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ABSTRACT  This article describes the experience from a real-world application of micro-
typography with pdfTgX. The project involved typesetting a study edition of
the Bible in Czech, where there was a lot of further information apart from the
original text: footnotes, references, further annotation etc. The design was not
complex, but the typographic requirements were very strict. This posed a real
challenge to typesetting everything without conflicts. The biggest problem was
how to achieve perfect page-breaking without changing a single word of the
text. The solution was to use a semi-automated method: manual breaking of
each page, with auto-detection of problematic pages (like orphan/widow, too
little/too much space between body and footnotes, etc.). When such a problem
occurred, it had to be fixed by changing the length of one or more paragraphs on
that page until the problem disappeared. Since we are not allowed to modify the
text, the length of a paragraph could be changed only by changing the formatting
of the paragraph (\looseness), in order to make it longer or shorter. This usually
results in poor-looking paragraphs. However, with the aid of micro-typography
provided by pdfTgX, this was achieved without loss of quality.

1 Introduction

In 2000, a publisher in Czech Republic needed to re-publish a study edition of the
Bible (only New Testament). The previous editions were typeset using Ventura. The
publisher however was not very satisfied with the result, and wanted to achieve better
result. They heard that a program called TgX can do that job nicely, so they started
looking for someone willing to typeset the Bible in TgX. A TgX fellow introduced
me to the publisher. At that time the micro-typographic extensions of pdfIgX were
introduced and this was a perfect application for the new extensions. It had quite
a good impact on pdfTEX development, since during this project many issues were
found and then were fixed or improved. This was perhaps the first serious application
of micro-typography in pdfTgX and was an important encouragement to me that the
micro-typographic extensions can be really useful in practice.

In 2007 the publisher re-published the next edition of the Bible, and I did the type-
setting again. Many things were easier than the previous time. However some prob-
lems remain difficult in principle and had to be solved with the “old tricks”. In this
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article I would like to share the experience from the project, with the hope it might be
interesting for the reader, and might be useful for someone who has to solve similar
problems.

2 The workflow from the publisher’s view

The workflow from the publisher’s view (Figure 1) is rather simple and does not in-
volve TgX. The publisher maintains primary data in an in-house format which is not
known to the typesetter. The data are exported to XML and sent to the typesetter.
Whatever the typesetter does with the XML, the publisher needs not know: only the
PDF result is relevant.

primary data —» PDF

printed Bible

FIGURE 1. The workflow from the publisher’s view

The choice of XML as the format to exchange data was a very good decision, since
it frees the typesetter from knowing anything about the data format of the publisher.
The publisher has their own tools to maintain and manipulate the data. The data for-
mat might be either very simple or complex, the tools might be either very reliable
or buggy, but it is irrelevant to the typesetter. A DTD was developed for the project,
and all what matters is whether the XML data from the publisher pass the validation
against that DTD. If not, the problem is on the publisher’s side and it is the responsi-
bility of the publisher to check the data/tools and re-generate the XML data. If yes,
then both sides know that the XML data are correct and if the PDF output is wrong,
it is the typesetter’s fault. So, the DTD acts as a contract for data exchange between
the publisher and the typesetter. It helped to find out quickly who is responsible if a
problem arises. Indeed, during the project many problems have been detected very
early thanks to XML validation and that saved both sides from further communication
problems.

3 The workflow from the typesetter’s view

The workflow from the typesetter’s view is more complicated (Figure 2).
When the typesetter receives the XML's, the following checks have to be done:

Validation: as mentioned above, validation is the first thing to do when the typesetter
gets the XML data. If validation fails, the typesetter informs the publisher about
the problem and waits for the updated data. The publisher is of course supposed
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FIGURE 2. The workflow from the typesetter’s view

to validate the XML data before sending them, but the typesetter should not
rely on it. Instead, the typesetter must check and ensure the XML data are valid
before processing further.

Text processing: the next step is to convert XML data to text to check for possible prob-
lems with the text contents:

Spell check: it might looks a bit unlogical that spell checking is done here. Spell
checking should be done on the publisher’s side within the primary data
format and not by the typesetter. However, during the typesetting a few
misspelt words were found. Since it is not much work for the typesetter to
do a spell check, it was added to the process just as a doubled check.

Preposition check: the czech language has many single-letter prepositions: k, o,
s, u, v, z. Those prepositions should not end up at the end of a line. The
conventional way to deal with those single-letter prepositions is to use a
non-breakable space after them (7). The publisher is responsible for ensur-
ing that tilde is used instead of space in such cases. However it happens
from time to time that a tilde missing. For that reason, another doubled
check was added for this case.

If there is any problem in this stage, the publisher is informed about the problem
and must send again the XML data.

Conwersion to TEX: if the XML data pass the previous checks, they are converted to
TEX, ready for typesetting.

All the checking steps above are done by some scripts, so anytime the XML data
are updated, the typesetter can tell immediately if there is any problem and provide
feedbacks to the publisher. If no problem is found, the TgX data are then used for the
next stage: typesetting.
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4 Typographic requirements

The layout of this typesetting is rather simple, as it can be seen in Figure 3.

1. Korintskym

Osloveni a dikuvzdani
1 TPavel, povolany apostol
(Krista Jezise)! skrze vili
Bo#, a bratr Sosthenes Zcirkvi
Boi, kterd je v Korintu, po-
svécenym v Kristu JeZisi, povo-
lanym svatym, spolu se viemi,
kteii (na kterémkoliv misté vzy-
vaji jméno naseho Péna JeiiSe
Krista, Pdna jejich i naseho™:
Milost vam a pokoj od Boha, na-
3cho Otce, a Pana Jezie Krista.!;
43tle za vs dekuji lsvému!
“Bohu pro “Boz{ milost, kterd
vém byla dédna v Kristu Je-
#i%i: SNebot v ném jste byli ve
viem obohaceni, v kazdém slovu
ivkazdém poznani, Stak jak bylo
(mezi vami® utvrzeno (svédec-
tvi Kristovo™, 7takze *nemate
*nedostatek v zadném (daru mi-
losti"® a *dychtivé *ocekévéte zje-
veni nadeho Péna Jezi$e Krista.
80n‘® vés také bude utvrzovat
az do konce, abyste byli *prosti

*vytky v den naseho Péna Jeiiie
[Kristal. *Vérny je “Btih, skrze
néhot jste byli povolani do spo-
le¢enstvi jeho Syna JeziSe Krista,
nascho Péna.%;
Rozdélent ve shoru

ONapominam vas, bratfi, jmé-
nem nascho Péna Jezisc Krista,
abyste vsichni mluvili stejné
a neméli mezi sebou roztriky™®,
nybrz abyste byli Cdokonale
Pspojeni’” v tomtéz smysleni
a v tomtéz Gsudku. "Nebot
1idé"" z domu Chloé mi o vis,
moji bratii, oznamili, Ze jsou
mezi vami spory. Mluvim
o tom, Ze kazdy z vés Hka: J4
jsem Pavlaw', J4 zase Apollav,
Jé zase Kéfav'!™, A j4 Kristav'.
BJe Kristus Prozdélen?! Byl
snad za vés ukfizovan Pavel?
Anebo jste byli pokiténi v*/ Pav-
lovo jméno? Dékuji “Bohu,
#c jsem krom¢ Krispa a Gaia
nikoho z vés nepokitil, Paby

‘Ivar.: Jezide Krista; “n.: na kazdém misté, jejich i nagem, vzy
3cho Péna JeziSe Krista; “n.: ve vas; “*n.: svédectvi o Kristu;
%.: ktery; "n.: Prosim; “F. schismata‘; “n.: uspofadéani;

{ jméno na-
charismatu;
1IKéfas je

dog .

£ pfepis aram. jména Kéfa, které se poprvé objevuje v J 1,42. "*n.: (Tim) je

Kristus rozdélen.

IR 6,3

1. KoriNTSKYM 1,15

nikdo *nemohl *ici, ze {ste byli
pokiténi v mé jméno’. 10pokiil
jsem i Stépantv dam®™. Jinak uz
nevim, ze bych byl jest¢ nékoho
jiného pokitil. ''Nebot Kristus
mne neposlal kitit, ale *hlésat
‘evangelium, a to ne (moudrosti
slov', aby Kristiv ki{Z *nebyl

Svyprazdnén* .3

Moc a moudrost

Kristova kitte
1BeSlovo kifze® je totiz blz-
novstvim tém, ktefi hynou, ale
néam, ktekf jsme zachratiovéni®®,
je moci Bo#. 1%Je Pnapséno: ,Za-
hubim moudrost moudrych a ro-
zumnost rozumnych ‘zavrhnu. !
20K de je moudry? Kde je *uitel
$Z4kona? Kde je fe¢nik” tohoto
véku? *Neudinil Béh moudrost
ltohoto! svéta *blaznovstvim?
2Nebot kdy? svét v “Bozi mou-
drosti nepoznal skrze soou mou-
drost “Boha, zalfbilo se “Bohu
skrze bldznovstvi této zvésti za-
chranit ty, kdo vér. 2*Nebot
7idé 7adaji znameni a Rekové
hledaji moudrost, 2*my viak hl4-
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same Krista Pukfizovaného: Zi-
diim pohor3ent, pohan@im® bliz-
novstvi, ale tém, ket jsou po-
voléni¥, Zidéim i Rekim, Krista
— Bo# moc a Bozi moudrost.
25Nebot co je u ‘Boha bléznivé,
to je moudfejsi nez lidé, a co je
u “Boha slabé, 0 je silngjsi nez
lidé.4;
26Vidite'!", bratti, Gak vas
Bith povolal'': neni mezi vimi
mnoho moudrych podle *téla‘'?,
ani mnoho mocnych, ani mnoho
urozenych. YAl co je u svéta
blaznivé, 0 si vybral “Bith, aby
zahanboval moudré, a co je
u svéta slabé, to si vybral “Biih,
aby zahanboval silné; *a co je
u svéta neurozené a Pménécenné,
tosi vybral Biih, ybral [dokonce!
i to, co neni, aby zrusil to, co
je, 2aby se z4dné *t¢lo *nemohlo
pied “Bohem chlubit. 3Vy viak
jste z ného v Kristu Jezfsi, jenz
se nam stal moudrosti od Boha,
spravedInosti, posvécenim i vy-
koupenim, 3laby se stalo tak, jak
je Pnapséno: ,Kdo se chlubf, at se
chlubf v Panu.%;

‘Ivar.: jsem kitil ve (srv. pozn. u R 6,3) své jméno; “tzn. lidi nalezejici k Stépa-

e

nové domécnosti (/ hospodaistvi); *.: v moudrosti slova; “tzn. zbaven moci

asmyslu; n.: o kiizi; “n.: jsme na cesté spasy; "k.: debatér (syzététés); Pr.:

nérodéim; var.: Rekiim;
2¢zn. podle lidskych mé

712 29,14 *%Jr 9,23

ovolanym; "’n.: Pohledte; "'k.: vase povolani;

However, there are some requirements that are not that visible from the sample:

Text contents must not be altered at all. As the XML data are converted to TgX,

FIGURE 3. The sample layout

such data must be used for typesetting without a single manual change.

The line spacing is fixed (i. e. all lines must sit on a “grid”).

The text contents are rich with many elements apart from the main text: subtitles,

footnotes, references, various marking to aid the reader, etc.

There must not be any typographic “sin”:

- no widow,

- no orphan,

- chapter number must not end at page bottom (no “chapter orphan”),
- not too much or too little gap between footnote and body,

- the position where footnote ends is fixed,

- always balanced columns.

— If there is any last-minute change in primary data, it must be reflected in the
PDF quickly.
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The conventional TgX approach to solve problem with undesirable page breaks (to
avoid widow /orphan) is to insert penalty at relevant places. However, this approach
mostly leads to page breaking with very big gap between footnotes and body. To
achieve optimal page breaking within that so restrictions, human decision and inter-
vention is required.

5 How to achieve optimal page breaking?

When a document needs to be paginated optimally, the typesetter usually has to do
two main things:

1. ensure that every problem is found (i. e. do not overlook any issue);

2. for a given issue, find an optimal way to solve the problem.

Solving a problematic case is usually done by changing the formatting of various
elements around the problematic place. For example, the typesetter can change the
gap around a figure, a paragraph, or a subtitle. Another example is to change the
page dimensions (i. e. \enlargethispage in IATEX), or the gap between body and foot-
note, etc. In difficult cases where the above didn’t work, the typesetter might have to
change the formatting of a paragraph, or even the wording.

When we apply this approach to our case, it means that we must not miss anything
from the issues mentioned in Section 4 and for each of them, find an optimal way to
solve the problem.

However, in our case the possibility to change the formatting of an element is very
limited: since grid typesetting is required, we cannot change spacing around any sub-
title or paragraph. The gap between body and footnote cannot vary too much. There-
fore, the only thing we can adjust is to change the formatting a particular paragraph,
i.e.to make the formatting of a paragraph longer or shorter. Fortunately, TgX pro-
vides a parameter to control this: \1looseness. This is a TEX parameter which means
roughly the following: when \looseness=1, TgX should try to format a paragraph to
be one line longer than the default formatting. For example, if a paragraph is format-
ted to be 10 lines long by default, setting \1ooseness=1 would cause the formatting
of the paragraph to be 11 lines long.

Our approach to tune page breaking relies heavily on use of \looseness: when a
problematic case is found, we change \looseness of relevant paragraphs to solve the
problem. We can see this as a way to “stretch” or “shrink” a paragraph: stretching
a paragraph is done by setting \looseness=1, and shrinking a paragraph is done
by setting \looseness=-1. Setting \looseness does not always result in the desired
effect: sometimes there is no way to make the formatting of a paragraph longer or
shorter. So, a paragraph can be “stretchable” or “shrinkable”, depending on whether
changing \looseness gives the desired effect.

To illustrate how it works, let’s look at an example. In Figure 4, there is a widow
line. To avoid this widow line, the optimal way is to make some previous paragraph
shorter so that the widow line would be moved to the left column. We do so by
“shrinking” the second paragraph on the previous page, which means that we set
\looseness=-1 for that paragraph. The effect of this change is shown in Figure 5.
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1. KORINTSKYM 2,16

Projevy nezralosti

1A j4, bratti, jsem k vam ne-
mohl mluvit jako £ duchov-
nim, ale jako k *t¢lesnym, jako
k nedospélym v Kristu. *Dal
Sjsem vam *pit mléko, pokrm jsem
vdm nedal, nebot ten jste jesté
nemohli snést. Ale ani ted je3té ne-
miizete, 3nebot’jste stdle jesteé “té-
lesni. Vzdyt pokud je mezi vami
zérlivost, rozbroj la rozdélenil,
zdali nejste *télesni a (nezijete
Jjen po lidskw*'? *Kdy# jeden
#ka: J4 jsem Pavlav' a druhy: Jé
Apoll&', nejste Gako jini 1idé'>?
5Kdo je Apollos? A kdo je Pa-
vel? Sluzebnici, skrze néz jste
uvéfili, jak kazdému dal Pan.
s]é jsem zasadil, Apollos zalil,
ale “Bth *daval “riist. “Tedy ani
ten, kdo sézi, ani ten, kdo za-
1éva, nejsou nécim zoldstnim, ale
B, ktery davé réist. *Ten, kdo
séz, i ten, kdo zalévd, jsou jedno,
kazdy viak "dostane soou vlastni
mzdu podle své® ndmahy. “Ne-
bot jsme Boi spolupracovnici;
y jste Boii pole, Boi stavba.?)
podle “Boxfl milosti,
kteréd mi byla déna, jsem jako

316

moudry stavitel polozil zaklad
a jing *na *ném ‘stavi. Kazdy *at
ssi *davé *pozor, jak *na *ném
sstavi. 1!Nebot nikdo nemiize
polozit jiny zaklad nezli ten,
ktery je jiz polozen,’’ a tim
je Jexts Kristus. Pestlize né-
kdo na ltomto! zdkladé stavi ze
zlata, stfibra, drahych kament,
dfeva, sena nebo slamy, Byilo
kazdého se stane zjevnym. Ten
den je ukaZe, nebot se zjevi*
v ohni, a ohen vyzkousi dilo
kazdého, jaké je. Mestlize né-
kdo (na tomto zdkladé vystavid®
dilo a ono mu ziistane'®, dostane
odménu, Bjestlize mu jeho dilo
shoi, “utrpi *$kodu; sam se sice
zachréni, ale jako skrze ohefi.
16Nevite, ze jste Bozi svatyné
a Ze ve'” vas bydli “Duch “Bozi?
17Ni¢li nékdo “Bo# svatyni,
fzni¢f “Biih jej. Nebot “Bozi sva-
tyné je svat, a tou svatyni® jste
VY-?HlB

At nikdo neklame sam
sebe. Jestlize si nékdo mezi vami
mysli, e *je v tomto véku' mou-
dry, at se stane blaznem, aby
se stal moudrym. ¥Nebot mou-
drost tohoto svéta je pfed ‘Bo-

‘¥ nechodite podle ¢lovéka; “var.: télesni; “k.: vlastni; “£: se odhaluje;
¢ pistavél' (na ten zdklad); podobné ve v. 10 a 12; “var.: ziistiva; “n.: mezi
vémi; % keerou; “tzn. podle méfitek tohoto svéta;

1z 28,16
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hem blaznovstvim. Vidyt je Pna-
pséno: ,On'! chytd moudré v je-
jich chytractvi. ! 2°A opét: ,Pan
zn4 my3lenky moudrych a vf, ze
jsou marné.”? 1A tak at se nikdo
nechlubi lidmi. Vidyt viechno
je vase: 2%at Pavel nebo Apol-
los nebo Kéfas, at svét nebo Zi-
vot nebo smrt, at véci PpFitomné
nebo budouci - viechno je vase,
Byy pak jste Kristovi a Kristus
Bo#.1{
SluZebnici Kristovi

4 1A¢ o nés kazdy® smysli

jako o sluZebnicich Kristo-
vjch a spraveich Bozich tajem-
stvi. A od spravcii se nakonec
vyZaduje, aby byl kazdy shledan
vérnym. 3Pro mne je *pramalo
*diilezité, zda mé posuzujete vy
nebo lidsky soud®. Ale ani jd
sém sebe neposuzuji. *Nieho,
co by svédcilo proti mné, si sice
Pnejsem védom, ale tim nejsem
PospravedInén; ten, kdo mne po-
suzuje, je Pan. *Proto nic ne-
sudte piedéasné, dokud nepiijde
Pén, ktery ‘osviti i *véci skryté ve
tmé a ‘zjevi imysly srdci. A tehdy
sc kazdému dostane pochvaly od

1. KORINTSKYM 4,13

“Boha.!}

$Toto jsem, brati, vztahl
na sebe a na Apolla kviili vam,
abyste se na nas nauili lsmys-
let) ,ne nad to, co je Pnapsano’,
abyste se kviili jednomu uciteli
nenadymali jeden nad druhého.
TVidyt kdo (ti dév vyniknout*?
Co z toho, co ma3, jsi nedostal?
A kdyZ jsi to dostal, pro¢ se
chlubf, jako bys #o nedostal?
8U3% jste Pnasyceni, uz jste zbo-
hatli, bez nés *jste *zacali *kralo-
vat. Ké byste kralovali, ale tak,
abychom i my “kralovali *spolu
5s vami. 9Zd4 se mi, %e nds, apos-
toly, “Béih postavil jako posledni,
jako *odsouzené *na *smrt, nebot
jsme se stali divadlem svétu, an-
déltim i lidem. ®My jsme blazni
kvili Kristu, ale vy jste rozumni
v Kristu; my jsme slabi, vy viak
silnf; vy slavni, my ‘beze ‘cti.
1Az do této hodiny hladovime
a #iznime, jsme skoro naz, *dost4-
vame *rény, jsme *bez *domova,
Piopotime se praci vlastnich ru-
kou. *Kdy# *nédm ‘spilaji, Zeh-
néme, *kdyz *nas *pronasleduji,
snasime to, 3*kdy? Sjsme *hanéni,
domlouvame. Stali jsme sc ja-

Hf.: Ten, keery; “i.

den uréeny lidmi); *

b 5,13 92 94,11

: &lovek; %: den (tzn. zasedéni tribundlu; srv. 3,13: zde
t& odliSuje (od ostatnich);

FIGURE 4. A problematic case: a widow line at the right page.

Of course this approach is very time-consuming and usually works only for short
documents. Applying this approach to a book of a few hundred pages is not trivial
and requires some tricks to speed up the process.

6 A semi-automatic approach

The way to tune page breaking in the previous paragraph can be improved in two
places:

— problem detection: checking the result by eye is very tiresome and it is easy
to overlook problems. It would be much better if we get a report of problems,
saying for example there is a widow line on page 317.

- adjustment of paragraph formatting: we need an easy way to find which para-
graph can be tweaked, i. e. to be formatted longer or shorter.

The workflow looks as in Figure 6.
To be able to refer to a paragraph, we number all paragraphs and typeset the num-
ber of each paragraph during tuning phase. In the final run they are left out.

6.1 Automatic problem detection

The method to detect problematic cases is to use a trick called absolute position-
ing. pdfTgX allows recording the absolute position of a point using the primitive



VOLUME 2, NO. 1, APRIL 2008

1. KORINTSKYM 2,16

Projevy nezralosti

1A j4, bratti, jsem k vam ne-
mohl mluvit jako £ duchov-
nim, ale jako k *t¢lesnym, jako
k nedospélym v Kristu. *Dal
Sjsem vam *pit mléko, pokrm jsem
vdm nedal, nebot ten jste jesté
nemohli snést. Ale ani ted je3té ne-
miizete, 3nebot’jste stdle jesteé “té-
lesni. Vzdyt pokud je mezi vami
zérlivost, rozbroj la rozdélenil,
zdali nejste *télesni a (nezijete
Jjen po lidskw*'? *Kdy# jeden
#ka: J4 jsem Pavlav' a druhy: Jé
Apoll&', nejste Gako jini 1idé'>?
5Kdo je Apollos? A kdo je Pa-
vel? Sluzebnici, skrze néz jste
uvéfili, jak kazdému dal Pan.
s]é jsem zasadil, Apollos zalil,
ale “Bth *daval “riist. “Tedy ani
ten, kdo sézi, ani ten, kdo za-
1éva, nejsou nécim zoldstnim, ale
B, ktery davé réist. *Ten, kdo
séz, i ten, kdo zalévd, jsou jedno,
kazdy viak "dostane soou vlastni
mzdu podle své® ndmahy. “Ne-
bot jsme Boi spolupracovnici;
y jste Boii pole, Boi stavba.?)
podle “Boxfl milosti,
kteréd mi byla déna, jsem jako
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moudry stavitel polozil zaklad
ajiny *na *ném “stavi. Kazdy ‘at
ssi *davé *pozor, jak *na *ném
sstavi. 1!Nebot nikdo nemiize
polozit jiny zaklad nezli ten,
ktery je jiz polozen,’’ a tim
je Jexts Kristus. Pestlize né-
kdo na ltomto! zdkladé stavi ze
zlata, stfibra, drahych kament,
dfeva, sena nebo slamy, Byilo
kazdého se stane zjevnym. Ten
den je ukaZe, nebot se zjevi*
v ohni, a ohei vyzkousi dilo kaz-
dého, jaké je. #estlize nékdo (na
tomto zdkladé vystav?® dilo a ono
mu zistane'®, dostane odménu,
Biestlize mu jeho dilo shot,
sutrpf %kodu; sém se sice za-
chréni, ale jako skrze oheit. 1®Ne-
vite, ze jste Boii svatyné a Ze ve'/
vas bydli “Duch “Bo#? 7 Ni¢i-li
nékdo “Boz svatyni, zniéi “Bith
jej- Nebot “Bozi svatyné je svaté,
(@ tou svatynt® jste vy.J1

1BA¢ nikdo neklame sém
sebe. Jestlize si nékdo mezi vami
mysli, *Ze je v tomto véku® mou-
dry, at sc stane bldznem, aby
se stal moudrym. "Nebot mou-
drost tohoto svéta je pfed “Bo-
hem bléznovstvim. Vzdyt je Pna-
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pséno: ,On'! chyta moudré v je-
jich chytractvi. ! 2A opét: ,Pan
zna my3lenky moudrych a vf, %e
jsou marné.*? 1A tak at se nikdo
nechlubi lidmi. Vidyt véechno
je vase: 2%t Pavel nebo Apol-
los nebo Kéfas, at svét nebo -
vot nebo smrt, at véci PpHtomné
nebo budouci - viechno je vase,
23vy pak jste Kristovi a Kristus

Bozi.§

Sluzebnici Kristovi

4 1At o nés kazdy® smysli

jako o sluzebnicich Kristo-
vjch a spraveich Bozich tajem-
stvi. 2A od spravcti se nakonec
vyzaduje, aby byl kazdy shledén
vérnym. ®Pro mne je *pramilo
*dilezité, zda mé posuzujete vy
nebo lidsky soud®. Ale ani jd
sim sebe neposuzuji. *Niceho,
co by svédcilo proti mné, si sice
Pnejsem védom, ale tim nejsem
Pospravedinén; ten, kdo mne po-
suzuje, je Pan. SProto nic ne-
sudte piedéasng, dokud nepiijde
Pén, ktery ‘osviti i *véci *skryté ve
tmé a "Zjevi imysly srdci. A tehdy
se kazdému dostane pochvaly od
“Boha.!}

1. KORINTSKYM 4,13

%Toto jsem, bratii, vztahl
na sebe a na Apolla kvili vam,
abyste se na nas nauili lsmys-
let! ,ne nad to, co je Pnapséno’,
abyste se kvili jednomu uciteli
nenadymali jeden nad druhého.
TVidyt kdo (ti dévé vyniknout*?
Co z toho, co mas, jsi nedostal?
A kdy? jsi to dostal, pro¢ se
chlubi§, jako bys to nedostal?
8U% jste Pnasyceni, uz jste zbo-
hatli, bez nas *jste *zacali *kralo-
vat. Ké byste kralovali, ale tak,
abychom i my *kralovali *spolu
5s vami. 9Zd4 sc mi, 7c nds, apos-
toly, “Béth postavil jako poslednf,
jako *odsouzené *na *smrt, nebot
jsme se stali divadlem svétu, an-
délam i lidem. 1My jsme blazni
kviili Kristu, ale vy jste rozumni
v Kristu; my jsme slab, vy viak
silnf; vy slavni, my ‘beze ‘cti.
1Az do této hodiny hladovime
a iznime, jsme skoro naz, *do-
stavime ‘rény, Sjsme ‘bez ‘do-
mova, Plopotime se praci viast-
nich rukou. *Kdy? *nam ‘spilaj,
Zchname, *kdy? *nds *prondsle-
dujf, snésime to, Pkdyz Ssme
*hanéni, domlouvame. Stali jsme
sc jakoby smetim'! tohoto svéta,

‘¥ nechodite podle ¢lovéka; “var.: télesni; “k.: vlastni; “£: se odhaluje;
¢ pistavél' (na ten zdklad); podobné ve v. 10 a 12; “var.: ziistiva; “n.: mezi
. kterou; “tzn. podle méfitek tohoto svéta;

Ik Ten, ktery; “L: ¢lovek; “L: den (tzn. zasedan tribundlu; srv. 3,13: zde
den uréeny lidmi); “.: t& odliSuje (od ostatnich); "miize zn. ty, ktefi nesou
nedistotu svéta (Lv 16,10);

17 98,16 b 5,13 92 94,11

FIGURE 5. Solving the problem by making a paragraph shorter.

\pdfsavepos and its friends. To see how it can help to find problematic cases, let’s
have a close look at widow detection. A widow line is the last line of a paragraph that
ends up at the beginning of a page or column. We detect widow lines as follows:

1. For each paragraph, record the absolute position of the last line of the paragraph.
It can be done by appending the primitive \pdfsavepos to all relevant para-
graphs.

2. For each page, record the absolute position where the page body starts.

3. For each page, compare the absolute position of the page start against the abso-
lute position of the last line of each paragraph. If they are close enough, then a
widow line is found.

In the example in the previous section, we have the following lines recorded:

\bodytoppos{317}{28146752}
\endparpos{11}{317}{27423153}

The first line was generated for the body top of page 317, the second line was gen-
erated for the last line of the paragraph number 11 on page 317. The last numbers
in those commands are the absolute positions (in scaled point) of corresponding el-
ements. Since they are close enough (28146752 — 27423153 = 723599 = 1l1pt), this
indicates that there is a widow line from paragraph 11 on page 317.

Other problematic cases are detected in a similar manner.
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TeX ——( pdfTgX log

Processing in-
structions Add relevant
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FIGURE 6. The process to tune page breaking

6.2 Adjustment of paragraph formatting

Once a problematic case is detected, we need to tweak some paragraph to solve the
problem. Let’s continue with the previous example. To make the widow line disap-
pear, we have two choices:

— move the widow line to the left column, i.e.to “shrink” one of the previous
paragraph by one line; or

- move another line from the left column to the right column, so that there are 2
lines of the paragraph 11 on the right column. In this case, we need to “stretch”
one of the previous paragraphs.

The question here is to find which paragraph can be “shrunk” or “stretched”.
Since we already number all paragraphs, this turned out to be simple: together with
the paragraph number, we also show whether the paragraph can be “stretched” or
“shrunk”. If a paragraph can be stretched, a sign +1 is shown below the paragraph
number. If it can be shrunk, -1 is shown too. For example, the paragraph containing
the widow line in our example is paragraph number 11, and it can be stretched (+1 is
shown) but cannot be shrunk (-1 is not shown). Usually most of paragraphs can be
stretched, but only a few can be shrunk.

Having all these numbers displayed, finding a suitable paragraph to tweak is quite
easy. In our example, we see that paragraph number 9 can be shrunk, so we add
a command saying “shrink the paragraph number 9 by one line” and rerun pdfTgX.
The result is shown in Figure 5.

This tuning process must be done as the last step, since any change in the data
might require retuning page breaking.
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7 Use of micro-typography

7.1 Margin kerning

Margin kerning is heavily used in this project. This is essential to make the margins
look smooth, since too often it happens that non-letter elements ends up at the begin-
ning or the end of a line. Those elements include:

- hyphen (very frequent, due to narrow columns),
— punctuations,

— footnote marks and references,

— verse number,

— various text marks.

How to apply margin kerning to hyphen, punctuations and other characters is
not difficult and is described well in pdfTEX manual, microtype manual and various
articles. However it is not clear how to apply margin kerning to elements that are
not a character from the main font, so it is worthwhile to take a close look at such an
example.

Suppose we want to apply margin kerning to the verse numbers. Those numbers
often end up at the left margin. Since those verse numbers are typeset as superscript
at a smaller size than the body, their shape actually take less “ink” than a regular char-
acter. So when they end up at the left margin, they will cause the visual effect that
the actual line looks slightly shorter than other lines. If we leave out margin kerning
for them, the left margin would look a bit uneven. However, we cannot apply mar-
gin kerning to those verse numbers in the same way as for hyphen or punctuations,
since a verse number is typeset as a (raised) hbox, and margin kerning applies only to
characters.

We make use of the fact that the amount of marginal kerning for all verse numbers
are approximately the same. So, our trick is to insert before each verse number a
“virtual” character. Such a character has zero dimensions and no “shape”. This can
be done using a special virtual font, where each character definition is empty. Since
the character is “empty”, it is not visible but we can apply margin kerning to such a
character and therefore to the element after it, namely the verse number in this case.
Other superscript elements are handled in a similar manner.

About 50 % of lines has right margin kerning and 20 % of lines has left margin
kerning.

7.2 Font expansion

Font expansion is even more important than margin kerning for this task. Since we
rely mainly on tweaking \looseness to stretch or shrink a paragraph, it is important
that there are as many stretchable/shrinkable paragraphs as possible. Font expan-
sion gives us exactly what is needed in this case: it gives more room to line-breaking,
therefore makes a paragraph more likely stretchable or shrinkable.

Also, when a paragraph is stretched or shrunk without font expansion, usually
it looks very ugly due to loose spacing between words. Font expansion is critical to
compensate this: it makes a stretched or shrunk paragraph look reasonable.



10 THE ASIAN JOURNAL OF TgX

Font expansion was used at the limit £2 %, using autoexpand and without tuning
expansion factor of individual characters. Going further than this limit is not recom-
mended, since the effect of font expansion might be visible in some cases.

8 The result

The job took about 3 days to tune page breaking for about 500 pages. There are only
2 places in the book where there is an orphan line in the left column, since it is im-
possible to avoid them without breaking other rules. The total number of processing
instructions (to stretch or shrink a paragraph) is about 250. About 15 paragraphs were
shrunk, the rest was stretched. Almost all requirements are fulfilled, and the publisher
was satisfied with the result.

9 What is still imperfect

Despite our effort, the typesetting was not perfect. We will take a quick look at issues
that could be improved.

Hyphen at page breaks: it was not required by the publisher to prohibit hyphenation at
page breaks, however it is better if we could do so. It is possible to detect such a
problem automatically. Unfortunately it is not easy to fix such problem without
changing the text at all. Due to lack of time, this issue was left unsolved.

Subtitles break at undesired places: Some subtitles are longer than one line and hence
must be broken into 2 lines. However, sometimes they are broken at undesired
place. This cannot be auto-detected, and cannot be fixed without understand-
ing the actual subtitle. So, this issue must be fixed in the primary data by the
publisher.

Last line in paragraph too short: we did put no restrictions on the length of the last line
in a paragraph. Due to frequent stretching/shrinking paragraphs, there are
many cases when the last line of a paragraph contains a single word (or even
worse, a fragment from a hyphenated word). One could argue that this is toler-
able for narrow columns, but it is better if we could have avoided it.

10 Conclusions

- TgXis still a very powerful typesetting system if properly used. It is not suitable
for every application, however in certain domains it is really hard to beat TgX,
despite the fact that it is a 30-years old program.

— The micro-typographic extensions of pdfIEX can be very helpful in extreme
cases, where we need to give a little extra flexibility to paragraph formatting.

- High-quality typesetting requires human decision and intervention.
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