it prineBHFEnchancer
electively is converting Type 1 fonts@Fand removing optimizes content streams within the page. Most other
content outside the page. Since this conversion is agtimizers (except for Adobe Acrobat Pro) don't do this.
done bypdfsizeopt.py it is not recommended to useText-only content streams generated frogX @on't ben-

ps2pdfto optimizePDFMes. evt from such an optimization, but for thegf2document,
which contains lots of graphics, this optimization saved
Table 5. PDF optimization e ectiveness of ps2pdf. about 10% of the content streams.

It is worth noting thatPDFEnhancer failed when op-
timizing one of the test documents (see in Table 6). The
c 521909 264861 180987 evelopers aPDFEnhancer reply quickly to bug reports,

document input ps2pdf psom

beamerl 832319 3027368 317351 . :

cU2006 8411464 6322867 4812306and they are willing to track anux bugs in the software.
inkscape 18245172 failed 13944481

Ime2006 2703119 3091842 2033582 3.4 Adobe Acrobat Pro

pdfref 32472771 15949169 11237663 Adobe'swYSIWYG PDRnanipulation program, Adobe
pgf2 3783193 4023581 2438261 Acrobat Pro ]] also contains &DFoptimizer (menu item
texbook 2280769 2539424 1806887 Advanced PDFOptimize). A single license of the whole
tuzv 337764 199279 146414

software costs $450; it is not possible to buy only the
optimizer. There seems to be no direct way to run the
All numeric values are in bytes. Italic values indicate that optimizer on multipléles in batch mode. Columa®p4
thez ogft.mgﬁer tmcr_e?séeglthe le size. anda9p5of Table 6 shows thdJectiveness of the opti-
E:z.fdm _d%%igg’TTlNGsrf/grzzress mizer: values in the columaBp4are forPDF1.4 output,
psom: pdfsizeopt.py+ Multivalent and columra9p3belongs tPDFL.5 output. Th@DFL.5
Mes are much smaller because they make use of object
streams and cross-reference streams. The optimizer lets
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Table 6. PDF optimization e ectiveness of PDF Enhancer and Adobe Acrobat Pro.

document input pdfe epsom psom apsom ad9p4 agp5

c 521909 229953 174182 180987 158395 548181 329315
beamerl 832319 756971 296816 317351 317326 765785 363963
eu2006 8411464 failed n/a 4812306 3666315 8115676 7991997
inkscape 18245172 14613044 12289136 13944481 11807680 2588 13962583
Ime2006 2703119 2263227 1781574 2033582 1830936 2410603 79985
pdfref 32472771 23794114 11009960 11237663 9360794 2328766 20208419
paf2 3783193 3498756 2245797 2438261 n/a failed failed
texbook 2280769 2273410 1803166 1806887 1804565 2314025 50809
tuzv 337764 338316 147453 146414 150813 344215 328843

All numeric values are in bytes. Italic values indicate that éhoptimizer increased the le size.
pdfe: PDF Enhancer 3.2.5 (1122r) server edition

epsom: PDF Enhancer+ pdfsizeopt.py+ Multivalent

psom: pdfsizeopt.py+ Multivalent

apsom: Adobe Acrobat Pro 9 creatingPDF 1.4 + pdfsizeopt.py+ Multivalent

a9p4: Adobe Acrobat Pro 9 creatingPDF 1.4

agp5: Adobe Acrobat Pro 9 creatingPDF 1.5

the user specify quite a few settings. For the tests we hasige 7: PDF optimization e ectiveness of Multivalent and
enabled all optimizations except those which lose infBffsizeopt.py.

mation (such as image resampling). It turned out that wWeécument input multi psom pso
had to dlsablé)l;car(j_User Da_ta/ Dlscar_d all comments, 521909 181178 180987 230675
forms and multimedigotherwise the optimizer removetyegmeri1 832319 341732 317351 443253
hyperlinks from the documeteamerl eu2006 8411464 7198149 4812306 4993913

It is worth noting that Adobe Acrobat Pro 9 failed withinkscape 18245172 13976597 13944481 17183194
an image-related error when optimizing documegf2. me2006 2703119 2285956 2033582 2349035
Oddly enough, thaPDFVle doesn't contain any images_gd]fref 32472771 11235006 11237663 23413875

gf2 3783193 2584180 2438261 3449386
3.5 pdf texbook 2280769 2057755 1806887 1992958
-0 pdicompress tuzv 337764 314508 146414 166863

pdfcompresd4] is the command-line version of the

PDFoptimizer in Advance®DFTools. It is commercial . . . .
- . umeric values are in bytes. The Italic value indicates

software, a single-computer Ilcen_se costs less than ?ﬁ%ﬁMultivalent alone was better than with pdfsizeopt.py.

It can resample and recompress images based on anfg: multivalent 20060102 tool.pdf.Compress

set of settings for monochrome, gray and color imaggsem: pdfsizeopt.py+ Multivalent

It can also recompress streams, and it can remove s@sue pdfsizeopt.py without Multivalent

PDFfeatures (such metadata, JavaScript, page thumbnails,

comments, embeddades, outlines, private data and tool.pdf.Compress doc.pdf

forms). We haven't analyzed it, beca@S¥-Enhancer Thjs creates the optimiza&DFin Ve doc-o.pdf . If we

seems to have all the featurepdfcompress don't indicate otherwise, by the term Multivalent we
. mean itsPDFoptimizer. Although the 2006 January ver-
3.6 Multivalent tool.pdf.Compress sion of Multivalent with full functionality is available

Multivalent [17 is a collection of programs for documentyr qownload, Multivalent is not free software or open
viewing, annotation, organization, conversion, validatiogyrce. For example, its license allows runningPtbie
inspection, encryption and text extraction (etc.). It sugstimizer from the command-line. For other uses of the
ports multipleMe formats such asTML, PDEDVIand  qptimizer, a commercial license has to be acquired. The
man pages. It is implemented in Java; the 2006 Janygly site doesn't show details about commercial licenses.
version is available for download{ as a smglejar According to P7, the Mutivalent did the following

Me, and it needs Java 1.4 or later. It contaiR®BOP- gptimizations in 2003: remove object duplicates; recom-
timizer [24 27, which can be invoked like this at thepresg 7w to zIP; generate object streams; generate a
command-line (without line breaks): cross-reference stream; serialize values ndeetisely;

java -cp Multivalent20060102.jar remove old object versions; remove page thumbnails;
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remove some obsolete values suclPexSet; inline
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option would be to usdvipdfmx which can read

small objects such as stream lengths; remove unused obFype 1 fonts, and emit them a&Ffonts. Please
jects; omit default values; shrink cross-reference datanote that Ghostscript inlines subroutinéauprs) in
In addition to those above, Multivalent recompresses all the Type 1 font, so theFFbecomes larger—but we

streams with maximumidort ZIP, and it also moves up
/MediaBoxetc. in the page tree.

are compressing the font witiP anyway, which
eliminates most of the repetitions.

Columnmulti of Table 7 shows howdectively Mul- Unify subsets of the sameFFfont

tivalent optimizes. The colunpsomindicates that run-
ning pdfsizeopt.pybefore Multivalent usually decreases
the Ve size even more. That's becapsisizeopt.py
can convert Type 1 fonts t@FF unify CFFfont subsets,
and it also has a mordJective image optimizer than
Multivalent.

3.7 pdfsizeopt.py

Ghostscript is used for parsiag§FRo a font dictionary,
and also for serializing the madid dictionary a€FF
Again, the latter is done by generating a PostScript
Me with all the fonts, then converting it toRDF
using Ghostscript. Limitations: it only works foFF
(and former Type 1) fonts; it doesn't unify fonts with
diUerent names; it won't unify some fonts if one of
them has slightly dierent metrics.

pdfsizeopt.py[ 37 was written as part of this work. Its Convert inline images to objects We need this be-
purpose is to implement the most common optimizations cause most tools (includingifsizeopy.py do not

typical TeX documents ben&from, but only those which

optimize inline images. Limitations: it only detects

are not already done by Multivalent. As described in inline images generated lsam2p it only detects

Section 4, to get the small@F, the optimizations done
by pdfsizeopt.pyshould be applielrst, and the result

inline images within a fornxobject (not in a content
stream).

should be processed by Multivalent. The 20060102 ver§iptimize individual images First the data gets de-
of Multivalent optimizes images, and it replaces the image compressed (with Ghostscript if the image data is

even if the optimized version is larger than the original,

so pdfsizeopt.pyimplements a/nal step to put those
original images back which are smaller.
pdfsizeopt.pycan be used as a stand-aldgr@Fop-
timizer (without Multivalent), but th&hal PDFwill be
much smaller if Multivalent is run as well.
pdfsizeopt.pyis free software licensed under theL

compressed with anything other than simple),
then it is recompressed with higliart ZIP, then it is
converted taPNG then several externBNGcompres-
sors are run to get the optimiz€MNG andVnally the
smallest representation (among the optimizsics
MVes, intermediate images and the original image)
is picked, i.e. the one with the smallesiFimage

It is written in Python. It needs Python2.4 (or 2.5 or object representation, counting the stream dictionary
2.6). It uses only the standard Python modules, but it and the compressed stream as well. The following
invokes several external programs to help with the op- PNGoptimizers are used@am2pwithout predictor,
timizations. These are: Ghostscript (8.61 or newer issam2pwith PNGpredictorPNGOUT(very slow, but

recommendedyam?2p[ 39 (0.46 is needed), pngtopnm,
tool.pdf.Compress of Multivalent 24 (which needs
Sun'sJDKor OpenDK), optionallyjbig2 [14, optionally
PNGOUT[31]. Installation instructions are given iB4.

generates a few percent smab&tG\Mes) andbig2
(only for bilevel images). Limitations: @YK
support; no device-independent color space support
(only RGBwith or without palette and grayscale

Most of these are free software, except for the Multivalent is supported); no images with an alpha channel;
tools, which are not free software or open source, but they only some types of transparency; images with lossy
can be downloaded and used on the command line freecompressionJPEGr JPEQ000) are not optimized.

of charge; for other uses they have to be licensed cétamove object duplicates Equivalence classes are

mercially. PNGOUTis not free software or open source

used, so duplicate subtrees referring to objects

either, but the binaries available free of charge can bebetween themselves or each other are also removed.

used without restriction.

(Multivalent also has this feature.)

pdfsizeopt.pyimplements theseDFsize optimization Remove image duplicates Images are compared based

methods:

Convert Type 1 fonts toCFF It is done by generating
a PostScript document with all fonts, converting
it to PDFwith Ghostscript (just likeps2pd), and
extracting theCFFfonts from thePDFE Another

on RGBpixel data, so duplicates using &Jelient
compression or color space or bits-per-component are
also detected and removed. This is useful iPthe

is a concatenation #&fDFVes in the same collection,
eachPDFcompiled with a dierent method, and then
concatenated. The newest versiosai2p(0.46)
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produces exactly the same oute for two images 6.39%. The documeankscapebendts most from im-

with identicalRGBpixel data, so image duplicates arage recompression: Multivalent alone saves 19.87%, and
identiVed by comparing th¥les created bgam?2p pdfsizeopy.pyalone saves 20.35%.

There are also several early checks in the optimizationColumnspsomapsomandepsonof Table 6 show that
algorithm to detect the duplicate before wasting timgptimizing with PDFEnhancer or Adobe Acrobat Pro

on running the many dierent optimizers. before running th@dfsizeopt.py+ Multivalent combi-
Remove unused objects All objects unreachable fromnation almost always decreases Whesize, sometimes
the trailer object are removed. by a few percent, but in the case of docunszdamerl

Serialize values more Bectively Extra spaces are the extra gain of runnin@DFEnhanceirst was 6.46%.
removed; hex strings are converted to binary; strinjsseems that forg< document®DFEnhancer (with the
are serialized without extra backslashes; commem@mbination) is the morelective, and Adobe Acrobat
are removed; garbage between objethd®mns Pro is more Bective for other documents.
is removed; gaps in the cross-reference table are See ideas for improvingdfsizeopt.pyin Section 6.
removed; objects with high reference counts are given

low numbers. .. .
4 Suggested PDF optimization
The columnpsoof Table 7 shows howlectively work ow
pdfsizeopt.pyoptimizes. The columpsomshows the
combined Bectiveness gidfsizeopt.py+ Multivalent.
Please note that it is not with runningdfsizeopt.py

alone, becaugedfsizeopt.pywas designed to do only :
those optimizations which Multivalent does not provid%a' ?&g[%iez(ggg stscriptto at least 8.61, and upgrade to

(or, such as image compression, does suboptimally). .

the other hand, it is almost always worth runnipdf- ZOEEC;E ;)Erx d\?i%%l:rrr?snvtvsifhctrﬁ:tseiﬁz udsilsnc%spsdg;j in

sizeopt.pybefore Multivalent, rather than running Multi- Subsection 2.1. Udeips+ ps2pdfonly if absolutely

valent alone. The only exception we couit was the necessary bééause of the I@&MVles it produces

documenpdiref vvhere the combined approach yieldegj. Usepdftk E)r Multivalent's PDFmerge tool (as .

a 0'02% largade size. . : shown in B3) to concatenat€DFVes if necessary.
pdfsizeopt.pycan count the total byte size of various Pay attention to the hyperlinks and the document

object types in 2DF. Table 4 shows the results on our test outline after concatenation. Don't concatenate with
PDFVles. The percentages in the table cells are savings byGhostscript because that i.t would blow up Yhe
running pdfsizeopt.py+ Multivalent. Although it is not size '

visible in the table, most of the savings come from MuIH'- If yo.u have access RDFEnhancer, optimize the
valent, except in théont andimagecolumns, where the ™ PDFwith it. Otherwise, if you have ,access to Adobe
contributions opdfsizeopt.pyare important. The large Acrobat Pr.o optimize 'tHeDFwith it

font savings for the documehizv are because the docu: Optimize théPDFwith pdfsizeopt ﬁyincluding the
ment is short and it contains many Type 1 fonts. For thé last step of running Multivalent a's well
documenkeu2006ve get an even larger saving, because '
there was lots of glyph duplication across the articlesm

. . ost of the optimization steps above can be fully auto-
the collection, and also becaug&V was used instead Ofmated and run in batch, except if Adobe Acrobat Pro is
ZIPto compress the fonts. Only a few of our test do

CU-
ments bend from image optimization, and even theréHVOlved'

the contribution ofpdfsizeopt.pyis small because the

original PDFcontains the images emittetietively, and 5 Related work

also Multivalent does a decent (though suboptimal) job ) ) o
atimage optimization. So for the documen2008/ul- There_ are se_veral _documents discusBiDBoptimization.
tivalent alone saves about 1.55%, aatfdizeopt.pplone [23 gives a list of ideas how to generate srRaFVles.
saves 6.14%. (There is no data on the extra size rdf@st of those are present in this work as welbFEn-

tion by combining the two tools, becaysdfsizeopt.py nancer and Adobe Acrobat Pro are analyzed B put
disables Multivalent's image optimizations since md§@t article focuses on reducing image resolution and un-
images won't berd.) For the documenine2008/ulti- embedding fonts, which are not information-preserving

valent alone saves 3.41%, pdtsizeopy.pylone saves o_ptimizations. M gives a simplg introduction to (pos-
sibly lossyPDFimage compression and content stream

Based on the optimization tests in Section 3 we suggest
the followingPDFgeneration and optimization wow:
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compression. next to each other, and compressing the whole document
Since web browsers can dispRlyGimages, severalas one big stream withzip2 which is superior t@IP.

PNGoptimization tools 15 43 31 have been developedAnother improvement is that compaebFstores Type 1

to reduce web page loading times. These tools can be dsats unencrypted, with boilerplate such as the 512-byte

for optimizing (mainly non-photo) imagesmbFdocu- font tailer and random bytes for encryption stripped out.

ments as well. But sind@DFhas a more generic image

and compression model th&ngG it would be possible 6 C lusi d f K
to save a little bit more by developiRr@pFspecic tools, onclusion and future wor

which take advantage of e.g. using heFpredictor and since it is not the primary goal for ma@bFgenerators
ZIP compression together. o to emit the smallest possit#®F, simple techniques done
An alternative documendle format is DjVu f], whose - by Multivalent andpdfsizeopt.pycan yield signicant
most important limitation compared ®DFis that it  sjze reduction (up to a factor of 3) depending on the gen-
doesn't support vector graphics. Due to the sophisticagétor and théDFfeatures used. Rearranging the draw-
image layer separation and compression, the size ghginstructions (contents streams and fotabjects, as
600PIDjVu Ve is comparable to the corresponding ofone by Adobe Acrobat Pro artbFEnhancer) is a more
timized PDFdocument: if thePDF contains text with complicated optimization, and saves some more space in
embedded vector fonts and vector graphics, the DjMydition to the simple techniques. It also matters how the
Vle can be about 3 times Iarger than &eF If thePDF PDFwas generated (eg pg(]'generates a smaller and
contains mainly images (such as a sequence of scanfggk optimizabl@DFthandvips+ ps2pd).
sheets), the DjVMle will become slightly smaller than  The workiw proposed in this article has too many
the PDE Of course these ratios depend on the SOftW&I@pendencies. Python (fodfsizeopt.py and Java (for
used for encoding as well. There are only a few Dj\fyltivalent) runtimes, and Ghostscript (needegbf-
encoders aVaiIablmdfijVu and dJVud|g|ta| a..re f.ree, sizeopt_pyfor Type 1 andcFFfont parsingCFFgenera_
and Document Express is a commercial applicaB®F. tion and arbitrary strearvitering) are the heaviest ones.
is more complex than DjVu: thHeDF1.7 referenced] |t js possible to get rid of these by reimplementiuid-
itself is 1310 pages long, and it relies on external\épesjzeopt.pyfrom scratch. To get rid of Python, we could
cations such aalP, JBI&@, G3 fax,JPEGIPE@000, Type 1,yse Lua, and build a statically linked C binary with the
CFF, TrueType, OpenType&Map, CID font, XML, OPL | ya interpreterzlib and all the Lua bytecode linked in.
DSA AES MD5, SHA'1, PKCSPANOSEICC color profes, we could reimplement the optimizations done by Multi-
JavaScript and moreDF1.7 became @sOstandard L] yalent in Lua. (This would include reading and writing
in 2008, which adds additional long documents. Haviggject streams and cross-reference streams.) Gradually
to understand many of these makesFviewers hard we could move some functionality to C or C++ code to
to implement and complex. This problem can becorg@eed up the optimizer. We could reusexpef code-
more severe for long-term archiving if we want to view gase to be able to use BIbFMters without invoking
PDF20 or 50 years from now; maybe todeaBfsFviewers Ghostscript. We would have to implement Type 1 and
won't work on future architectures, so we have to imp'@:FFparsing andCFFgeneration, possibly relying on the
ment our own viewer. In contrast, the DjVu spéeition gvipdfmx codebase. Other dependencies sughiga
[1Gis only 71 pages long, and more self-contained. Sirggn2 pngtopnm PNGOUTandPDFENhancer are not
the DjVuMe format uses very terent technologies thansg problematic, because they can be compiled to small,
PDF, one can archive both tiRDFand the DjVu version statically linked, stand-alone executables.
of the same document, in case a decent renderer won't b&ome optimizations gfdfsizeopt.pycould be general-
available for one of the formats decades later. ized to cover more cases. Examples arecatickimage
ThePDFDatabase]q contains more than 5QDF optimization; make&FFmatching more permissive (be-
documents by various producers, withlelient sizes and fore unication); recognize more inline images (not only
ver;ions. TheseDFVes cz_an_be used can be used f@hose created byam2p and not only in formxobjects).
testingPDFparsers and optimizers. pdfsizeopt.pywould also bend from compiling a test
Multivalent introduced the custome formatcompact set ofPDFVies (possibly based on tR®FDatabase]q),
PDF[23 27, which is about 30% to 60% smaller thangd adding a framework which automatically checks that
regularPDFE The disadvantage is that only MU|t'Va|enbdfsizeopt.pydetected the opportunity to optimize, and
can read or write this format so far (but it supports fagfid the optimization properly in each case.
and lossless conversion to regt@t). CompacPDF  \when preparing a collection (such as a journal vol-
achieves the size reduction by grouping similar objegi$e or a conference proceedings) wit,Tin a typical
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workVéw individual articles are compiled RDF and the
PDFMes are then concatenated. S&2 for tools which [14]
can doPDFconcatenation. The concatenated document
can be optimized usingdfsizeopt.py+ Multivalent to

get rid of redundancy (such as duplicate glyphs in fort&5 ]
and duplicate images) across articles. Not all concatena-
tors can preserve hyperlinks and the document outlin&6 ]
for TeX documents. Adding concatenation support to
pdfsizeopt.pywould make creating small and interactive
collections more straightforward. [17]

References [18]

[1] Adobe. Adobe Acrobat Pro 9 (project page).
http://www.adobe.com/products/acrobatpro/

[2] Adobe.The Compact Font Format SpeciVcation9]
1.0 edition, 4 December 20G8p://www.adobe.
com/devnet/font/pdfs/5176.CFF.pdf . [20]

[3] Adobe.PDF Reference, Adobe Portable Document
FormatVersion 1.7Adobe, 6th edition, November
2006. http://www.adobe.com/devnet/acrobat/ [21]
pdfs/pdf_reference_1-7.pdf

[4] Apago. Which features are in what PDF Enhancer
edition?, 29 July 200%ttp://www.apagoinc. ]
com/prod_feat.php?feat_id=30&feat_disp_
order=7&prod_id=2.

[5] codeMantra Universal PDF, a PDF generator 23]
http://codemantra.com/universalpdf.htm

[6] DjVu: A tutorial. http://www.djvuzone.org/
support/tutorial/chapter-intro.html

[7] DVIPDFMx, an extended DVI-to-PDF translatéR4]
http://project.ktug.or.kr/dvipdfmx/ .

[8] Till Tantau ed. The TikZ and PGF Packages
Institute fur Theoretische Informatik, Universitat 251
zu Lubeck, 2.00 edition, 20 February 2008.
http://www.ctan.org/tex-archive/graphics/
pgf/base/doc/generic/pgf/pgfmanual.pdf . [26]

[9] Jonathon Fowler. PNGOUT port for Unix systems,
2007 http://www.jonof.id.au/kenutils

[10] Gimp, the GNU Image Manipulation Program.
http://www.gimp.org/

[11] 1SO 32000-1:2008 Document management—
Portable document format—part 1: PDF  [27]
1.7, 2008. http://www.iso.0rg/iso/iso_
catalogue/catalogue_tc/catalogue_detail.
htm?csnumber=51502

[12] Andy King. Optimize PDMes. http://

websiteoptimization.com/speed/tweak/pdf/ [28]
25 September 2006.

[13] Ralf Koening. Creative use of PMIES in
IBTEX environments http://www.tu-chemnitz. [29]

de/urz/anwendungen/tex/stammtisch/chronik/

EUROTEX 2009 E129

pdf_interna.pdf , 18 June 2004.

Adam Langley. jbig2enc, a JBIG2 encoder (project
page).http://github.com/agl/jbig2enc/tree/

master.

List of PNG recompressorshttp://en.
wikipedia.org/wiki/OptiPNG#See_also .
Lizardtech. DjVu ReferencaljVu v3 edition,
November 2005. http://djvu.org/docs/
DjVu3Spec.djvu.

Multivalent, digital documents research and de-
velopment. http://multivalent.sourceforge.

net/ .

Multivalent, download location. http:
/Isourceforge.net/projects/multivalent/

files/

PDF database, 20 April 2005ttp://iwww.
stillhg.com/pdfdb/db.html

PDF Enhancer, a PDF converter, concatenator
and optimizer.http://www.apagoinc.com/prod_
home.php?prod_id=2

Workarounds for PDF output with the PSTricks
KTeX packagenhttp://tug.org/PSTricks/main.
cgi?file=pdf/pdfoutput

PDFCreator, a free tool to create PO&s

from nearly any Windows applicationttp:

Ilmww . pdfforge.org/products/pdfcreator

Shlomo Perets. Best practices #1: Reducing
the size of your PDFs, 7 August 200tip:
Ilwww.planetpdf.com/creative/article.asp?
ContentID=6568

Thomas A. Phelps. Compress, the Multivalent
PDF compression toohttp:/multivalent.
sourceforge.net/Tools/pdf/Compress.html
Thomas A. Phelps. Compact PDF sgetion,
March 2004http://multivalent.sourceforge.
net/Research/CompactPDF.html

Thomas A. Phelps and P.B. Watry. A no-
compromises architecture for digital document
preservation. IrProceedings of European
Conference on Digital LibrarieSeptember
2005. http://multivalent.sourceforge.net/
Research/Live.pdf .

Thomas A. Phelps and Robert Wilensky. Two
diet plans for fat PDF. IRroceedings of ACM
Symposium on Document EngineeriNgvem-
ber 2003. http://multivalent.sourceforge.
net/Research/TwoDietPlans.pdf .

ps2pdf, a PostScript-to-PDF convertettp:
IlIpages.cs.wisc.edu/~ghost/doc/svn/Ps2pdf.

htm

Tomas Rokicki. Dvips: A DVI-to-PostScript
translator, January 200%ttp://mirror.ctan.



E130 MAPS 39 Péter Szab6

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

org/info/doc-k/dvips.pdf . com/pdfinfoeditor/pdfcompress.htm

Ken Silverman. KZIP, a PKZIP-compatible [46] Pauli Virtanen. TexText, an Inkscape extension
compressor focusing on space over speed. for adding ATpX markup, 6 February 2009.
http://advsys.net/ken/utils.htm#kzip . http://www.elisanet.fi/ptvirtan/software/

Ken Silverman. PNGOUT, a lossless PNG size textext/ .
optimizer, 200ttp://advsys.net/ken/utils.

htm#pngout

Matthew Skala. How to concatenate PDFs Péter Szabo
without pain, 13 May 2008itp://ansuz.sooke. Goog(]jle henk
bc.ca/software/pdf-append.php . BE%OS(?Z eguﬁigags\ﬁééﬁan d
Matthias Stirner and Gerhard Seelmann. packr (at) google dot com
JPG, a lossless compressor for JPEG imagegip:/www.inf.bme.hu/~pts/
(project page), 21 November 200H/ttp:
IIwww.elektronik.htw-aalen.de/packjpg/

Péter Szabd. Extkes related to PDF generation

and PDF size optimizatiohttp://code.google.
com/p/pdfsizeopt/source/browse/#svn/trunk/

extra .

Péter Szabd. Installation instructions for
pdfsizeopt.py. http://code.google.com/p/
pdfsizeopt/wiki/InstallationInstructions

Péter Szab6. PDF tades for pdfsizeopt. py
http://code.google.com/p/pdfsizeopt/wiki/
ExamplePDFsToOptimize

Péter Szabo. pdfsizeopt.py, a Rl¥-size

optimizer (project pagehttp://code.google.

com/p/pdfsizeopt .

Péter Szab6. sam2p, a pixel image converter

which can generate small PostScript and PDF.
http://www.inf.bme.hu/~pts/sam2p/

Péter Szabd. Insertivgures into X documents.

In EuroBachgX, 2002. http://www.inf.bme.
hu/~pts/sam2p/sam2p_article.pdf .

Till Tantau. The beamer clas8.07 edi-

tion, 11 March 2007 http://www.ctan.org/
tex-archive/macros/latex/contrib/beamer/
doc/beameruserguide.pdf .

Han ThéThanh, Sebastian Rahtz, Hans Hagen,

et al. The pdffX manual 1.671 edition,

25 January 2007ttp://www.ctan.org/get/
systems/pdftex/pdftex-a.pdf

Cosmin Trupa. A guide to PNG optimization.
http://optipng.sourceforge.net/pngtech/

optipng.html , 2008.

Cosmin Trupa. OptiPNG, advanced PNG

optimizer (project page), 9 June 200&p:
/loptipng.sourceforge.net/

VeryPDF.com. Compressing your Piés,

13 July 2006. http://www.verypdf.com/
pdfinfoeditor/compression.htm .

VeryPDF.com.PDF Compress Command Line

User Manugl13 July 2006ttp://www.verypdf.






E132 MAPS 39 Taco Hoekwater

Figure 2. iLiad (left) and DR1000 (right).

oUers a larger screen and somewhat faster hardware, hut . . .
technologically there are very fewldrences between.ggv'ces' Connection to tirefor exchanging documents

the two devices. is done viauSBor optionally (for iLiad) using a wireless

Both devices are based on “digital paper’, atechnol@‘é\’:;ﬁ SBt%trg'l‘éarﬂ:;iﬂneRlooo use removable memory
whereby the displayed data stays visible without thé 9 '
need to refresh the screen many times a second. :

The key advantage of this technology is that it uses tEPF generation
less power, resulting in much longer battery life whefihe PDF generation in NotuDoc is handled by a Perl
compared to traditional FT or LCD screens. Another script that is completely template driven. It uses near-
good thing is that because there is no need for a bad&ntical code both for the generation @Xlinput Vies
light, actually looking at the screen is a lot easier on tlaad forHTML pages. Only the character escape functions
eyes. andVlenames are adjusted spdgally for TeX. Just like

On the other hand, there are downsides to electroti;e web pages, theDF documents are generated at
paper. The two largest of these: the reaction time, whigmtime by callingtexexec. The BX subsystem uses
is much slower than for conventional computer displaySpnEXt supplied by the “contextgarden' distribution
and the output is grayscale only. Hopefully, future devehttp://minimals.contextgarden.net/).
opments will remove both limitations.

C(?_nTEXt templates

Both devices make use of 'Wacom Penabled teChrIlpgr each client, the application stores a setting for the

ogy (http://wacom.com/tabletpc/what_is_penabled.cf siredPDF out ;
; X ) : put type. The following example uses
that makes it possible to write and sketch directly % d , but it can also be something else ld@000 or

the display, so that you can create notes directly into t Stad. Separate from this global preference, itis possible

:;zf -(I;htﬁ :soemrf) (?tre“g\:viir?f:\;]v: gi(fwggg\jﬁ)eﬁ ?nbtloe { devhe a client-spe¥t layout that creates a document
9 9 layout that corresponds to the desired house style.

a newPDFdocument for later use.

. Layout dé&hitions are implemented via Cog¥t
The supported formats for both devices are the S8 cros that are separated out from the Internet appli-

as wellPDF HTML, mobipocket, and a few bitmap IMageation. The application only takes care of converting the

open source, based on a Lni distrbution for embeddiEj2Da records of  meeting agenda i a @ant
P ’ iIfput source and exporting the required meeting doc-



Generating PDF for e-reader devices EUROTEX 2009 E133

Hierbij wordt u uitgenodigd voor de openbare vergadering van de
Gemeenteraad

Datum: donderdag 18 september 2008
Aanvang: 20:00 uur
Locatie: Raadzaal, Stadhuis, ingang Markt 11

1. \Vaststellen agenda
Agenda - Agenda (pdf)

2. Onderzoek geloofsbrieven nieuw te benoemen raadslid J. Silos

3. Aeggen van de eed cq. verklaring en belofte door het nieuwbe-
noemde raadslid J. Silos

4.  Verslag van de raadsvergadering van 2/3 juli 2008
Notulen - Verslag 2/3 juli 2008 (pdf)

5.  Spreekrecht burgers
Burgers kunnen zelf het woord voeren tijdens het Sprekersplein,
voorafgaand aan de commissievergaderingen, en tijdens raads-
vergaderingen. Neemt u hiervoor uiterlijk 8 uur vo6r de verga-
dering contact op met de gri er. Meer informatie kunt u hier
vinden

6.  Mondelinge vragenronde raadsleden

7. Lijst Ingekomen Stukken
Lijst ingekomen stukken - Lijst IS (pdf)

8.  Benoemen nieuw lid van de jury van de Vlaardingse horecaprijs
De Vlaardingse UITblinker

9.  Herbenoeming bestuurslid Stichting Wijzer
Raadsvoorstel - Bijlage (pdf)

Figure 3. The rst and one of the following pages of a PDF generated fue tLiad

uments toPDF Mes. Everything else is handled by \unprotect
ConEXt macros; the application only copies from a <!--#include src="agenda-macros-00.tex' -->
template includ&le into the BX Me. The useMes are:  <!--#include src="agenda-macros-iliad.tex' -->
\protect
agenda-iliad.tex
This is the main gX Me, and in thisvie two diUerent
types of replacements take place.

In the listing below you see two lines that look
like HTML syntax for so-called “server side includes'.
That is not a coincidence: as mentioned above, the
application uses the same code fgX Vles and
HTML page generation.

The two#include Mes are read by the Perl script,
and inserted in that place in thgX output. The con-
tents of thosé&les are explained in the next para-
graph. \startpunten

The second type of replacement deals with the #LIST#
words in all caps between # markers. These keywordsstoppunten
are replaced by the actual content (and meta-data)
of the meeting. The keywortl IST#is the most im-
portant of those becausBestively that contains the

whole content of the agenda, which is built up recur . der line.ti
sively. eader_line.tinc

A meeting agenda consists of meta-information This template is used for any category section head-

like place and time, and a variable number of meet- INGS.
ing items. Items can be organized into categories, ancéstartheaderline

for each item there can be an optional number of re- o o _
lated meeting documents. All of this is controlled by \S[gﬁl];ijeEréoTj},Paglna—#PAGE#,Aard-{#AARD#}]
small templat&/les that are inserted at various levels. #BODY# y

Their names are predlired system constants. \stopheaderbody

\stopheaderline

\starttext

\startagenda[Gremium={#GREMIUM#},
Datum={#DATUM#},
Datumkort={#DATUMKORT#},
Categorie={#CATEGORIE#},
Aanvang={# AANVANG#},
Locatie={#LOCATIE#},
Aanhef={#AANHEF#},
Koptitel={#TITLE2#},
Titel=(#TITLE#}]

\stopagenda
\stoptext
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puntnr _line.tinc take care of the infrastructure; they don't do any layout
This is the template for each of the separate agendthemselves. Handling the layout is passed on to other
items. macros via the ComEKt commanddirectsetup
#BODYe¢ontains the explanatory text for this item,
#DOCS#8 a placeholder for the list of relevant meet- Typical for the content of thisle are macro dénitions
ing documents. The latter is itself built up program- like this:
matically because there can be any number of rele-

vant documents per item.

\startpunt
[Nummer={#NR#}, Titel={#PUNT#},Aard={#AARD#}]
\startpuntbody
#BODY#
\stoppuntbody
\startpuntdocs
#DOCS#
\stoppuntdocs
\stoppunt

puntdoc_line.tinc
This is theVrst of three possible templates for a

meeting document. It is used for meeting documen

(i.e. exportecDFVes) that will be included in the
generatedPDFas appendices.

\agendadocument[#ICON#{#LINK#H{#LABEL#}

puntnodoc_line.tinc
This template will be used for meeting documents

that should be included as appendices, but for which

it is decided (based on a adguration parameter)
that they are too large for actual inclusion. A sepa-
rate macro is used so that an explanatory text can
printed in the output.

\agendanodocument[#ICON#[{#LABEL#}

puntdoc_line_noembed.tinc
This is the third possibility, intended for nGIBF

meeting documents like Microsoft Word documents

and PowerPoint presentations. Becafiss in these
formats cannot be handled in tR®Foutput, no hy-
perlink is possible; thus the keywattdINK#is not
present in this case.

\agendadocument[#ICON#|{H{#LABEL#}

ConTgXt macros

As mentioned above, the used CgxiTmacros are split
over two separateles.

The Vrst has the namagenda-macros-00.tex, and
is used unaltered for all clients and aIbFlayout. It

\def\dostartagenda[#1]%
{\getparameters
[Agenda]
[Gremium=,Datum=,Datumkort=,
Categorie=,Aanvang=,Locatie=,
Aanhef=,Titel=,Koptitel=,
Voorzitter=,
#1]%
\pagereference[firstpage]
\directsetup{agenda:start}}

\def\stopagenda
{\directsetup{agenda:stop}}

1;;énd this:

\deflagendadocument[#1]#2#3%
{\doifnotempty {#2}

{\doglobal \appendtoks

\addimage{#2}{#3}\to \everyendagenda }%

\def\DocumentType{#1}%
\def\DocumentFile{#2}%
\def\DocumentBody{#3}%
\pagereference[#2-referer]
\directsetup{agenda:document}}

bIene macrodaddimage is the most interesting macro in

this Me. It receives the id ande name of an exported
PDFdocument as arguments, and ensures that Rindt
document is added page by page \edernalfigure

In slightly simplied form it looks like this:

\unexpanded\defladdimage#1#2{%
\pagereference[#1]
\xdef\previouspdf{\currentpdf}%
\gdef\currentpdf{#1}%i
\getfiguredimensions[#1.pdf]%
\imgcount=\noffigurepages
\dorecurse
{\the\imgcount}
{\externalfigure
[#1.pdf]
[page=\recurselevel,
factor=max,
size=cropbox]%
\page}%

contains a generic implementation of the macros we \pagereference[#1-last]
saw earlier in the templat¥les. These macros only}
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In the appendices of the generatedF (seeVgure 3)
there is an extra interaction line at the bottom of the pagée
containing three buttons that jump to thest page of the \setupbackgrounds[page]

current appendix, therst page of the next appendix, and [state=repeat,

to the reference to this appendix in the meeting agenda background=color,

itself. These hyperlinks use the valuescofrentpdf backgroundcolor=papercolor]
and\previouspdf .

The neededetups and the general layout ¥aitions
are in theMe agenda-macros-iliad.tex . ThisMe can \startsetups agenda:start
be instantiated with a spad version for a single client, \blank
but otherwise a generic version will be used: there is asetupfootertexts[\dofooteragendal]
default implementatioMe for each of the pretdleed  \setupfooter[state=high]
PDFoutput types. \AgendaGremium
ThePDFoutput layout for the e-reader device&eli \blank
from the layouts forPC screens or printer, but most \starttabulate[|l|p|]
of those dikerences are obvious. Of course there iS\NC Datum: \NC \ss\AgendaDatum\NC \NR
a diUerent (smaller) paper format. The room on an\NC Aanvang: \NC \ss\AgendaAanvang\NC\NR
e-reader screen is limited, so it must be used optimall§NC Locatie: \NC \ss\AgendaLocatie \NC\NR
and therefore very small margins are usebFobject  \stoptabulate
compression is turnedbecause the e-reader hardware \blank
is very limited compared to BC The color support in \stopsetups
ConBXtis turned on, but only using grayscale. .
The biggest dierence is that the meeting document\sc't{"lrtSEEtUIpS agenda:stop
that would normally remain separatées are included \fhaeg\gver endacenda
into the main output document. This makes moving the\ever en()j/a enga:{}
result Ve to the e-reader easier, but most important {Sto sei/ S 9
that it improves the user friendliness of the result: exter- OPSEtUP
nal PDFlinks on the e-reader are either not supported &tartsetups punten:start
all (on the iLiad) or extremely slow (on the DR1000). \startitemize[width=24pt]
Parts of the content @afgenda-macros-iliad.tex : \stopsetups

\startsetups punten:stop
\stopitemize
\stopsetups

\definepapersize [iliad]
[width=124mm,height=152mm]

\setuppapersize [iliad] [iliad]

\enableregimefutig] \startsetups agenda:nodocument

\pdfminorversion = 4 {\DocumentBody

\setuplayout[height=14.5cm {\tfx bestand te groot voor inclusie}\par }%

footer=12pt, \stopsetups

footerdistance=6pt,

width=11cm, Summary

topspace=12pt, The generation dPDFdocuments is a small but impor-
header=0pt, tant part of NotuDoc. We chose to ugXTor the high
backspace=24pt, quality of the output and ComgKt in particular because
leftmargin=12pt, of the simple methods itlers to separate the layout
rightmargin=12pt] devnitions from the actual data.

\setupcolors[state=start,conversion=yes,

reduction=yes,rgb=no,cmyk=no] Taco Hoekwater

Elvenkind BV
\definecolor[papercolor][r=1,b=1,g=1] taco (at) elvenkind dot com



E136 MAPS 39 Taco Hoekwater

LuaTpX says goodbye to
Pascal

Abstract
LuaTeX 0.50 features a complete departure from Pascal source code. dttisle explains a
little of the why and how of this change.

Introduction

For more than a quarter of a century, all implementations of géepFogramming
language have been basedwBR a literate programming environment invented by
Donald KnuthwEBinput Vles consist of a combination of Pascal source codegxnd T
explanatory texts, and have to be processed by special tools to create either input that
is suitable for a Pascal compiler to create an executable (this is achieved via a program
calledtangle ) or input for EX82 to create a typeset representation of the implemented
program (via a program calleckavg.

A WEBMe is split into numerous small building blocks called ‘'modules' that consist
of an explanatory text followed by source code doing the implementation. The expla-
nations and source are combined in ¥EBinput in a way that attempts to maximise
the reader's understanding of the program when the typeset result is read sequentially.
This article will, however, focus on the program source code.

Pascal WEB

The listing that follows shows a small part of weBinput of TeX82, d&hing two
‘modules’. It implements the function that scans for a left brace in geinput
stream, for example at the start of a token list.

@ The |scan_left_brace| routine is called when a left brace is supposed to
be the next non-blank token. (The term “left brace" means, more precisely,
a character whose catcode is |left_brace|.) \TeX\ allows \.{\\relax} to

appear before the |left_brace|.

@p procedure scan_left_brace; {reads a mandatory |left_brace|}
begin @<Get the next non-blank non-relax non-call token@>;
if cur_cmd<>left_brace then
begin print_err("Missing { inserted");
@.Missing \{ inserted@>
help4("A left brace was mandatory here, so I've put one in.")@/

("You might want to delete and/or insert some corrections")@/

("so that | will find a matching right brace soon.")@/

("(If you're confused by all this, try typing "I} now.)");
back_error; cur_tok:=left_brace_token+"{"; cur_cmd:=left_brace;
cur_chr:="{"; incr(align_state);
end;

end;

@ @<Get the next non-blank non-relax non-call token@>=
repeat get x_token;
until (cur_cmd<>spacer)and(cur_cmd<>relax)
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It would take too much space here to explain everything abow&®programming,
butitis necessary to explain a few things. Agsign followed by a single character in-
troduces &VvEBcommand that is interpreted ligngle , weaveor both. The commands
used in the listing are:

@ This indicates the start of a new module, and the explanatory text that follows
uses speciaX macros but is otherwise standangTinput (this command is fol-
lowed by a space).

@p This command starts the Pascal implementation code that will be transformed
into the compiler input.

@< When this command is seen afte@ghas already been seen, the text up to the
following @3s a reference to a named module that is to be inserted in the compiler
output at this spot. If @das not been seen yet, then instead trees or extends
that named module.

@. This d&hes an index entry up to the followir@>used byweaveandMtered
out bytangle .

@/ This is a command to control the line breaks in the typeset result generated by
weave

If you are familiar with Pascal, the code above may look a bit odd to you. The main
reason for that apparent weirdness of the Pascal code is thatBEBsystem has a
macro processor built in. The symltelp4 is actually one of those macros, and it
handles the four sets of parenthesized strings that follow. In expanded form, its output
would look like this:

begin
help_ptr:=4;
help_line[3]:="A left brace was mandatory here, so I've put one in.";
help_line[2]:="You might want to delete and/or insert some corrections";
help_line[1]:="so that | will find a matching right brace soon.";
help_line[0]:="(If you're confused by all this, try typing 'I} now.)";

end

The symboprint_err is another macro, and it expand into this:

begin if interaction=error_stop_mode then wake_up_terminal,
print_nl("! "); print("Missing { inserted");
end

Tangle output
Now let's have a look at the generated Pascal.

{:381H403:}procedure scanleftbrace;begin{404:}repeat getxtoken;
until(curcmd<>10)and(curcmd<>0){:404};

if curcmd<>1 then begin begin if interaction=3 then;

if filelineerrorstylep then printfileline else printnl(262);print(671);
end;begin helpptr:=4;helpline[3]:=672;helpline[2]:=673;helpline[1]:=674;
helpline[0]:=675;end;backerror;curtok:=379;curcmd:=1;curchr:=123;
incr(alignstate);end;end;{:403}{405:}procedure scanoptionalequals;

That looks even weirder! Don't panic. Let go through the changes one by one.

@First,tangle does not care about indentation. The result is supposedly only read
by the Pascal compiler, so everything is glued together.

@Secondtangle has added Pascal comments before and after each module that give
the sequence number of that module in WEBsource: those ar®3 and404.

@Third,tangle removes the underscores from id®btis, secan_left_brace be-
camescanleftbrace etcetera.
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@Fourth, many of the ideriers you thought were present in tiEBsource are
really macros that expand to constant numbers, which explains the disappearance
of left_brace , spacer, relax , left_brace_token , anderror_stop_mode.

@Fifth, macro expansion has removyeiht_err , help4 andwake_up_terminal
(which expands to nothing).

@Sixth,WEBdoes not make use of Pascal strings. Instead, the strings are collected
by tangle and output to a separatde that is read by the generated executable
at runtime and then stored in a variable that can be indexed as an array. This ex-
plains the disappearance of all the program text surroundéd by

@Seventh, addition of two constants is optimized away in some cases. Since sin-
gle character strings in the input hav&sed string index (it&SCllvalue),
left_brace_token+" f' becomeg79instead 0£56+123

Web2c

Assuming you have generated the Pascal code abotagia, you now run into a
small practical problem: the limited form of Pascal that is used bw&®@program
is not actually understood by any of the current Pascal compilers and has not for a
quite some time. The build process of modgd distributions therefore make use of
a diUerent program calledeb2cthat converts theangle output intoC code.
The result of runningveb2con the above snippet is in the next listing.

void scanleftbrace ( void )
{
do {
getxtoken () ;
} while (! ( (curcmd != 10 ) && (curcmd '=0) ) ) ;
if (curcmd !=1)
{
{

if (interaction == 3)

;)rintnl (262);
print ( 671 ) ;

helpptr = 4 ;
helpline [3 ]= 672 ;
helpline [2 ]= 673 ;
helpline [1 ]= 674 ;
helpline [0 ]= 675 ;

}

backerror () ;

curtok = 379 ;

curcemd = 1 ;

curchr = 123 ;

incr ( alignstate ) ;

}
}

This output is easier to read for us humans because of the added indentation and the

addition of parentheses after procedure calls, but does novcagnly alter the code.
Actually, some more tools are used by the build process of magédistributions,

for example there is a small program that splits the enormous suleréeto a few

smallerC sourceMes, and another program converts Paatiéd procedure calls tG

printf  function calls.
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Issues with WEB development

Looking at the previous paragraphs, there are number of issues wheWE#igr
continuous development.

@CompilingWEBsource, especially on a modern platform without a suitable Pascal
compiler, is a fairly complicated and lengthy process requiring a list of dedicated
tools that have to be run in the correct order.

@Literate programming environments likéEBnever really caught on, so it is hard
to Vnd programmers that are familiar with the concepts, and there are nearly no
editors that support its use with the editor features that modern programmers have
come to depend on, like syntax highlighting.

@Only a subset of an old form of Pascal is used in the Knuthian sources, and as this
subset is about the extent of Pascal that is understood byetbzeprogram, that
is all that can be used.

This makes interfacing with external programming libraries hard, often requir-
ing extraC sourceMes just to glue the bits together.

@The ubiquitous use WEBmacros makes the external interface even harder, as
these macros do not survive into the generasdurce.

@Quite a lot of useful debugging information is irretrievably lost inttmgle
stage. Of coursepA82 is so bug-free that this hardly matters, but when one is
writing new extensions togK, as is the case in LugX, this quickly becomes
problematic.

@Finally, to many current programmengEBsource simply feels over-documented
and even more important is that the general impression is thatished book:
sometimes it seems likgEBactively discourages development. This is a subjec-
tive point, but nevertheless a quite important one.

Our solution

In the winter of 2008-2009, we invested a lot of time in hand-converting the entire
Lua®X code base into a set©fsourcéMes that are much closer to current program-
ming practices. The bigEBMVe has been split into aboutre dozen pairs af source

Mes and include headers.

During conversion, quite a bit ofJert went into making the source behave more
like a goodC program should: most of teEBmacros with arguments have been con-
verted intoC #define s, most of the numerica/EBmacros are now enumerations,
and many of thevEBglobal variables are now function arguments or static variables.
Nevertheless, this part of the conversion process is nowhere near complete yet.

The new implementation atan_left_brace in Lua®X looks like this:

/*

The |scan_left_brace| routine is called when a left brace is supposed
to be the next non-blank token. (The term “left brace" means, more
precisely, a character whose catcode is |left_brace|.) \TeX\ allows
\.{\\relax} to appear before the |left_brace|.

*/

void scan_left_brace(void)

{ /* reads a mandatory |left_brace| */
[* Get the next non-blank non-relax non-call token */
do {

get_x_token();
} while ((cur_cmd == spacer_cmd) || (cur_cmd == relax_cmd));

if (cur_cmd !'= left_brace_cmd) {
print_err("Missing { inserted");

EUROTEX 2009
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help4("A left brace was mandatory here, so I've put one in.",
"You might want to delete and/or insert some corrections",
"so that | will find a matching right brace soon.",
"If you're confused by all this, try typing "I}’ now.");

back_error();

cur_tok = left_brace_token + '{;

cur_cmd = left_brace_cmd;

cur_chr = '{}

incr(align_state);

}

| could write down all of the dierences with the previously showncode, but that

is not a lot of fun so | will leave it to the reader to browse back a few pages and spot
all the changes. The only thing | want to make a note of is that we have kept all of
the WEBexplanatory text irC comments, and we are actively thinking about a way to
reinstate the ability to create a beautifully typeset source book.

Taco Hoekwater
taco (at) luatex dot org
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@Parts of the translation were missing: anything in thé. A stack of printouts of various email messages and
\fth edition that was identical to the text in the third documents with corrections and addenda sent in by
edition was not translated. We were expected to copythe translators.
these blocks over from the Dutch sources of the third
edition. Handling Word les

e e abor Egr he mai e, he Wordes were exported WL
to grayscale, and corrected in Adobe lllustrator, theg.. penX ce, Tollowed by a cleanup script written by
exported agP$ andVnally converted t@PDF iep Kroonenberg. . . .

: . : The tabular material was imported from the English

@The page location remarks in the translafides IATEX sources using a dedicated CgtiTmodule that
referred to the Dutch version of the third edition,

: . ._dmplements theALeX tabular  environment. Using that,
'\r,}frt]e:(ﬂtg,fo the actual page numbers in the Engllsr}nuch of the tabular data could be copied straight over.

The exceptions were tables containing decimal points
tféhose were converted to commas) and tables dealing

The last item above was by far the most problemat :
because after thafst proofs came back, it becamévlijtrr;goney (where all amounts had to be converted into

necessary to hawe pretty large piles of paper on the Mathematical formulas were re-keyed. This was not

desk at all times: a big problem, as almost all formulas needed editing for

1. The printout of the original Wordes (because of localization anyway.

the meta data).
2. The Dutch third edition (for continuous reference).
3. The Englishth edition (also for reference).
4. The editor-corrected printout of the Dutdth edi-
tion proofs (for correction).

Taco Hoekwater
Elvenkind BV
taco (at) elvenkind dot com
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MetaPost 2 project goals

Qbstr{ahctt MetaPost 1.200 has b | d the time h GNU MPFR library
ow that MetaPost 1. as been released the time has £, the web site:

nally come to focus on the numerical precision extensions

that we have been hinting at for some years already. Version . . . .
2.000 of MetaPost will have a runtime con gurable preci- The MPFRlibrary is a C library for multiple-
sion and in nite numeric input range. preC|S|0nW)at|ng-p0|nt computations with cor-

rect roundingMPFRhas continuously been sup-
ported by theaNRIA and the current main authors
come from theCACAO and Arénaire project-

A few years ago John Hobby transferred MetaPost deteams at Loria (Nancy, France) anid (Lyon,
velopment to a team of users of which Taco HoekwaterFrance) respectively; see more on the credit page.
is now responsible for the coding. Some pending bugsMPFRis based on thesMP multiple-precision
were resolved and a few extensions made. library.

A major step was made when the code base was The main goal ofMPFRis to provide a li-
converted taC and MetaPost became a library compo- brary for multiple-precisionating-point com-
nent. This made usage in, for instance, g¥afjossible,  putation which is both Xcient and has a well-
and we could also get rid of some dependencies ofdévned semantics. It copies the good ideas from
external programs. This project was funded p¥ Uiser ~ the ANSI/IEEE754 standard for double-precision
groups and the results have been reported at user groupdating-point arithmetic (53-bit mantissa).”
meetings and in journals.

Recently an extra backend was addgdd which See http://www.mpfr.org/ for more details.
was also partially funded. The version that ships Wiﬁl%M decNumber
TeX Live 2009 is th¥frst version that is built on top of Erom the web site:
the library and it has these extensions on board. ‘

Introduction

“decNumber is a high-performance decimal arith-
metic library in ANSI G especially suitable for
However, we are not yathished as it has been a long commercial and human-oriented applications.”
standing wish to free MetaPost from one particularly

signMcant limitation. In the original MetaPost librarySee http://www.alphaworks.ibm.com/tech/decnumber/
proposal we wrote in May 2007, one of the big user-side more details.

problem points mentioned was:

More extensions

We have not decided yet which one will be used, and
“All number handling is based on fractions of a 32- possibly we will include botitMPFRwill likely be faster
bit integer and user input often hits one of the and has a larger development base, but decNumber is
many boundaries that are the result of that. For more interesting from a user interface point of view
instance, no numbers can be larger than 16384 because decimal calculus is generally more intuitive. For
and there is a noticeable lack of precision in the both libraries the same internal steps need to be taken,
intersection point calculations.” so that decision can be safely postponed until later in the
project. Thevhal decision will be based on a discussion
It is for this reason that we will start the next stage ito be held on the MetaPost mailing list.
the development of the MetaPost library. The aim is to
resolve the mentioned limitation once and for all. The goals of the project
In order to do so, we will have to replace the MetaP . . . -
internal 32-bit numeric values with something mo?gﬁ;spmject can be split up into a number of subsidiary
useful, and to achieve that, the plan is to incorporate o 221S-
or both of the following external libraries.
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Dynamic memory allocation Input language
Because values in any numerical calculation library afée input language needs to be extended in order ful
always expressed @spointers, it is necessary to movehe following project objectives.
away from the current array-based memory structure
with overloaded members to a system using dynaniic It must be possible to select which numerical engine
allocation (usingmalloc() ) and named structure com- to use.
ponents everywhere, so that all internal MetaPost valigsin the case of an arbitrary precision engine, it has to
can be expressed @pointers internally. be possible to set up the actual precision.

As a bonus, this will remove the last bits of stati8. It has to be possible to read (and write) numerical
allocation code from MetaPost so that it iHally be values in scientic notation.
able to use all of the availaliam. 4. Some mathematical functions (especially trigonom-
etry) and constants (like) will have to be added to
make sure all the numerical engines present "adi
interface while still ering the best possible preci-
sion.

Internal API

An internal application programming interface layer
will need to be added for all the internal calculation
functions and the numeric parsing and serialization

routines. All such functions will have to be stored '§ere is a tentative input example that would select the

an array of function pointers, thus allowing a run-tim rgchumber library with 50 decimal digits of precision:

switch between 32-bit backward-compatible calculati
and an arbitrary precision library.
This internal interface will also make it possible to add
additional numerical engines in the future. beginfig(1):
The external application programming interface layer .~ ' ,
will be extended to make direct access to the numericafl = (1/3,0.221533334556544532266322);

) - . v = 23.45678888E512,;
and path handling functions possible. X2 = V/1E511:

Backends endfig;

The SvGand PostScript backends need to be updateénd.

to use double precisioMat values for exported points

instead of the current 32-bit scaled integers. Timeline
In the picture exporAPl, doubles are considered tor

be the best common denominator because there is

acceptable range and precision and they are simplelgn

manipulate in allC code. This way, the actu@vG

and PostScript backend implementations and the

bindings can remain small and simple.

mathengine := "decNumber";
mathprecision := 50;

nks to funding received from various local user
@ups, we hope to be able to have MetaPost 2 ready
ime for theTUGand EurofX conferences in 2010.

a
Lllfans Hagen & Taco Hoekwater
taco (at) metapost dot org
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UsingAIpX as a computing
language

Introduction
It is possible to uséTeX as a primitive computing language to do some repetitive
calculations, examples of which are

@ calculation of dates for a timetable
@ vector and scalar products
@ solution of second-order constant ¥aéent linear dierential equations
@ cancelling common factors in a fraction
@ adding up marks on a student's script
My question is whether these are useful? If so, whether it is worth extending this?

Dates on a timetable
Introduction. | produce a timetable for the lecture course | give. The dates on the
timetable are a constant number of days relative to the start date (e.g. if the start date is
8 January, then thérst computing practical is on 22 January, a fortnight later).

| had done my own programming before | was aware ottftenumberandifthen
packages, and would use those instead now.

The material is used for a slide at the beginning of the course, afixn2.09
format—don't change a winning formula.

Coding. The coding is within the actual inpMe, and not a separate package.

\makeatletter
\newcount{\@startdate}
\@startdate=0
\newcount{\@tempdate}
\newcount{\@dayplus}
\newcommand{\startdate}[1]%
{\advance \@startdate by #1}%
\newcommand{\dayplus}[1]%
{\@tempdate = \@startdate \advance \@tempdate by #1%
\ifnrum \@tempdate < 32 \the\@tempdate~January%
\else \advance \@tempdate by -31 \the\@tempdate~February\fi}%
\makeatother

\begin{slide}{}
\begin{center} \bf Format of this component\end{center}
\begin{description}
\item[7 Formal lectures] on Tuesdays and Thursdays
{\em start at 9 o'clock}
\startdate{15}
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\item[4 Informal Lectures] on Saturdays,
including this Saturday, \dayplus{2}

\item[Examples classes] on Thursday \dayplus{7}
in Computing Room, 2.00 -- 3.15\,p.m., \3.30 -- 4.45\,p.m.,
4.45 -- 6.00\,p.m.

\item[Computer] Practical Classes on
Thursdays\\ \dayplus{14} and \dayplus{21},
2.00 -- 3.15\,p.m., 3.30 -- 4.45\,p.m., 4.45 -- 6.00\,p.m.

\item[Assessed practical]
Thursday \dayplus{28}, \ 2.00 -- 3.15\,p.m.,
3.30 -- 4.45\,p.m., \\4.45 -- 6.00\,p.m.

\end{description}
\end{slide}

Example of outputThis produces the output in Figure 1.

Format of this component

7 Formal lectures on Tuesdays and Thurs-
days start at 9 o'clock

4 Informal Lectures on Saturdays, including
this Saturday, 14 January

Examples classes on Thursday 19 January in
Computing Room, 2.00 { 3.15p.m.,
3.30 { 4.45p.m., 4.45 { 6.00 p.m.

Computer Practical Classes on Thursdays
26 January and 2 February, 2.00 { 3.15 p.m.,
3.30 { 4.45p.m., 4.45 { 6.00 p.m.

Assessed practical Thursday 9 February,
2.00 { 3.15p.m,, 3.30 { 4.45p.m,,
4.45 { 6.00 p.m.

1

Figure 1. Example of dates on a timetable

Calculating cross- and dot-products of vectors
DeVnitions.Exercises involving the products, be they cross or dot, of vectors are
invariably with integer co¥ cients, and so it is easy to calculate them using integer
arithmetic.

If two vectorsaandb have Cartesian componelats a,; a; (orazi+ apj + agk) and
by;bp; bz (orbyi + pj + bsk) respectively, then the dot (or scalar) product el
by

a-b=ab + ax, + aghs

and the cross (or vector) product i3/ded by

a b= (a2b3 a3b2)i +(a3b1 albg)j +(a1b2 azbl)k:

Although it is easy to do the arithmetic using ttedc package, good style in mathemat-

ics dictates thai + 4j + 0k is not as elegant & and that intermediate calculations

that involve a negative number ought to have that negative number in brackets, e.g.
4 3 3 2should bereplacedig4 ( 3)) (( 3) 2).
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So in this package, | have tried to avoid these lapses of style.

Coding of the packagd.he package coding is:
\RequirePackage{calc, ifthen}

\renewcommand{\i}{{\mathbf i}
\renewcommand{\j}{{\mathbf j}}
\renewcommand{\k}{{\imathbf k}}

\newcommand{\bfcdot}%
{\mathbin{\mbox{\normalfont \bf \raise 0.4ex \hbox{.}}}}

\newcommand{\bftimes}{\mathbin{\mbox{\normalfont \bfi\textsf{x}}}}

%% Define the counters for each of the components and a temporary one.
\newcounter{@ai}\newcounter{@aj}\newcounter{@ak}
\newcounter{@bi}\newcounter{@bj}\newcounter{@bk}
\newcounter{@ci}\newcounter{@cj}\newcounter{@ck}

\newcounter{@temp}

%% A command to include brackets if the value is less than zero
\newcommand{\@negbrackets}[1]%
{\setcounter{@temp}{#1}
\ifthenelse{\value{@temp}<0}%
{(\the@temp)}%
{\the@temp}
} % end \@negbrackets

%% to check whether a previous component exists
\newboolean{@previous}
\setboolean{@previous}{false}

%% to be used for the first non-zero component
\newcommand{\@firstcomponent}[2]%
{\setcounter{@temp}H#1}
\ifthenelse{\value{@temp}=0}%
{\relax}%
{\setboolean{@previous}Ktrue}
\ifthenelse{\value{@temp}=1}%
{#2}%
{\the@temp\,#2}

} % end \@firstcomponent

%% to be used if the previous component is not zero
\newcommand{\@subsequentcomponent}[2]%
{\setcounter{@temp}{#1}
\ifthenelse{\boolean{@previous}}%
{\ifthenelse{\value{@temp}=0}%
{\relax}%
{\ifthenelse{\value{@temp}=1}%
{+#2}%
{\ifthenelse{\value{@temp}=-1}%
{-#2}%
{\ifthenelse{\value{@temp}<0}%
{\the@temp\,#2}%
{+\the@temp\,#2}
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1%
{\@firstcomponent{#1H#2}}%
} % end \@subsequentcomponent

%% writes a zero vector if all previous components are zero,
%% and resets the switch
\newcommand{\@zerovector}%
{\ifthenelse{\boolean{@previous}}%
{\setboolean{@previous}Kfalse}}%
{\mathbf 0}
} % ends \@zerovector

%% puts it all together and produces the output
\newcommand{\crossproduct}[6]%

{\setcounter{@ai{#1}\setcounter{@aj}{#2}\setcounter{@ak}{#3}

\setcounter{@bi}{#4N\setcounter{@bj}{#5}\setcounter{@bk}{#6}

\setcounter{@ciH\value{@aj}*\value{@bk}-\value{@ak}*\value{@bj}}

\setcounter{@cjH{\value{@ak}*\value{@bi}-\value{@ai}*\value{@bk}}

\setcounter{@ck}\value{@ai}*\value{@bj}-\value{@aj}*\value{@bi}}%

(\@firstcomponent{#1}{\i}%

\@subsequentcomponent{#2}{\j\@subsequentcomponent{#3}{\k}
\@zerovector) \bftimes

(\@firstcomponent{#4}{\i}%

\@subsequentcomponent{#5}{\|\@subsequentcomponent{#6}{\k}
\@zerovector)\\

&=& \left(\@negbrackets{\the @aj}\times\@negbrackets{\the@bk}
\@negbrackets{\the@ak}\times\@negbrackets{\the@bj} \right)\i +
\left\@negbrackets{\the @ak}\times\@negbrackets{\the @bi}
-\@negbrackets{\the@ai}\times\@negbrackets{\the @bk}\right)\j +
\left(\@negbrackets{\the@ai}\times\@negbrackets{\the @bj}
-\@negbrackets{\the@aj}\times\@negbrackets{\the @bi}\right)\k \\

&=& \@firstcomponent{\the@cii\i} \@subsequentcomponent{\the@cj}K\j}

\@subsequentcomponent{\the@ck}{\k\@zerovector

} %ends \crossproduct

\newcommand{\dotproduct}[6]%
{\setcounter{@ai{#1}\setcounter{@aj}{#2}\setcounter{@ak}{#3}
\setcounter{@bi}{#4\setcounter{@bj}{#5}\setcounter{@bk}{#6}
\setcounter{@ciH{\value{@ai}*\value{@bi}+\value{@aj}*\value{@bj}+
\value{@ak}*\value{@bk}}%

(\@firstcomponent{#1}{\i}%

\@subsequentcomponent{#2}{\j}%
\@subsequentcomponent{#3}\k}
\@zerovector) .
(\@firstcomponent{#4}{\i}%
\@subsequentcomponent{#5}{\J\@subsequentcomponent{#6}{\k}
\@zerovector)\\

&=& \@negbrackets{\the@ai}\times\@negbrackets{\the@bi}
+\@negbrackets{\the @aj}\times\@negbrackets{\the@bj}
+H@negbrackets{\the@ak}times\@negbrackets{\the@bk} \\

&=& \the@ci

} %ends \dotproduct

Input to the packagewith this package, the following produces the output in Figure 2.

\begin{egnarray*}
\mathbf{p} \bftimes \mathbf{q}& = &\crossproduct{-3}{-1{6}{2H-2K4}
\end{eqgnarray*}

\begin{egnarray*}
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\mathbf{p} \bftimes \mathbf{q}& = &\crossproduct{8K-1H{6K0}0}H4}
\end{egnarray*}

\begin{egnarray*}
\mathbf{g}\bftimes \mathbf{r} &=& \crossproduct{-3{0H4}{0H0}4}
\end{eqgnarray*}

\begin{egnarray*}
\mathbf{g}\bftimes \mathbf{r} &=& \crossproduct{O}{0}{0KO0H{O}KO0}
\end{egnarray*}

\begin{egnarray*}
\mathbf{p} \bfcdot \mathbf{q}& = &\dotproduct{-3H{-1{6HK2}{-2}{4}
\end{egnarray*}

\begin{egnarray*}
\mathbf{p} \bfcdot \mathbf{q}&
\end{egnarray*}

&\dotproduct{8{-1H{6}{0H{0H4}

\begin{egnarray*}
\mathbf{g}\bfcdot \mathbf{r} &=& \dotproduct{-3}{0}{4H0}{0}K4}
\end{egnarray*}

\begin{egnarray*}
\mathbf{g}\bfcdot \mathbf{r} &=& \dotproduct{0}{0}0}{0}{O0}O0}
\end{eqgnarray*}

A very similar package is written for calculating determinant® of2and3 3
matrices.

Solution of second-order constant coe cient homogeneous linear
di erential equations
DeVnitions.l shan't be solving dierential equations; bueverse engine¢énem from
the solution.
If the solutions to the auxiliary equation are real, sayand », then the dierential
equation is ,
. STZ (14 2)%+ 12y=0
and has solution
y= Ae ™ + Be 2%;
SoWrst choose ; and , and then generate the question and solution from those two
numbers.
If the solutions to the auxiliary equation are complex, say i, then the dijerential
equation is ,
d%y dy 24 2 =
| & Zax T Tt TyEo
and has solution
y=e* (Acos(x )+ Bsin(x)):

SoVrst choose and and generate the question and solution from those two numbers.

Coding.
\RequirePackage{ifthen, calc}
\parindent Opt

\newboolean{@positive} % to cater for negative sign

EUROTEX 2009 E149



E150 MAPS 39

John Trapp

p g = ( 3i j+6k) (2i 2j+4Kk)
=1 46 (20+6 2 (3 Hj+( 3) (2
= 8i+24j+8k

P g = (8i j+6k) (4k)
= (1) 4 6 0i+®6 0 8 4)j+@ 0 (1) 0k
= 4 32

g r = ( 3i+4k) (4k)
= (0 4 4 0i+@4 0 (3) 4j+( 3) 0 0 0k
= 12j

q r = (0 (0
=(@© 0 0 0)i+(0 0 0 0)j+(0 0 0 0)k
=0

p-q = ( 3i j+6K):@Q2i 2j+4K)
= (3) 2+( 1) (2)+6 4
= 20

p-q = (81 j+6Kk)(4k)
=8 0+( 1) 0+6 4
= 24

g-r = ( 3i+4k):(4k)
= ( 3 0+0 0+4 4
= 16

q-r = (0)(0)
=0 0+0 0+0 ©
=0

(1

2)k

Figure 2. Example of dot and cross products

\setboolean{@positive{true}

\newcounter{@a}\newcounter{@b}
\newcounter{@trace\newcounter{@det}
\newcounter{diffcoefficient} % for external use
\newcounter{functioncoefficient} % for external use
\newcounter{@x}

\setcounter{@a}{3}
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\setcounter{@b}4}
\newcommand{\sign}{\ifthenelse{\boolean{@positive}}{+}{-}}

\newcommand{\dequreal}[2]%
{\setcounter{@a}{#1}\setcounter{@b}{#2}
\setcounter{@x}{\value{@a}+\value{@b}}
\setcounter{diffcoefficient{-\value{@a}-\value{@b}}
\setcounter{functioncoefficient}{\value{@a}*\value{@b}}
\frac{\mathrm{d}*2y}{\mathrm{d}x"2}
\ifthenelse{\value{@x}=0}%

{\relax}%

{\ifthenelse{\value{@x}<0}%
{\setcounter{@trace}{-\value{@x}}\setboolean{@positive}{true}}%
{\setboolean{@positive}{false}\setcounter{@trace}{\value{@x}}}

\sign

\ifthenelse{\value{@trace}=1}%

{\relax}%
{\the@trace} %% to remove 1

\frac{\mathrm{d}y}{\mathrm{d}x}

}

\setcounter{@x}{{\value{@a}*\value{@b}}}

\ifthenelse{\value{@x}<0}%
{\setcounter{@detK-\value{@x}}\setboolean{@positive}{false}}%
{\setcounter{@det}{\value{@x}}\setboolean{@positive}{true}}

\sign

\ifthenelse{\value{@det}=1}%
{\relax}%
{the@det} %% to remove 1

y=0 %\quad (\mbox{arguments are } #1,#2)

} % ends dequreal

\newcommand{\auxiliaryreal}[2]%

{\setcounter{@a}{#1}\setcounter{@b}{#2}

\setcounter{@x}{\value{@a}+\value{@b}}

\lambda”"2

\ifthenelse{\value{@x}=0}%

{\relax}%

{\ifthenelse{\value{@x}<0}%
{\setcounter{@trace}{-\value{@x}}\setboolean{@positive {true}}%
{\setboolean{@positive}{false}\setcounter{@trace}{\value{@x}}}

\sign

\ifthenelse{\value{@trace}=1}\relax}{\the@trace} %% to remove 1

\lambda}

\setcounter{@x}{{\value{@a}*\value{@b}}}

\ifthenelse{\value{@x}<0}%
{\setcounter{@det}-\value{@x}}\setboolean{@positive}{false}}%
{\setcounter{@det{\value{@x}}\setboolean{@positive}{true}}

\sign \ifthenelse{\value{@det}=1}{\relax}{\the@det} %% to remove 1

=0

} % ends \auxiliaryreal

\newcommand{\auxiliaryfactors}[2]%
{(\lambda \setcounter{@x}{-#1}
\ifthenelse{\value{@x}<0}%

{\relax}%

{+}
\the@x)
(\lambda \setcounter{@x}{-#2}
\ifthenelse{\value{@x}<0}%

EUROTEX 2009
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{\relax}%
{+}
\the@x) =0
} % ends \auxiliaryfactors

\newcommand{\cfreal}[2]%
{y=A\mathrm{e}{#1 x}+B\mathrm{e}{#2 x}
} % ends \cfreal

\newcommand{\dequcomplex}[2]%
{\setcounter{@a}{#1}\setcounter{@b}{#2}
\setcounter{@x}{2*\value{@a}}
\setcounter{diffcoefficient{-2*\value{@a}}
\setcounter{functioncoefficient}

{{\value{@a}*\value{@a}+\value{@b}*\value{@b}}}

\frac{\mathrm{d}*2y}{\mathrm{d}x"2}
\ifthenelse{\value{@x}=0}%

{\relax}%

{\ifthenelse{\value{@x}<0}%
{\setcounter{@trace}{-\value{@x}}\setboolean{@positive {true}}%
{\setboolean{@positive}{false}\setcounter{@trace}{\value{@x}}}

\sign

\ifthenelse{\value{@trace}=1}{\relax}{\the@trace} %% to remove 1

\frac{\mathrm{d}y}{\mathrm{d}x}}
\setcounter{@x}{{\value{@a}*\value{@a}+\value{@b}*\value{@b}}}
+ \the@x y=0 %\quad (\mbox{arguments are } #1,#2)

} % ends \dequcomplex

\newcommand{\auxiliarycomplex}[2]%
{\setcounter{@a}{#1}\setcounter{@b}#2}
\setcounter{@x}{2*\value{@a}}

\lambda”2
\ifthenelse{\value{@x}=0}%

{\relax}%

{\ifthenelse{\value{@x}<0}%
{\setcounter{@trace}{-\value{@x}}\setboolean{@positive {true}}%
{\setboolean{@positive}{false}\setcounter{@trace}{\value{@x}}}

\sign

\ifthenelse{\value{@trace}=1}%

{\relax}%
{the@trace} %% to remove 1

\lambda

}
\setcounter{@x}{{\value{@a}*\value{@a}+\value{@b}*\value{@b}}}
+ \the@x y=0
} % ends \auxiliarycomplex

\newcommand{\bsquared}{\relax}
\newcommand{\bsquaredd}[1]{\renewcommand{\bsquared}{#1}}

\newcommand{\auxiliaryquadratic}[2]%

{\setcounter{@a}{#1}\setcounter{@b}#2}

\ifthenelse{\value{@b}<0}%
{\setcounter{@b}{-\value{@b}}}%
{\relax}

\setcounter{@x}{2*\value{@a}}

\ifthenelse{\value{@a}>0}%
{\bsquaredd{(\setcounter{@trace}{-2*\value{@a}}\the @trace)"2}}%
{\bsquaredd{\setcounter{@trace}{-2*\value{@a}}\the @trace”2}}%
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\setcounter{@det}{{\value{@a}*\value{@a}+\value{@b}*\value{@b}}}
\lambda = \frac{\the@x\pm\sqgrt{\bsquared-4\times \the@det}{2}
\setcounter{@det}{4*\value{@b}*\value{@b}}

= \frac{\the@x\pm\sqrt{-\the@det}}{2}

} % ends \auxiliaryquadratic

\newcommand{\desolreal}[2]%
{For the second-order differential equation,
\[\dequrea{#1K#2}\] the auxiliary function is
\Nauxiliaryreal{#1}{#2}\]
which factorizes to \auxiliaryfactors{#1}{#2}\]
and has solutions \Nlambda= #1, #2.\]
The complementary function is \[\cfreal{#1}{#2}.\]
} % end \desolreal

\newcommand{\cfcomplex}[2]{%

\setcounter{@b}#2}

\ifthenelse{\value{@b}<0}%
{\setcounter{@b}{-\value{@b}}}%
{\relax}

y=\ifthenelse{#1=0}%
{\relax}%
{\mathrm{e}{#1 x}eft(}A\cos(\the@b x) + B\sin(\the@b x)
\ifthenelse{#1=0}{\relax}{\right)}

} % end \cfcomplex

\newcommand{\desolcomplex}[2]%
{For the second-order differential equation,
\[\dequcomplex{#1}{#2}\]
the auxiliary function is
\Nauxiliarycomplex{#1}{#2}\]
which does not factorize, and so, using the quadratic formula solution,
the solutions are given by
\Nauxiliaryquadratic{#1}{#2};\] this gives the roots
\lambda= #1\pm
\ifthenelse{#2<0}%
{\setcounter{@xH-#2}\the@x}%
{#2}
\,\mathrm(i}.
\]
The complementary function is \[\cfcomplex{#1}{#2}.\]
} % end \desolcomplex

The input. As an example the following input (with horizontal rules to separate out the
solutions from the questions):

\usepackage{second_order.des.sty}

\begin{document}

{\large Solve the following differential equation:}
\[\dequreal{-3K{4}\]

\emph{The solution is} \hrulefill\par
\desolreal{-3{2)\\emph{End of solution} \hrulefill\par
{Mlarge Solve the following differential equation:}
\[\dequcomplex{-3H{4}\] \emph{The solution is} \hrulefill\par
\desolcomplex{-3{4\\emph{End of solution} \hrulefill
\end{document}

produces the output in Figure 3.
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Solve the following di erential equation:

dy dy

o ax 0
The solution is
For the second-order di erential equation,
2
Y =0
the auxiliary function is
2 12=0

which factorizes to
( +3) 4)=0

and has solutions
The complementary function is

y= Ae ¥+ Be™:

End of solution

Solve the following di erential equation:

d?y , sy -
W+6d—x+25y—0

The solution is

For the second-order di erential equation,

d?y . dy _
e +6 ax +25y=0
the auxiliary function is
2+6 +25y=0
which does not factorize, and so, using the quadratic formula stikin, the solutions are
given by p p
_ 6 62 4 25_ 6 64,
- 2 - 2 '
this gives the roots
= 3 4i

The complementary function is

y=e *(Acos(&)+ B sin(4x)) :

End of solution

Figure 3. Example of second-order di erential equations ard their solutions

Cancelling fractions

Sometimes it is useful to write down the numerator and the denominator of a fraction,
and for the common factors to be removed, so that the numerator and denominator are
relatively prime.

In this package, the cancellation is done automatically, reducing the numerator and
denominator to being relatively prime to each other. If the denominator is 1, then a
whole number is printed; it also takes care of the signs.

The programming is semKeient; & cient in that itVnds the minimum of the
denominator and numerator, ahMids factors up to the square root of this minimum;
ineX cient in that it tries every number between 2 and this minimum value, so there is
some duplication (e.qg. it tries 6 as a factor, after it has tried both 2 and 3).

Coding.
\NeedsTeXFormat{LaTeX2e}[1994/06/01]

\RequirePackage{ifthen,calc}
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\newcounter{@a}\newcounter{@b}
\newcounter{@min}\newcounter{@i}
\newcounter{@c}newcounter{@d}
\newcounter{@temp}

\newboolean{@minus}
\newboolean{@Iess}
\newboolean{@found}
\setboolean{@minus}{false}
\newboolean{@factor}
\setboolean{@factorKtrue}
\newboolean{cancellation} % flag to tell user whether
% a fraction has been simplified

\newcommand{\Isfactor}[2]%
{\setcounter{@cH#1}\setcounter{@d}{#2}
\setcounter{@temp}{(\value{@c}/\value{@d})*\value{@d}}
\ifthenelse{\value{@temp}=\value{@c}}%

{\setboolean{@factorKtrue}}%
{\setboolean{@factor}{false}}
} %% ends \Isfactor

\newcommand{\Fraction}[2]%
{\setcounter{@a}{#1}\setcounter{@b}#2}
\setboolean{cancellation}{false}
\setboolean{@found}{true}

\setboolean{@Iless}Ktrue}
\setcounter{@iH2} %% to start the first factor
\Findabsmin{\value{@a}}{\value{@b}}
\whiledo{\boolean{@less}}%
{\whiledo{\boolean{@found}}%
{\Isfactor{\value{@a}}{\value{@i}}
\ifthenelse{\boolean{@factor}}%
{\Isfactor{\value{@b}}{\value{@i}}
\ifthenelse{\boolean{@factor}}%
{\setcounter{@a}{\value{@a}/\value{@i}}
\setcounter{@b}{\value{@b}/\value{@i}}%
\setboolean{cancellation}{true}}%
{\setboolean{@found}{false}}

}
{\setboolean{@found}{false}}

}
\addtocounter{@i}{1}\setboolean{@found}{true}
\setcounter{@temp}% %% check if less than square

{\value{@i}*\value{@i}-\value{@min}-1}
\ifthenelse{\value{@temp}<0}%

{\relax}%

{\setboolean{@less}{false}}

\ifthenelse{\boolean{@minus}}

{\setcounter{@a}{-\value{@a}}}{\relax} %% minus sign

\ifthenelse{\value{@b}=1}{\the @a}{\frac{\the@a}{\the @b}}
} % ends \Fraction

\newcommand{\Findabsmin}[2]%% to find the minimum absolute value

%% of two numbers
{\setcounter{@a}{#1}\setcounter{@b}#2}
\ifthenelse{\value{@a}<0}%
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{\setcounter{@a}{-\value{@a}}\setboolean{@minus}Ktrue}}%
{\setboolean{@minus}{false}}
\ifthenelse{\value{@b}<0}%
{\setcounter{@b}{-\value{@b}}
\ifthenelse{\boolean{@minus}}%
{\setboolean{@minus}{false}}
{\setboolean{@minus}{true}}}%
{\relax}
\ifthenelse{\value{@a}<\value{@b}}%
{\setcounter{@min}{\value{@a}}}%
{\setcounter{@min}{\value{@b}}}
} %% ends \Findabsmin

Example of input and outputor this input:

\usepackage{fractioncancellation}
\begin{document}
\section{Textstyle}
$\frac{16}{24}=\Fraction{16}{24},
\quad \frac{270}{-75}=\Fraction{270}{-75},
\quad \frac{512}{64}=\Fraction{512}64},
\quad \frac{-4800}{364}= \Fraction{-4800}{364}
$
\section{Displaystyle}
\I\frac{125}{-25}= \Fraction{125}{-25},
\quad \frac{-120}{-36}= \Fraction{-120}-36},
\quad \frac{4800}364}= \Fraction{4800}{364}
\]
\end{document}

the output is shown in Figure 4.

1 Textstyle

16— 2. 270 - _18. 512 _g. _4800 — _1200

24 3’ 75 5 64 ’ 364 91

2 Displaystyle
125 _ 120 10, 4800_ 120C
25~ 36 3' 364 91

Figure 4. Example of fraction cancellation

Giving marks and comments on a student's script

| wanted to create a style sheet for giving comments and marks on a student's script.
The marks for each section are known in advance, séliéepackage checks that the
marks given do not exceed the maximum for that part, gives a comment if no marks
have been given for a part, and adds up the marks for each section, and ultimately for

the whole assignment.
Coding.

\NeedsTeXFormat{LaTeX2e}
\ProvidesClass{msxr209tma02}[2007/12/08 v1.1 (John Trapp)]
\LoadClass][fleqn,12pt]{article}

\RequirePackage{fancyhdr}

\RequirePackage{graphicx}

\RequirePackage{amsmath}
\RequirePackage[a4paper[{geometry}%

John Trapp
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\RequirePackage{calc}
\RequirePackage[pageshow]{supertabular}
\RequirePackage{varioref}

\def\lastpage @putlabel{\addtocounter{page}{-1}%
% borrowed from the lastpage package
\immediate\write\@auxout{\string
\newlabel{LastPageH{}{\thepage}}}%
\addtocounter{pageH1}}

\AtEndDocument{\comments%
\clearpage\lastpage @putlabel}%

\newcommand{\@firstname}{\relax}
\newcommand{\@surname}{\relax}
\newcommand{\@studentpin}{\relax}
\newcommand{\@tutor}{\relax}
\newcommand{\@signoff{\relax}
%%

\addtolength{\parskip}{1ex}

\setlength{\headheight}{15pt}

\newcommand{\firsthameis}[1]{\renewcommand{\@firstname}{#1}}
\newcommand{\surnameis}[1]{\renewcommand{\@surname}#1}}
\newcommand{\studentpinis}[1[{\renewcommand{\@studentpin{#1}}
\newcommand{\tutoris}[1{\renewcommand{\@tutor}{#1}}
\newcommand{\signoff}{1]{\renewcommand{\@signoffi{#1}}

%% set up the header and footer

\pagestyle{fancy}

\Ifoot{}\rfoot{} %Empty header and footer boxes
\fancyheadoffset[L,R]{\marginparsep}

\fancyhead{} \fancyfoot{}

\lhead{\@firstname\ \@surname\ \@studentpin}
\rfoot{\today}

\Ifoot{\@tutor}

\rhead{\textrm{Page\ \thepage \ of\ \pageref{LastPage}}}
%\cfoot{{\sc\name\space\pin}}
\renewcommand{\footrulewidth}{0.2pt}
\setcounter{secnumdepth}{3}

%% Set up text width and height.

\geometry{textwidth=160mm}
\geometry{textheight=250mm}
\geometry{marginparwidth=00mmj}
\geometry{lmargin=20mm,marginparsep=0mm}
\geometry{includehead,reversemp}%%.,includemp

\raggedbottom
\setlength{\parindent{Opt}

\renewcommand\today{\numbenday\space \ifcase\month\or
January\or February\or March\or April\or May\or June\or
July\or August\or September\or October\or Novemberor Decemberfi
\space \number\year} %% to give the date in UK format
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% Set up default comment text, zero marks, description label and mark total

\def\commentdefault #1#2#3{\begingroup \expandafter \endgroup%
\expandafter \commentdefault@next
\csname #1@text\expandafter\endcsname

\csname #1@marktotal\expandafter\endcsname

\csname #l@mark\expandafter\endcsname

\csname #l@error\expandafter\endcsname

\cshame #1@line\endcsname

{#2}{#3H#1@@mark}}

\deflcommentdefault@next #1#2#3#4#5#6#7#8{%
\def #1{No comment}% set comments for subsection from supplied parameter
\def #2{#6}% set total mark for subsection using parameter supplied
\def #3{0}% set default mark as O
\def #4{No mark}% set default comment if no mark has been entered
\def #5{#7 & \noexpand{#1} & \noexpand{#3}/#2 & \noexpand{#4}\\}
\newcounter{#8}\setcounter{#8HK0}% set default mark as 0

}

\commentdefault{definition}{3}{Description}
\commentdefault{aspect}{2}{Aspect}
\commentdefault{outline}{5§Outline}
\commentdefault{assumptions{7H{Assumptions}
\commentdefault{variables}{5}{Variables}
\commentdefault{formulation}{13}{Formulation}
\commentdefault{solve{6}{Solve the model}
\commentdefault{drawgraphs{2}{Draw graphs}
\commentdefault{deriveresults{2}{Derive results}
\commentdefault{collectdatal{3}{Collect data}
\commentdefault{describeinwords{7}{Describe}
\commentdefault{decisioncompare}{3}{Compare}
\commentdefault{comparereality{6}{Compare to reality}
\commentdefault{criticizemodel}{11}{Criticize model}
\commentdefault{describerevision{3}{Description}
\commentdefault{revision}{7}{Formulation}
\commentdefault{conclusions}{5{Conclusions}
\commentdefault{basicpresentation{5}{Basic}
\commentdefault{discretionary{5}Discretionary}

% Set up construct for comments

\def\comment #1#2#3%

{\begingroup \expandafter \endgroup%

\expandafter \comment@next
\csname #1@text\expandafter\endcsname
\csname #l@marktotal\expandafter\endcsname
\csname #l@mark\expandafter\endcsname
\csname #1@error\endcsname
{#2}{#1@@mark}{#3}}

\def\comment@next #1#2#3#4#5#6#7{%

\def #1{#5}% \wibble@text

\def #3{#7}% \wibble@mark

\def #4{\ifnum #7 > #2 {Error} \else \relax \fi}% \wibble@error
\setcounter{#6}{#7}%

}

\parindent Opt

\newcounter{@onemark}
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\newcounter{@twomark}
\newcounter{@threemark}
\newcounter{@fourmark}
\newcounter{@fivemark}
\newcounter{@sixmark}
\newcounter{@sevenmark}
\newcounter{@eightmark}

\newcounter{@total}
\setcounter{@total}{100}
\renewcommand{\arraystretch}{1.5}
%\shrinkheight{-1cm}

\newcommand{\@overallcomments}{No overall comments}
\newcommand{\overallcomments}[1]{\renewcommand{\@overallcomments}{#1}}

\newcommand{\@postscript}{\relax}
\newcommand{\postscript}[1{\renewcommand{\@postscripti{#1}}

\newcommand{\subheading}{1]{\multicolumn{3{I}{\bf #1}& \\}
\newcommand{\subtotal}[1]{%
&\multicolumn{2Kri{Sub-total}&{\large \bf #1}\ \hline}

\tabletail{\multicolumn{4}{r{\em continued on next page}\\}
%% to show continuation at bottom of each page
\tablelasttail{&&&\\} % to avoid continuation message at end of table

\newcommand{\comments}%% The main command to assemble all the material.
{Dear \@firstname,\par \@overallcomments
\begin{center}
\@signoff\\[1in]
\end{center}
\begin{flushright}
\@tutor\\[1cm]
\end{flushright}
\textbf{\large Comments and marks on each section}\par%

%% set up the counters for the marks at each subsection, and for the total

\setcounter{@onemark}\value{definition@@mark}+\value{aspect@@mark}}
\setcounter{@twomark}\value{outline@ @mark}+\value{assumptions@ @mark}+
\value{variables@ @mark}+\value{formulation@ @mark}}
\setcounter{@threemark}\value{solve @ @mark}+\value{drawgraphs@@mark}+
\value{deriveresults@ @mark}}
\setcounter{@fourmark}
{\value{collectdata@ @mark}+\value{describeinwords@ @mark}+
\value{decisioncompare@ @mark}}
\setcounter{@fivemark}

{\value{comparereality@ @mark}+\value{criticizemodel@ @mark}}
\setcounter{@sixmark}

{\value{describerevision@ @mark}+\value{revision@ @mark}}
\setcounter{@sevenmark}{\value{conclusions@@mark}}
\setcounter{@eightmark}

{\value{basicpresentation@ @mark}+\value{discretionary@ @mark}}
\setcounter{@total{\value{@onemark}+\value{@twomark}+

\value{@threemark}+\value{@fourmark}+\value{@fivemark}+
\value{@sixmark}+\value{@sevenmark}+\value{@eightmark}}

%% construct the table of comments and marks
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\begin{supertabular*}{\linewidthKIp{4.5in}rr)\hline
\subheading{Specify the purpose of the mathematical model}
\definition@line \\
\aspect@line\\
\subtotal{\the@onemark}
\subheading{Create the model}
\outline@line \\
\assumptions@line \\
\variables@line \\
\formulation@line \\
\subtotal{\the@twomark}
\subheading{Do the mathematics}
\solve@line \\
\drawgraphs@line \\
\deriveresults@line \\
\subtotal{\the@threemark}
\subheading{Interpret the results}
\collectdata@line \\
\describeinwords@line \\
\decisioncompare@line \\
\subtotal{\the@fourmark}
\subheading{Evaluate the model}
\comparereality@line \\
\criticizemodel@line \\
\subtotal{\the@fivemark}
\subheading{Revise the model}
\describerevision@line \\
\revision@line \\
\subtotal{\the@sixmark}
\subheading{Conclusions}
\conclusions@line \\
\subtotal{\the@sevenmark}
\subheading{Presentation}
\basicpresentation@line \\
\discretionary@line\\
\subtotal{\the@eightmark}
&\multicolumn{2Kr}{\textbf{\large Total}} &
\textbf{\large \the@total/100}\\ \cline{3-4}
\end{supertabular*}
\@postscript}

The template to be populated by the tutor.
\documentclass{msxr209tma02}

\signoff{Best wishes,} %% Whatever closing (centred)

% statement that one wants

\tutoris{John Trapp\\00953618} %% In a flushright environment,
% so can have multiple lines

\firstnameis{} %% student first name
\surnameis{} %% student surname
\studentpinis{} %% student PIN

\begin{document}

\overallcomments{} %% overall comments before detailed comments and marks,
% closed by \signoff and tutor's name

%% Write the comments for the subsection as the second parameter,
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% and the marks as the third parameter; the first parameter
% being the subheading to which it refers. The total marks for
% that section are commented out at the end, as a reminder.

\comment{definition}{}{}%{3}
\comment{aspect}{}{}%{2}
\comment{outline}{}{}%6{5}
\comment{assumptions{}}%{7}
\comment{variables}{}{}%{5}
\comment{formulation}{}{}%{13}
\comment{solve {}{}%{6}
\comment{drawgraphs}{}{}%6{2}
\comment{deriveresults{}{}%{2}
\comment{collectdata}{}{}%6{3}
\comment{describeinwords}{}{}%{7}
\comment{decisioncompare}{}{}%{3}
\comment{comparereality {}{}%{6}
\comment{criticizemodel}{}{}%{11}
\comment{describerevision}{}{}%6{3}
\comment{revision{}{}%{7}
\comment{conclusions}{}{}%{5}
\comment{basicpresentation}{}{}%0{5}
\comment{discretionary}{}{}%{5}

\postscript{} %% To add anything after the table of comments and marks.

%% All these comments and marks are assembled outwith this file.
\end{document}

An example in useTo reduce the length, the comments are minimal; | have also
included examples of marks not being given for a section, and too many marks in a
sub-part.

With this input
\documentclass{msxr209tma02}

\signoff{Best wishes,} %% Whatever closing statement (centred) that one wants
\tutoris{John Trapp\\00953618} %% In a flushright environment,
%% so can have multiple lines

\begin{document}

\firstnameis{Andrew}
\surnameis{Aardvark}
\studentpinis{12345678}

\overallcomments{You have written an excellent modelling report,
and you seem to have a good idea of how to model.
| particularly liked your presentation of the graphs and figures.}

\comment{definition}{You have stated the problem very well\ldots}{2}%{3}

\comment{aspect}{You had some good ideas,
but | thought that you should have mentioned \ldots

H4%{2}

\comment{outline}{A very good outline of the problem,
and gives me a good idea of what you will be doing}{5}%{5}

\comment{assumptions}{You seem to have covered all
the assumptions}{6}%{7}
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\comment{variablesi{You had some good ideas,
but | thought that you should have mentioned \ldots

H51%({6}

\comment{formulation{You had some good ideas,

but | thought that you should have mentioned \ldots }13}%{13}
\comment{solve{Ooooh}4}
\comment{drawgraphs}{Oh good}2}%({2}
\comment{deriveresults{Good picture}{2}%{2}
\comment{collectdata}{Useful data that you have collected}{2}%{3}
\comment{describeinwords}{Good description of the solution }6}%{7}
\comment{decisioncomparelNot really come to grips with this}{1}%{3}
\comment{comparereality}{Sort of on the right lines}{4}%({6}
\comment{criticizemodelK{Very good criticism,

and useful comments; however, you should refer

to your evaluation and try to assess which

revision will help you to obtain a better model}{9}%{11}

\comment{conclusions{Uggh}{4}
\comment{basicpresentation}{Very good presentation;
you have been very clear in your description,
and your use of Mathcad is exemplary}{7}%{5}

\comment{discretionary}{You had some good ideas,
but | thought that you should have mentioned \ldots }{4}%{5}

\postscript{This is a section just in case one wants
to add something after the detailed marks and comments}

%% All these comments and marks are assembled outwith this file.
\end{document}

the output is given in Figures 5, 6 and 7.

Notes
1. Note to non-mathematicians: thes¥mgons are useful, and not arbitrarily plucked out of
the ether.

John Trapp
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Andrew Aardvark 12345678 Page 1 of 3

Dear Andrew,

You have written an excellent modelling report, and you seem to hagegood idea of how
to model. | particularly liked your presentation of the graphs and gres.

Best wishes,

John Trapp
00953618
Comments and marks on each section
Specify the purpose of the mathematical model
Description  You have stated the problem very well. .. 2/3
Aspect You had some good ideas, but | thought that you should hav  4/2 Error
mentioned ...
Sub-total 6
Create the model
Outline A very good outline of the problem, and gives me a good idea 5/5
of what you will be doing
Assumptions You seem to have covered all the assumptions 6/7

Variables You had some good ideas, but | thought that you should tka  5/5
mentioned ...

Formulation  You had some good ideas, but | thought that you shoulthave 13/13
mentioned ...

Sub-total 29

continued on next pag

John Trapp 12 October 2009
00953618

Figure 5. First page of marking example
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Andrew Aardvark 12345678 Page 2 of 3

Do the mathematics

Solve the model Ooooh 4/6

Draw graphs Oh good 2/2

Derive results Good picture 2/2
Sub-total

Interpret the results

Collect data Useful data that you have collected 2/3

Describe Good description of the solution 6/7

Compare Not really come to grips with this 1/3
Sub-total

Evaluate the model

Compare to reality Sort of on the right lines 4/6

Criticize model Very good criticism, and useful comments; howeverou should 9/11

refer to your evaluation and try to assess which revision will help

you to obtain a better model

Sub-total
Revise the model
Description No comment 0/3
Formulation No comment or7
continued on
John Trapp 12 October 2009
00953618

13

No mark

No mark

next pag

Figure 6. Second page of marking example
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Andrew Aardvark 12345678 Page 3 of 3
Sub-total 0
Conclusions
Conclusions  Uggh 4/5
Sub-total 4

Presentation

Basic Very good presentation; you have been very clear in your de?/5 Error
scription, and your use of Mathcad is exemplary

Discretionary You had some good ideas, but | thought that you slid have 4/5
mentioned ...

Sub-total 11
Total 80/100

This is a section just in case one wants to add something after thetdided marks and
comments

John Trapp 12 October 2009
00953618

Figure 7. Last page of marking example
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Ulrik Vieth

Experiences typesetting
mathematical physics

Abstract

Twenty years ago, the author was just about to start his univetgi studies in math and
physics. A year or so later, he not only discovered a fascinating gram called EX,
but he also got involved in a project of typesetting a series ofcteire notes which
eventually became book manuscripts for a complete course in dinetical physics. In
the end, he spent about seven years working on typing, editingvising, and
formatting more than 2500 book pages containing a large amouaf math.

While there are many experiences from such a project one couddktabout, ranging
from issues of project management to document design and layothijs talk will focus
on two speci ¢ topics: adapting ATgX to deal with the speci ¢ requirements of
mathematical notation in physics and ne-tuning the appeanace of math formulas.

Keywords
math typesetting, physics, notation

Given the conference motto of educational usegxf this paper is based on the
author's personal experiences of typesetting a series of lecture notes which eventually
became a series of textbooks for a complete course in theoretical phy3i8s4, 5, 6].

Introduction: How | got started typesetting physics

When | started my university studies in math and physics in 1989, | did not know any-
thing about EX or about typesetting in general. However, | quickly noticed that there
was a vast dierence in quality of typeset material when it came to math formulas. As it
turned out, EX was already being used by several of the math and physics departments
for routine typesetting tasks (such as the weekly handouts of homework exercises to
students), while other departments were still using a mathematical typewriter.

| Vst got to know EX in the summer of 1990 through some of my friends, who had
gotten a EX distribution from the st of the university computer center. Unfortunately,
| did not have a decent computer to run it until a few months later, so instead of jumping
into using EX right away, | started by reading several books about it, inclu@iivey
TeXbookitself. When | eventually got started some time later that year, | soon began
looking under the hood, trying to understand how the various bits and pieceg¢fa T
distribution\t together.

| got started with typesetting physics in early 1991, when the professor who held the
theoretical physics course asked for volunteers to help him typeset his lecture notes, so
they could be printed and handed out to students. After working on this project for
several months on a voluntary basis, | was eventually employed as a student assistant
from 1991 to 1995, getting paid to work on editing and typesetting lecture notes with
TeX. After Vhishing my diploma and staying on to work on a PhD project at the same
department, | continued to work on book manuscripts until the end of 1998.

From 1991 to 1993 thest editions were prepared for the principal courses in
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theoretical physics, consisting of the volumes on mechanics, electrodynamics, quantum
mechanics, thermodynamics, and quanietd theory.

From 1994 to 1996 some additional volumes were added for special courses in general
relativity, cosmology, and elementary particle theory.

Over time, as | learned more about typography and about typesetting rules for math,
| revised the layout and the macros several times and began to write my own document
classes and macro packages, switching @ 2.09 in 1991 to NFSS2 in 1993 and to
ATpX 2+ in 1994,

Using a full-page layout on A4 paper and Computer Modern fonts at 11 pt type size,
the series amounted to 2000 printed pages in total, consisting of six volumes of 300 to
350 pages each and two volumes of 100 pages each.

From 1996 to 1999 the second editions of several volumes were prepared, when the
courses were held again for the next generation of students. By this time, a publisher
had been found who was interested in publishing the lecture notes as textbooks, but
since they already had another series of theoretical physics lectures in their program,
it was decided to run several volumes together as an omnibus edition of two large
volumes of 1200 to 1300 pages each.

For the publisher edition, the layout was revised using Times and MathTime fonts
at 10 pt type size on a smaller page size and using a more compact layout, arriving at
about 2500 book pages in total. At the same time the macros for math typesetting were
revised once more, taking advantage of some of the extra fonts in the MathTime Plus
distribution such as an upright Greek font.

TheVrst volume of the omnibus editiormally appeared in 1999][ shortly after
| had left university, followed by the second volume in 2@)4shortly after my
professor retired. (In the meantime, second editions of the remaining volumes were
prepared from 1999 to 2003, when the courses were held again.)

After the series wa¥hally completed and deemed successful by the publisher,
individual volumes [3, 4, 5, 6] were also published separately in recent years.

In summary, working on this project for seven years from 1991 to 1998 was an
interesting experience in a wide range of topics, ranging from project organization to
support and maintenance gfXinstallations, and from high-level document design of
layout to low-level details of math typesetting.

Regarding the technical progress, there are some interesting stories to be told:

In 1991, running a complete book of 300 to 350 pages on a 16 MHz 386 PC required
taking a lengthy break and occasionally resulted in crashigiffyou forgot to use a
BigTeX and had too many labels and references. Usually, running chapters separately
with \includeonly was the preferred way of working, but this still took several minutes
per chapter for each run.

In 1998, running a combined edition of 1200 pages on a 100 MHz 486 PC was already
much quicker, but it also required enlarging some parametessrirf.cnf to make it
work without running out of memory.

Nowadays, we have z computers with ytes of memory, and moderngX@
distributions have become big enough by default, so speed and size are no longer an
issue, although it still takes time to process 1200 pages.

On the other hand, getting théne points of math typesetting right is still far from
trivial, so we will concentrate on these topics in the following sections. In the next
section of this paper, we will look at thexdiulties of how to set upATeX for properly
typesetting physics according to the standards o¥/dié. In theVhal section, we will
look at some examples of how to improve the appearance of math formulas and how to
deal with special requirements of notation.
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Adapting (L) TgX for typesetting physics

While TgX, in general, does a very good job of typesetting matberdntVelds of
sciences have slightlyldérent conventions how math should be typeset, gxdddbes
not support all of them equally well.

By default, BX's built-in rules for typesetting math-mode material are geared
towards the conventions applicable for an American style of typesetting math, as
specved by style manuals such @ke Chicago Manual of Styl§ or the style guides
of well-respected math publishe8.[However, this is only one particular style and
not everyone favors the same style. For example, the French tradition may suggest a
diUerent style and the Russian tradition yet another one.

In physics and relatedelds, the established conventions are $feedby the hand-
books of professional societies, such as the IUPAP red®ddkif physics or the
IUPAC green booKl[L, 12 13 in physical chemistry, or by international standards such
as 31-11or 80000-2[14,15].

In essence, the most important points can be summarized as follows:

Symbols for physical quantities should be typeset in math italic.
Symbols for vectors should be typeset in bold math italic.

Symbols for tensors should be typeset in bold sans serif italic.
Symbols for physical units should be typeset in upright roman.
Symbols for chemical elements should be typeset in upright roman.
Symbols for elementary particles should be typeset in upright roman.

Mathematical constants (suchea$, ) should be upright roman.

~ O~ ~h ~ ~ —~ ~ —

Mathematical operators (suchdis® , ) should be upright roman.

In theory, these rules should apply universally to typesetting physics and they should
apply to all symbols without exceptions, regardless of whether they are Latin or Greek,
uppercase or lowercase. In practice, however, many science publishers insist on their
own style guides, which follow theXaial standards only to a greater or lesser degree
[16, 17].

For example, upright bold might be used for vectors instead of bold italic and upright
bold sans serif might be used for tensors instead of bold sans serif italic. In addition,
the rules for typesetting mathematical constants and mathematical operators are often
neglected.

While it is easy to summarize the rules in a few sentences, it is far from easy to
implement them using a standargKTsystem with a standard set of Computer Modern
fonts. In fact, even some recent editions of the guidebooks typesegXithiler from
these limitations, so they have become less reliable than some of the earlier editions
typeset with traditional methods.

Given the default setup offJIpX (for an American style of mathematics), we have
to deal with the following inconsistencies:

f Symbols from the Latin alphabet are typeset in math italic by default, and they
can be switched to upright roman (or other alphabets).

f Symbols from the uppercase Greek alphabet are in roman by default, and they
can be switched to math italic (or other alphabets).

f Symbols from the lowercase Greek alphabet are in math italic by default, but
cannot switch families, because they are not available otherwise.
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In addition, we have to deal with the following limitations of fonts:

f A bold math italic font (suitable for vectors) does exist in the standard set of
Computer Modern fonts, but is not available as a math alphabet by default.

f A bold sans serif italic font (suitable for tensors) does not exist in the standard set
of Computer Modern fonts, but could be substituted using non-standard fonts.

f Anupright Greek font (suitable for elementary particles) is not available in the
Computer Modern fonts and cannot easily be substituted, unless you switch to a
diUerent set of fonts.

To develop a setup suitable for typesetting physics according to the rules, the following
steps must be taken:

f Load additional math families for bold math italic (suitable for vectors) and bold
sans serif italic (suitable for tensors).

f Red&he the math codes of uppercase Greek letters, so that they are typeset in
math italic instead of upright roman by default.

f Red&he the math codes of lowercase Greek letters, so that they can switch
families where possible (in a controlled way).

f Devne font switching macros for vectors, tensors, particles, and units, which
prevent lowercase Greek letters from switching to math alphabets where they do
not exist.

f DeVne macros for the markup of mathematical constants and operators to be set
in upright roman where possible.

f DeVne macros for additional math operators and sfenbtations needed in
physics.

Loading math families and math alphabets

In the early years of the project, whéfgX 2.09 was still being used Miéng additional

math families or font switches was not really supported byAlgX format, so it was
impractical to do for authors of macro packages. Instead, clumsy workarounds were
being used to get a bold math italic font by standard means, which involved switching
to \boldmath from inside arihbox.

It was only after the introduction of 2 in 1993 andfTpX 2+ in 1994 that it
became feasible for authors of math support packages thedeath fonts as needed.
Given thelfTeX 2+ interface, loading additional math families for vectors or tensors is
relatively straight-forward:

\DeclareSymbolFont{vectors{OMLH{cmm}{b}it}
\DeclareSymbolFont{tensors{OT1}{cmss}Hbx}{it}

Similarly, font switching commands for math alphabets can Waefkas follows:

\DeclareSymbolFontAlphabet{\mathvec} {vectors}
\DeclareSymbolFontAlphabet{\mathtens}{tensors}

The only problem with this setup might be that the font shapss/bx/it does not exist

in  fonts and is silently substituted kynss/bx/n, which results in using upright bold

sans serif for tensors as often done by publishers. (This would work better Withts
nowadays, but we did not have them in the 1990s.) Once these fonts and alphabets are
loaded, it becomes a matter of redimg the math codes to get the symbols to appear

in the proper shape by default.
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Rede ning math codes

Given the default setup ofA4JIpX, the math codes for uppercase Greek letters are
devhed to be of typ&mathalpha (which means: allowed to switch families), using the
operators symbol font (upright roman) by default. To get them to usedhers
symbol font (math italic) by default, we have to reéde the math codes as follows:

\DeclareMathSymbol{\Gamma} {\mathalpha}{letters{"00}
\DeclareMathSymbol{\Delta} {\mathalpha}{letters}{"01}

\DeclareMathSymbol{\Omega} {\mathalpha}{letters}{"0A}

In a more sophisticated setup, we could even make the default forguraible by a
package option, using a macro to select the appropriate font. Nowadays, many support
packages for math fonts tend to provide such switching mechanisms (and sometimes
they also dehe extra macros such agpGammar \varGammp but in the mid-1990s this
was not the case.

For lowercase Greek letters, the situation is somewbatet. By default, the math
codes are déed to be of typémathord (which meansnotallowed to switch families),
using theletters  symbol font (math italic) by default. To get them to switch to the
vectors symbol font (bold math italic), we have to r&fde the math codes using the
type\mathalpha:

\DeclareMathSymbol{\alpha} {\mathalpha}{letters}{"0B}
\DeclareMathSymbol{\beta} {\mathalpha}{letters}{"0C}

\DeclareMathSymbol{\varphi} {\mathalpha}{letters}{"27}

De ning font switching macros

Unfortunately, allowing lowercase Greek letters to switch families not only allows them

to switch to families that exist (such as bold math italic), but also allows them to switch

to families which do not exist (such as upright roman), potentially causing unexpected
results.

In order to prevent suchlects, we found it necessary to add some intelligence to
font switching macros to check whether the argument of the font switch is a lowercase
Greek letter or something else which does not require special treatment. The solution
we came up with consists of the following code:

\newiflif@lowgreek \newbox\@Ilowgreekbox

\def\@Ilowgreektest#1{\setbox\@lowgreekbox=\hbox{$%
\global\@lowgreekfalse
\ifnum\alpha>#1\else\ifnum\varphi<#1\else
\global\@lowgreektruefi\fi

$h

\def\@lowgreekswitch#1#2#3{\@lowgreektest{#1}%
\if@lowgreek\def\next{#3}\else\def\next{#2}\fi\next{#1}}

In essence, we use a numeric comparison of math coti@fomgreektest to check if

the argument is lowercase Greek (betwegpha and\varphi ) and we use the result

of this check in@lowgreekswitch to choose between two alternative font commands
to use for lowercase Greek letters or everything else. Given these macros, wénean de
font switching macros as follows:

\DeclareRobustCommand{\particle}[1}{%
\@lowgreekswitch{#1}{\mathrm}{\mathnormal}}

\DeclareRobustCommand{\tens}[1]{%
\@lowgreekswitch{#1}{\mathtens}{\mathvec}}
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The dJect should be thaparticle  will switch to\mathnormal (math italic) for lower-
case Greek and tomathrm (upright roman) for everything else. Similaitgns will
switch to\mathvec (bold math italic) for lowercase Greek andrtathtens (bold sans
serif italic or upright) for everything else.
For vectors, no special font switching macros are needed, if the default style of bold
math italic is used. However, if a publisher style prefers tarosbf (upright bold)
for vectors, a similar switch would also be needed:

% if publisher insists on \mathbf (upright bold) for vectors
\DeclareRobustCommand{\vec}[1]{%
\@lowgreekswitch{#1}{\mathbf}{\mathvec}}

% otherwise, if using \mathvec (bold math italic) for vectors
\let\vec=\mathvec

As will be obvious from this discussion, setting up the appropriate font families to
satisfy the requirements of physics could be relatively straight-forward if all the fonts
were math fonts providing the full range of Greek and Latin alphabets and not just
text fonts providing only a subset. However, given the traditional setup)@fLand
its limitations, such kinds of workarounds seem to be unavoidable to provide for font
substitutions when symbols are not available.

De ning logical markup for physics
As shown above, we have r&thed\vec as a font switch, thereby overwriting the
default d&hition as a math accent irAJIpX. Following the principle of logical markup,
we have chosen to useec and a number of similar macros to mark up the meaning of
entities in physical notation consistently, regardless of how they will be represented
depending on package options of a macro package.

In summary, we have 8ed macros such agec (vectors)itens (tensors)itext
(textual indices)\units  (physical units)\chem (chemical elements), gparticle
(elementary particles), as summarized in the following table.

markup purpose font scope

none (default) physical quantities \mathnormal Latin and Greek
\units physical units \mathrm Latin mostly

\text textual material \mathrm Latin only

\chem chemical elements  \mathrm Latin only

\particle elementary particles see above Latin and Greek
\vec vector quantities see above Latin and Greek
\tens tensor quantities see above Latin and Greek

In many cases, these macros are simply implemented as font switches if no special
provisions for font substitutions are needed. In other cases, they could be eitienl de
as font switches or as math accents witbadtent representations depending on the
preferred style of the author or publisher.

When using such markup, it is important to ensure a certain level of discipline and
consistency when typing formulas. For example, there may ddegedice between
typing \dot\vec{x}} and\vec{\dot{x}} , especially if font substitutions involving
\@lowgreektest and\@lowgreekswitch are used.

In general, macros which are known to be math accents (sudlotasr \hat )
should be applied on the outer level to macros which could be implemented either
as math accents or font switches (suchvas or \tens ). In addition, such macros
should usually be applied to individual symbols only, so you should make sure to type
\vec{E} \times \vec{B} instead of taking shortcuts such\asc{E \times B} .
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De ning markup for mathematical constants and operators

Besides the requirements for physical notation discussed so far, there are also require-
ments for mathematical constants (sucteas ) and for mathematical operators
(suchagl,@ , ), which are supposed to be typeset in upright roman, if the rules for
typesetting physics are to be implemented to the full extent.

In practice, however, these rules are often neglected or only partially implemented
for various reasons. One obvious problem is the lack of suitable fonts, mak¥guttdi
or impossible to typeset lowercase Greek letters (suchagl certain other symbols
(such ag@) in upright roman.

Another problem is the question of markup, which requires careful attention by
authors or editors to make sure that individual letters (suah ag) are typeset in the
proper font depending on the context where they are used.

In particular, not every occurrence of these letters represents a mathematical constant
or operator which should be typeset in upright roman. It always depends on the context:
d could also be used as a distareceguld be used as the charge of an electron, and
i could be used as a component index. In such cases, the letters would be considered
physical quantities and typeset in math italic.

Itis only whendx is used as a terential operatog” is used as an exponential term,
andi is used as the imaginary unit, that these letters would be considered mathematical
constants or operators and typeset in upright roman.

Concerning suitable markup, there does not seem to be any agreement between
authors of macro packages how these entities should be represented. Obviously, it
would be inconvenient for authors to tyjreathrmall over the place and this would
also violate the principle of logical markup. On the other handyidg the shortest
possible macros (such\ds\e, \i ) corVict with standard X macros for the under-dot
and the dotless-i in text mode. (Alternatively, one might prefer tddesaee, \ii
for these macros, which are still easy enough to type, but will not caué&tsowith
existing macros.)

In our case, we have indeed chosen the shortest possible macros, but using a slightly
more sophisticated setup to limit the r&déions to math mode while retaining the
original dé/nitions in text mode (assuming the® @dnd\@ @are used to capture the
original meanings):

\DeclareRobustCommand{\d}{%

\relax\ifmmode\mathrm{d}\else\expandaften\@ @d\fi}

\DeclareRobustCommand{\e{%

\relax\ifmmode\mathrm{e}\else\error\fi}

\DeclareRobustCommand{\i{%

\relax\ifmmode\mathrm{i}\else\expandafter\@ @i\fi}

Yet another approach might be to use explicit markup only for some letters which
will be used in dierent contexts (such a&si), while using a special setup of math
codes to achieve global changes for other letters which will always be used in the same
context (such ad). For example, if the latter is only used as a mathematical operator,
its math codes might just as well be r&ded globally to set it in upright roman by
default (using theperators font), thereby eliminating the need for authors to apply
any special markup:

\DeclareMathSymbol{d}{\mathalpha}{operators}{ d}

Using this approach, authors could simply tgge$without being aware of thghe

details, while getting the proper renderitig instead ofd x automatically. Obviously,

the same approach could also be used to set the preferred shape of other symbols which
are almost always used as math operators (su@h as ), provided that suitable fonts

are available.
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Summary and conclusions on setting up math fonts

In the previous sections, we have discussed a low-level approach to s9ip (L

for typesetting physics, based on the state of the art of the mid-1990s. At that time,
there were relatively few choices of math fonts available besides Computer Modern,
Concrete, or Euler; and math font support package&Tft usually provided little else

but the essential setup. When we later switched to the commercial MathTime font set,
relatively little changed in the basic setup, except that we created a custom virtual font
to take advantage of the upright Greek font in the MathTime Plus edition.

In recent years, many more choices of math fonts have become available (such
astxfonts, pxfonts fourier, mathdesigp, often providing useful additions such as
upright or bold fonts; and several math font support packageSgXrhave started to
provide various switching options (suchstéantedgreelor uprightgreel to corvgure
the preferred style of rendering uppercase and lowercase Greek letters. Unfortunately,
there is no universal interface for all such packages, and the details of what is available
and/or cofvVgurable still vary quite a lot.

On another front of development, several packages have appeared which deal with
the spedics of notations, including a recently releassnathpackage, which acts
as a meta-package on top of other packages. Unfortunately, none of these packages
covers all the details we encountered in our projects, and there is still no comprehensive
package for a physics environment.

Looking towards the future, many recent developments of pemgines have
concentrated on providing support for Unicode and OpenType font technology, in-
cluding support for OpenType math fonts. Given these developments, the traditional
concept of alphabetic symbols, which may switch betweddereint font families, has
to be reconsidered fundamentally.

In a traditional 8-bit X engine, multiple math fonts are loaded inttelient font
families, each using the same slots for Latin or Greek alphabets to be rendered in
diUerent styles (such as roman, italic, bold, bold italic, script, etc.). In a Unicode setup,
however, there will be only a single math font, usingléedént range of slots for each
style of alphabets, so the font switching commands would actually have to switch
between dikerent slots, as shown in the following table:

font style Latin alphabet slots Greek alphabet slots
upright roman U+0041 ... U+005A U+0391 ... U+03A9
U+0061 ... U+007A U+03B1 ... U+03C9
math italic U+1D400 ...U+1D433 U+1D6A8 ...U+1D6E1
upright bold U+1D434 ...U+1D467 U+1D6E2 ...U+1D71B

bold math italic U+1D468 ...U+1D49B U+1D71C ...U+1D755
bold sans upright U+1D5D4 ...U+1D607 U+1D756 ...U+1D79F
bold sans italic U+1D63C ...U+1D66F U+1D790 ...U+1D7C9

On the technical side, this method of switching alphabetic symbols betwésardi
Unicode slots will cause a lot of overhead to the implementation of font switching
macros in support packages suchigisode-math but fortunately these macros will
have to be implemented only once and for all, since the same layout will be applicable
to all forthcoming OpenType math fonts.

Regarding the range of available alphabets, Unicode math provides not only the
above-mentioned alphabets, but also several more (including script, bold script, fraktur,
bold fraktur, or blackboard bold). Moreover, the range of symbols includes not only
the full uppercase and lowercase Latin and Greek alphabets, but also some letter-like
operators such as and@ Given all these provisions, developing a full setup for
typesetting physics shoulthally become much easier.
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Improving the appearance of math formulas

Many users of gX in academic research have spent little time on learniXg fElying
only on introductory () TeX books or popular online guides sucHlkasz or Ishort
While these guides are useful to get started quickly, they usually do not spend much
room on explaining th&ne points of typesetting math. By contrabhe EXbook
devotes four chapters on the topic of math typesetting including a full chapter on the
Vne points of typing math formulas.

Before making any attempts to improve the appearance of math formulas, it is
important to make sure that formulas are properly coded, and it may be worthwhile to
refresh your reading dfhe EXbookfor this purpose.

Avoiding common mistakes
Some common mistakes by inexperienced users include forgetting to type the proper
symbol (such as using-or <<instead ofle or\ll for or ) or failing to note
the diderence between similar symbols (such as usargl> instead oflangle and
\rangle as delimiters fohxi).

Another common mistake is forgetting to\Me suitable macros when special
notations are needed. For example, in vector analysis, operators for the gradient,
divergence, and rotation (curl) of a vectid may be déned as follows:

\def\grad{\mathop{\operator@font grad}\nolimits}
\def\div{\mathop{\operator@font div\nolimits}
\defirot{\mathop{\operator@font rot}\nolimits}

Simply typingmathrm{div} or evenmbox{div} instead of using Bmathop may appear
to give similar results, but will not produce the proper spacing.

Alignment of indices

By default, X uses a dierent shift amount for the placement of subscripts when a
subscript appears by itself (such agjhor when a subscript appears together with

a superscript (such as if). While each case may be perfedthe by itself, an
inconsistency becomes apparent when both cases appear in the same formula, as in the
example of a simple coordinate transform:

X(t)= Xo+ Vot . xt) = x+ Vot .

To avoid this kind of inconsistency there are two possible solutions (besides hacking
the fontdimen parameters of math fonts, which may be a questionable solution). One
solution consists of adding empty groups as phantom superscripts by sty i}

to getx,. In this case, all subscripts would be lowered a little bit more, as if a superscript
was always present:

X(t)= X+ Yt , x%t) = xJ+ Vot .

Another solution consists of inserting empty groups to avoid a build-up of superscripts
and subscripts by typing{} {0} to getxJ. In this case, all subscripts would be
lowered a little bit less, as if each appeared by itself without a superscript. Unfortunately,
some backspacing will be needed to close the visual gaps, so you would have to type
x'{}_{\\\IO} to get the following result:

X(1)= Xo+ Vot , xt)= x3+ vt .

In general, th&/rst solution may be easier to use in displays, but the second one may
be useful if you want to prevent an expression from becoming too big.
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Sizes of delimiters
By default, BX automatically determines the required size of big delimitarsftf
and\right are used around a subformula. However, there are situations Wdfere
and\right cannot be used, and there are also some situations where you may want to
adjust the size of delimiters manually. In a typical setpf, frovides the macrdbig ,
\Big , \bigg , and\Bigg , which can be used to select spedizes of delimiters, such as
12 pt, 18 pt, 24 pt, and 30 pt.

One example of using explicit font sizes is to avoid inconsistencies which may occur
using the default settings. Consider the following equation:

* cos 2 sin 2
+

As it turns out, the fraction involvingos is surrounded by 18 pt (Big) delimiters
whereas the fraction involvingin  requires 24 pt (bigg) delimiters. The reason is
simply thatcos is smaller because it has no ascenders or descenders, véirereiss

bigger because it has both. If you want to ensure a consistent size of delimiters, it may
be preferable to usbigg (24 pt) on both expressions:

2
+

oS sin 2

Another example of using explicit sizes is to prevent delimiters from becoming too
big. Consider the following equation:

i=1 i=1

Whenever you have delimiters around a summation the size calculation incorporates
the upper and lower limits as well. If you just want to cover the summation sign
without limits, it may be preferable to usgig (18 pt) in this case:

i=1 i=1
Yet another example of using explicit sizes is to make delimiters bigger than they
would normally appear. Consider the following equation:
Zy,
F(x(t),x(t),t)=0.
to
Here, the outer level of delimiters is exactly the same size as the inner level, despite

using\left and\right to get big delimiters. If you want the outer level to be more
visible, it may be preferable to uddéy (12 pt) in this case:

“u g 5
F x(t),x(t),t =0.
to
The same principle also applies if you havdedent kinds of nested delimiters and
want the outer level to stand out, such as in this example:

dhpi  1-

1
EPTRET [pb.BA] .

E175



E176 MAPS 39

Ulrik Vieth

Sizes of radicals
Unlike the size of delimiters which can b&rnced manually, the size of radicals is
always determined automatically based on the size of the subformula under the radical.
In unfortunate circumstanceg2Xmay happen to choose a bigger size than you would
like, such as in the following example:
49— 1
p202 + mgc“ ) —
p2c2 + mgc“

A tricky way to avoid this problem is to use staggered indices (as discussed earlier) to
prevent subscripts from being lowered too much:

—_— 1
p2c? + my?ct, .
p2c? + m2ct

Whether or not this problem occurs strongly depends on the choice of fonts and the
relative size of indices used with these fonts.

When using a font family which provides optical design sizes, a typical setup will
use font sizes of 10 pt/ 7 pt/ 5 pt for the text font and\ts and second level indices.

In this case, the 7 pt indices are usually small enough, so that a build-up of superscripts
and subscripts does not exceed the body size.

When using a font without optical design sizes, the second level indices may become
unreadable if a scaled-down version of the base font is used at 5 pt, derentli
progression of sizes is used, such as 10pt/ 7.5pt/ 6 pt. In this case, the 7.5 pt indices
may turn out a little too big, so that a build-up of superscripts and subscripts may
require the next larger sizes of roots or delimiters.

Spacing and backspacing
By default, X does a good job of spacing in math mode based on the various classes of
math symbols such as ordinary symbols, binary operators, relations, openings, closings,
or punctuation. However, in some cases, it may be desirable or even required to insert
space manually for better results.

The most common example of manual spacing occurs in integrals, where a thinspace
(\, ) is usually inserted before eaclueliential term, such as in:

VA VA

F(x,y,2)d®V, F(r,#," ) r2dr sin# d# d'

(There is no need for a thinspace after an index or exponent (suchZs )rwhere a
visual gap may not be needed or before an operator (such as siefoyevhere space
is inserted automatically. However, there is a need for a thinspace bg&fareld'
and also before?dr.)

In addition, it is also a good idea to insert manual spacing before punctuation
in displayed equations (as already shown in many examples), and in places where
you want to emphasize the logical structure, such as afteA& pgem or before an
exponential term, as shown in the following example:

Z

(x,t)=  AKk)e k" gk

Besides such examples of manual spacing used to emphasize the logical structure, there
are also situations where manual spacing is needed to avoid visual collisions or where
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manual backspacing is needed to avoid visual gaps (suclvasin Some typical
examples are explainedTine EXbook

Another typical example of manual backspacing occurs when exponents are attached
to big delimiters, as shown in the following example:

@ 1 h 2

ik @ 2m r gA
Since EX considers font metrics in terms of rectangular boxes and does not use an
italic correction in this situation, the placement of superscripts is based only on the
size of the box and does not take into account the rounded shape. To improve the
appearance, it may be helpful to insert manual backspacing in the exponent by typing
\right)\I\12} , arriving at this result:

@ 1 h 2
R—= — —r A
@ 2m i ¢
Obviously, such corrections only apply to rounded or angular shapes, whereas square
brackets do not need such corrections.
Finally, another interesting example of manual spacing or backspacing is the use of
staggered indices in tensor analysis, such as in:

g9 =, 99 =

Just inserting an empty group between superscripts and subscripts may create visual
gaps, which may be compensated by a little bit of backspacing:

g9 = , 99 =

Howe much backspacing is needed may depend on the individual letters involved, as
the diagonal shape ofand happens to coincide in this particular example.

Summary and conclusions on ne-tuning math formulas

In the previous sections, we have presented several examples of math formulas, illus-
trating various kinds of problems that may behigom manual adjustments in order

to improve the appearance of math formulas. Drawing from 2500 pages of material
and seven years of experience, lots of examples and variety of notations have been
seen, which are impossible to cover in this paper, but hopefully our examples may give
helpful advice to authors involved in similar projects.
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Spektrum Akademischer Verlag, Heidelberg, 2007. xii + 406 pp., ISBN 3-8274-1717-1

[5] Eckhard Rebharntheoretische Physik: Quantenmechanik
Spektrum Akademischer Verlag, Heidelberg, 2008. xii + 536 pp., ISBN 3-8274-1718-3
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Eckhard Rebhantheoretische Physik: Thermodynamik
Spektrum Akademischer Verlag, Heidelberg, 2009 (to appear). ISBN 3-8274-1719-X

University of Chicago Pres$he Chicago Manual of Style
University of Chicago Press, 15th revised edition, 2003. xvii + 956 pp., ISBN 0-226-10403-6
http://www.chicagomanualofstyle.org/

Ellen SwansonMathematics into Type
American Mathematical Society, updated edition, 1999. x + 102 pp., ISBN 0-8218-1961-5

International Union of Pure and Applied Physics, S.U.N. CommisSipmbolsUnits, and
Nomenclature in Physic®ocument U.1.P. 20 (1978), also publish@thysica A93:1-60, 1978.

International Union of Pure and Applied Physics, SUNAMCO CommisSipmbols, Units,
Nomenclature and Fundamental Constants in PhyBiosument [UPAP 25 (1987), SUNAMCO
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International Union of Pure and Applied Chemistry, Physical Chemistry Divifomntities,
Units, and Symbols in Physical Chemistry
Blackwell Science, 1st edition, 1988.

International Union of Pure and Applied Chemistry, Physical Chemistry Divi§loantities,
Units, and Symbols in Physical Chemistry

Blackwell Science, 2nd edition, 1993.
http://old.iupac.org/publications/books/gbook/green_book_2ed.pdf

International Union of Pure and Applied Chemistry, Physical Chemistry Divi§omntities,
Units, and Symbols in Physical Chemistry
Royal Society of Chemistry, 3rd edition, 2007.

International Organization for StandardizaticdQuantities and Units — Part 11: Mathematical
signs and symbols for use in the physical sciences and techritéogyical Report ISO 31-11:1992.
International Organization for Standardization, Geneva, 1992.

International Organization for Standardizatid@uantities and Units — Part 2: Mathematical signs
and symbols to be used in the natural sciences and techndgynical Report ISO 80000-2:2009.
International Organization for Standardization, Geneva, 2009.

Claudio Beccari:Typesetting mathematics for science and technology according to ISO 31-11
TUGboat18(1):39-48, March 1997.
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Abstracts without papers

Using TeX For Educational Publishing but once it exists, it improves the maintenance of the
Hans Hagen notes considerably. Two examples will be shown and
It is no secret that we started usingXTto typeset edu- discussed: thérst one is a report, made by a student, in
cational materials: it shaped CgXT. Currently we still £TEX and R, by a student, on a simulation. The second
use EX for projects that relate to education. AlthouglQne€ is a subsection of my notes, typeset using @anT
we see a shift to more web based education we also @@ course on data-analysis.

that print is in high demand for proper reading as weLIﬁ‘
as examination. In this presentation | will show some BFTEX for students, teachers and researchers
our current usage ofgX, for instance inXML to PDF — SOme remarks

workVows andPDFassembling woNbws. Zo a Walczak

) As we all know EX was designed more than 30 years
TpX and the art of course maintenance ago. Throughout the yeargX spread over three dér-
Lucien Lemmens ent groups of people —scientists, school teachers and, as

A course can be considered as a collection of of eleméng9nsequence, students.
that are connected and depend on each other. If youThe major group of X users is mathematicians as it
change something in element it has consequences fowvas created specially for them. At present there is a wide
elementB. References to material outside the notegange of BX users. | will show some examples héTK
software-distributions, wiki-books, websites —generatan be useful for tlerent purposes in derent domains.
changes that are outside the control of the maintainer ) )
of the course. Others are made by the author: correctibf@X at The Open University
of typos, rephrasing, using other examples etc. If not wéghathan Fine
organized these changes can be very time consuntittg@ Open University is the/K's leading provider of
and have unexpected consequences —adding a few lifiegance learning. Since 1992 it has ugddr the pro-
in a text can spoil the layout. duction of mathematics and upper-level physics courses.

Using for instance a “statistics course' as an examplés used to produce custom authored course-book, as-
the structure of the elements in the course: data, mafignment booklets, exams and supplementary materials.
! algorithm! \gure, implies a connection betweemost of these materials are printed commercially, in two
elements in the notes: table, formulacode! graphics. or four colours.
A change in the elements of the course implies a changerhis talk will give a survey of the past, present and
in the notes. future use of gX at theOu.

For the statistical analysis the open source realization
of the S-language R is used. Change in the data, keedip¥works: Lowering the entry barrier
the math unchanged, results in changes in the code gpdhe TeX world
the graphics. Giving the chang&tes the same namejgnathan Kew
after one has archived thdes that will be changed, 5 ot hresentation of thegkworks project to tell and
IXTEX and ConfXt have respectively the packages argwow whatitis, and a repeoErJt(on the current status.
the commands to deal with these changes smoothly.
When tables are involvedTeX has an advantage due t ; ; :
the exportation properties of R. A little bit of coding iOI_ypesettlng lyrics with ConText

R
R allows that the exported table can be read by @nT Vyatcheslav Ya.tskovsky . )
directly. My yvorkW;w includes getting lyrics from the_ Web{

A change in the references requires a better organi4nting them on separate sheets of paper, inscribe guitar
tion. Thelog-fle  gives the indication that somethingchords (harmony) and binding into a "songbook™. While
is missing but leads almost always to a time consumiftpSt artists prefeviSWord or plain text formats, | found
procedure to get the references correct. A hidden CONEXt best suitable for my task for the following
that shows the connections requires discipline to mali@asons:
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@output formatting is consistent and rich, and this ~ Playing with font features
comes with almost nouerts comparing t&WWYSIWYG Hans Hagen
editors; . , In this presentation we will explore what OpenType
@marking a lyrics with keywords like verse, chorus, features are, what they do, or don't do, where they
solo, etc, clavies its structure and makes the song  gycceed or fail. | will use an interactive tool that ships
much easier to memorize and perform. with the ConEXt distribution. One of the objectives of
| will be glad to explain the environment internals, shoypjs presentation is to make users aware that OpenType
my work/w, and demonstrate the collection of 1508 great but that one needs to be aware of limitations,

neatly formatted pdfs. potential side Eects and that while installation and
. . usage has become easier a somewhat greater knowledge
Rejoining the mainstream is expected with respect to what they make possible.

Jonathan Fine

Much has changed in the world of publishing anBynamic font features
communication since the release @XTin 1982. gX Hans Hagen

was rapidly adopted by mathematicians and physicCi$tSconExt Mkiv we have several ways to enable Open-
as a much-loved document preparation system, althougrbe features. In base mode we ys€§core methods,
with a steep learning curve. It is also used in oth@fjle in node mode we do everything in Lua. Both are
specialist areas, such as technical documentation aggtic methods in the sense that the set of features to
database publishing. ~ be applied is associated with a font instance. Instead of
Since the 1990s computer power and networking Ragse (or on top of these) you can use dynamic features.
grown many times, as has use of computlBsl has This method has several variants and these will be dis-
been replaced by Microsoft as the dominant commercigksed in this presentation cq. tutorial. | will show what
force in computing, which is now in turn challenged byhey do as well as present the user interface to them.
Google. People are looking to the internet, particulafiyhen time permits | will also give a demonstration
the Web, for information, services and solutions.  of yet another mechanism, tagged font strategies. This
Although EX remains mainstream for mathematicahethod is used in the OrientaX project.
content, as open-source software it has slipped, and its

Web presence is weak. In 2009G was rejected by SVG support in MetaPost 1.200
Google as a mentoring organisation for their SUMMe4:o Hoekwater

of Code. gX-related websites are somewhat dated aré‘.’lince version 1.110, Metapost has an alternative backend.

developer communities isolated, compared to the Or98Esides the ability to create Encapsulated PostScript, it

isations that were accepted. : : '
This talk presents recent work and proposals aimgqnow also possible to create Scalable Vector Graphics

: . output. This talk shows some examples of this new
at helping BEX and related software return to the main; S .
stream of document processing. backend and also highlights a few related extensions to

1. On-line documentation fogX, IETEX and ConfEXt Metapost that have been added in version 1.200.

2. Social networking : : . .
1 Mathematical content Licensing of the TBX Gyre family of fonts
Jerzy Ludwichowski

2. BX development and support )
3. Typesetting: URWH++ Design and Development, the well-known font

- Web service foundry, which in 1996 donated the so-called basic 35
- Shared objects and callable functions PostScript Type 1 fonts to the public under bothGhe
4. Standards: Public License@PL) and Aladdin Free Public License
1. BTEX syntax andXML (AFPD, has on 22nd June 2009 agreed to release the same
2. Mathematical content and MathML fonts under theATpX Project Public LicenseRPD.
3. Unicode (and(EX) This presentation will explain the sigance of

URWSs decision for the gX community, with special
A comparison of freepprlibraries emphasis on thegX Gyre font family.

Martin Schroder Math fonts: Notes from the trenches
One of the reasons for the success of pdfiE the Bogus?aw Jackowski

quality of thePDFinclusion, which uses code frox®DF
Over the last years a number of (fré&)Flibraries and
tools have been developed. | will show some of these
compare them.

About a year ago, a math fonts expedition was organ-
' by EX LUGs. After a brave beginning, however,
e dJensive is now stuck in its trenches. Nonetheless,
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optimistic signs of the future victory are more and mole PCHEX revisited
apparent. Hans Hagen

The necessary background information and the availhout 15 years ago | wrote a module for typesetting
able technical data will be given along with the layout gfhemical structure formula®PCHEX. The next few

the plans for the imminent math fonttJensive. years it evolved and stabilized pretty well. The only
. extension till now has been that MetaPost replaced the
Handwriting fonts, METAFONT PicEX graphics but still PigK was used to position
and OpenType the lot. Although not commonly known, the fact that
Karel Pizka at that point ConfXt had a Dutch user interface while

The fonts cover handwriting scripts used in Czech, APPCHEX was kind of generic is one of the reasons why

menian and Georgian schoolsETAFONT Type 1 and ConEXt now has multiple user interfaces and became

OpenType solutions are presentedJdent techniques useable for those who didn't like Dutch.

applied in METAFONT and OpenType, especially for Triggered by a question at the C@XT mailing list |

inclusion of numerous connections between letters @gcided to freeze the Mkversion and played a bit with

various glyph modications, will be compared. the code. | quickly concluded that it was about time to
The original METAFONT Czech font slabikar wasreprogram the lot for Mikv and get rid of the dependency

created by Petr OI$4k; other fonts have been produ®dPicEX. In this workshop for ConXt users | will

by the author. The fonts could be used for educatioré@monstrate how we can combine the power pf, T

purposes. MetaPost and Lua to make quit& @ent and compact
modules that otherwise demand quite some auxiliary

Secrets of a X distribution: code.

ConTpXt minimals :

Mojca Miklavec & Arthur Reutenauer New structures in ConBXt

What does it take for a packaging system to follow tﬁ—éans Hagen )

fast pace of the ever-improving CeXt? The ‘new Most of the structure related coqle in CgXThas been_

Con'@<t minima's are an attempt at an answer. rewritten and uses Lua eXtenS|Ve|y .for housekeeplng.
Now the successor to thést “minimal distribution' This stepvnalized the move of all multipass data to Lua.

that was available as z\es from the Pragma web siteAS We carry more state information around, we can also

it ships all the necessaMes in a single structure: themore conveniently support for instance multipasa..

ConEXt core of course, with itsgK and Lua code and In this presentation | will show where information ends

its support scripts, but also third-party modules that catp and in what way future versions will provide users

be retrieved upon desire since we aim at modularity; aiyfth access to additional information.

more importantly, the distribution also includes all the . . .

necessary binaries for the most popular architecture, PCOMING spacing mechanisms

a siX ciently new version: Mark |V always needs a vergans Hagen

recent version. One of the complications with vertical spacing is that the
This latter point was one of the major incentives tmore a macro package provides, the more interference

create a new distribution; another one was the deslietween structural components is possible. There is only

to avoid downloading big archiwdes when only a few so much one can do about it, especially becag$esT

sourceVles were modied: in order to achieve that, wenot that good at looking back. In Mkwe will have a

now use the rsync protocol, together with a minimakvisited vertical spacing model, one that eventually will

setup script on Unix systems, including Mag and replace the existing model.

an install wizard for Windows, written by Vyacheslav

Yatskovsky.
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TEX Consultants

The information here comes from the consultants
themselves. We do not include information we know
to be false, but we cannot check out any of the
information; we are transmitting it to you as it was
given to us and do not promise it is correct. Also, this
is not an o cial endorsement of the people listed here.
We provide this list to enable you to contact service
providers and decide for yourself whether to hire one.

TUG also provides an online list of consultants
at http://tug.org/consultants.html . If you'd
like to be listed, please see that web page.

To place a larger ad in TUGboat , please see
http://tug.org/TUGboat/advertising.html

Dangerous Curve

PO Box 532281

Los Angeles, CA 90053

+1 213-617-8483

Email: typesetting (at) dangerouscurve.org

Web: http://dangerouscurve.org/tex.html
We are your macro specialists for TEX or LATEX ne
typography specs beyond those of the average ATEX
macro package. If you use XgTEX, we are your
microtypography specialists. We take special care to
typeset mathematics well.

Not that picky? We also handle most of your typical
TEX and LATEX typesetting needs.

We have been typesetting in the commercial and
academic worlds since 1979.

Our team includes Masters-level computer scientists,
journeyman typographers, graphic designers,
letterform/font designers, artists, and a co-author of a
TEX book.

Martinez, Mere Aicart

Tarragona 102 4° 22

08015 Barcelona, Spain

+34 932267827

Email: m.aicart (at) ono.com

Web: http://www.edilatex.com
We provide, at reasonable low cost, TEX and LATEX
typesetting services to authors or publishers world-
wide. We have been in business since the beginning of
1990. For more information visit our web site.

Peter, Steve

New Jersey, USA

+1 732 287-5392

Email: speter (at) mac.com
Specializing in foreign language, linguistic, and
technical typesetting using TEgX, LATEX, and ConTEXt,
| have typeset books for Oxford University Press,
Routledge, and Kluwer, and have helped numerous
authors turn rough manuscripts, some with dozens of
languages, into beautiful camera-ready copy. | have
extensive experience in editing, proofreading, and
writing documentation. | also tweak and design fonts.
| have an MA in Linguistics from Harvard University
and live in the New York metro area.

Shanmugam, R.

No. 38/1 (New No. 65), Veerapandian Nagar, Ist St.

Choolaimedu, Chennai-600094, Tamilnadu, India

+91 9841061058

Email: rshanmugam92 (at) yahoo.com
As a Consultant, | provide consultation, training, and
full service support to individuals, authors, typesetters,
publishers, organizations, institutions, etc. | support
leading BPO/KPO/ITES/  Publishing companies in
implementing latest technologies with high level
automation in the eld of Typesetting/Prepress,
ePublishing, XML2PAGE , WEBT echnology,
DataConversion, Digitization, Cross-media
publishing, etc., with highly competitive prices.
| provide consultation in building business models &
technology to develop your customer base and
community, streamlining processes in getting ROl on
our work ow, New business opportunities through
improved work ow, Developing eMarketing/E-Business
Strategy, etc. | have been in the eld BPO/KPO/ITES ,
Typesetting, and ePublishing for 16 years, handled
various projects. | am a software consultant with
Master's Degree. | have sound knowledge in TEX,
IATEX2", XML TEX, Quark, InDesign, XML , Math ML,
DTD , XSLT , XSL-FO, Schema, ebooks, OeB, etc.

Sievers, Martin

Im Tre 8, 54296 Trier, Germany

+49 651 49 651 4936567-0

Email: info (at) schoenerpublizieren.com

Web: http://www.schoenerpublizieren.com
As a mathematician with ten years of typesetting
experience | o er TEX and LATEX services and
consulting for the whole academic sector (individuals,
universities, publishers) and everybody looking for a
high-quality output of his documents.

From setting up entire book projects to last-minute
help, from creating individual templates, packages and
citation styles (B ibTEX, biblatex to typesetting your
math, tables or graphics |just contact me with
information on your project.

Veytsman, Boris

46871 Antioch PI.

Sterling, VA 20164

+1 703 915-2406

Email: borisv (at) Ik.net

Web: http://lwww.borisv.lk.net
TEX and LATEX consulting, training and seminars.
Integration with databases, automated document
preparation, custom LATEX packages, conversions and
much more. | have about fourteen years of experience
in TEX and twenty-seven years of experience in
teaching & training. | have authored several packages
on CTAN , published papers in TEX related journals,
and conducted several workshops on EX and related
subjects.




