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Priprava Zpravodaje (GTUG

‘l Vit NovOoTNY I

Clanek popisuje strukturu, sazbu a predtiskovou piipravu Zpravodaje &IUG.
Rozepsény jsou veskeré kroky na cesté rukopisu ¢lanku do schranek ¢tendru.
Autor je od roku 2016 technickym redaktorem Zpravodaje.

Kli¢ova slova: ITEX, ConTEXt, barvy, Ghostscript, BibIATEX, biber, XML

1. Uvod

Zpravodaj (TUG je recenzovany védecky a odborny casopis s ptivodnimi pracemi,
ktery vychazi od roku 1991. S pripravou ¢asopisu souvisi mnozstvi kroki, poc¢inaje
Upravou recenzovanych ¢lankt a konce sesazenim a rozeslanim hotového ¢isla
Ctenarum. V tomto ¢lanku se budu vénovat jednotlivym krokiam v takové mite
detailu, aby je ¢tenar mohl vyuzit pri pripravé vlastnich dokumentu.

Clanek je strukturovan nésledovné: V sekci 2 popi$u strukturu zpravodajového
¢lanku a dostupné sablony pro formaty IXTEX a ConTEXt. Tato sekce je tedy
bezprostfedné uziteénd autorum, ktefi se chystaji sviij rukopis publikovat ve
Zpravodaji. V sekci 3 popisu strukturu ¢isla Zpravodaje, technické feseni jeho
sazby a predtiskovou kontrolu. Nakonec nastinim problematiku prevodu citaci do
strojové citelné podoby pro zaslani registracni agentuie DOI.

2. Zpravodajové ¢lanky

Ackoliv mohou autori zasilat ¢lanky k recenznimu fizeni jako neforméatovany
rukopis, i ten by mél zachycovat pozadovanou strukturu ¢lanku. Vétsi kontrolu
nad vyslednym formatovanim pak autorim davaji poskytované TpXové sablony.

2.1. Struktura clanku

Zpravodajovy ¢lanek je psany v ceském, slovenském nebo anglickém jazyce.
Sestava z nazvu, abstraktu, klicovych slov, textu ¢lanku ¢lenéného do podkapitol
a seznamu literatury. Nazev, abstrakt a klicova slova se uvadi ¢esky nebo slovensky
a zaroven anglicky. Autor uvadi jméno, prijmeni a e-mailovou adresu.

2.2. Sablona pro BTEX
TEXova dokumentova tiida csbulletin od Karla Horaka a Zdenka Wagnera
slouzi pro sazbu zpravodajovych ¢lanku a s vyjimkou redakénich tprav dava
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autorovi vérny nahled vysledné podoby clanku. Zékladni struktura ceského nebo
slovenského ¢lanku je nésledujici:

1 \documentclass{csbulletin}[2019/01/12]
2 \selectlanguage{czech}

s \usepackage [utf8] {inputenc}

1+ \begin{document}

6 \title{Nazev &lanku}

7 \EnglishTitle{Anglicky nazev &lanku}

s \author{Jméno autora}

o \podpis{Jméno autora, e-mailova adresa autora}

10 \maketitle

11

12 \begin{abstract}

13 Abstrakt clanku.

14 \end{abstract}

15 \klicovaslova: prvni kliové slovo, druhé kliové slovo,
16

17 \section{Nazev podkapitoly}

15 Text Clanku.

19

20 \begin{summary}

21 Anglicky abstrakt ¢lanku.

22 \keywords: prvni anglické klicové slovo, druhé anglické
23 \end{summary}

22 \end{document}

V anglictiné nahradime rfddek 2 za \selectlanguage{english}, radky 12-15 za:

5 \begin{abstract}

6 Anglicky abstrakt clanku.

27 \keywords: prvni anglické klicové slovo, druhé anglické
2s \end{abstract}

a radky 20-23 za:

20 \section*{Cesky nazev &lanku}

30 \begin{otherlanguage}{czech}

s1 Ceskyj abstrakt &lanku.

32 \end{otherlanguage}

33 \klicovaslova: prvni Ceské kliové slovo, druhé Ceské ...

V)

V)

Ve slovenstiné nahradime pifkaz \klicovaslova za pifkaz \klucoveslova. Cla-
nek vysdzime piikazem pdflatex. Sablona je dostupna v archivu cTAN, v TEXo-
vych distribucich a na sluzbé Overleaf (vizte tiny.cc/overleaf-csbulletin).



2.3. Sablona pro ConTgXt
Ackoliv je Lamportuv BTEX stile dominantni TpXovy format, komunita kolem
TgXového stroje LUATEX a formatu ConTEXt Mark IV nabira v poslednich le-
tech na sile a soustavné roste mnozstvi clanki, které jsou ptripravené ve formétu
ConTEXt. Prepis ¢lanki z ConTEXtu do ETEXu piedstavuje pro redakei ¢asovou
z4t87 a vznikl proto experimentalni modul pro ConTEXt,! ktery umoziiuje vysa-
dit télo ¢lanku zapsané ve formatu ConTEXt pii dodrzeni formatu Zpravodaje.
Zékladni struktura ceského nebo slovenského c¢lanku vypada nasledovneé:
32 \enableregime [utf]
35 \usemodule[t] [csbulletin]
36 \language [czech]
37 \starttext
3s \startsection[title=Nazev podkapitoly]
39 Text clanku.
10 \stopsection
.1 \stoptext

V angli¢tiné nahradime fddek 36 za \language[english]. Pro vysdzeni
¢lanku stdhneme do adresafe se ¢lankem soubor t-csbulletin.tex! a soubor
clanku clanek-context.tex zpracujeme prikazem context.

Nadpis a abstrakty se v soucasné dobé sazi TEXovou dokumentovou tiidou
a vysledny clanek vznikne prekrytim vystupi BTEXu a ConTEXtu. V X TEXovém
clanku na strané 2 priddme za rddek 36 \usepackage{pdfpages} a nahradime
radky 17-23 za:
12 \section{Nazev podkapitoly}
43 Text prvni strany clanku.
44
15 \makeatletter
46 \long\def\overlay{/
a7 \thispagestyle{empty}

48 % Uprav odsazeni tak, aby anglicky abstrakt nepfekrjval text.
19 \vspacex*{12.345cm}

50 \begin{summary}

51 Anglicky abstrakt clanku.

52 \keywords: prvni anglické kliové slovo, druhé anglické

53 \end{summary}
54 \csbul@podepis
55 1

s¢ \makeatother

ss {\shorthandoff{-}/

1Vizte https://github.com/witiko/csbulletin-context.



so \pdfximage{clanek-context.pdf}/

60 \edef\last{\the\pdflastximagepagesl}/

61 \edef\penultimate{\number\numexpr\last-1}/

62 \includepdf [pages=1-\penultimate]{clanek-context}

63 \includepdf [pages=\last,pagecommand=\overlay]{clanek-context}}
Clanek vysadime piikazem pdflatex. Piikladem uziti ConTEXtového modulu
jsou ¢lanky Hanse Hagena v tomto cisle.

3. Zpravodajova cisla

Pri pripravé ¢isla Zpravodaje se ¢lanky spoji do jednoho samostatného dokumentu.
Je vygenerovan obsah, strojové ¢itelnd metadata pro registra¢ni agenturu DOI
a probéhne predtiskova kontrola.

3.1. Struktura cisla

Cislo Zpravodaje sestava z obalky, obsahu, textu jednotlivych ¢lankt, tirdze
a anglického obsahu. Na obdlce se nachazi grafika, kterd souvisi s tématem cisla.
Obsah je generovan automaticky ze znackovani ¢lanki.

3.2. Sazba
Pro sazbu ¢isla se pouziva stejnd ETEXova dokumentova tfida jako pro pripravu
Elankt. Toto autorovi déva piileZitost prekvapit ¢tendfe nedekanou obdlkou. (2
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Obrézek 1: Obalka Zpravodaje ¢.2017/1-2 pii zaddni volby color (vlevo),
twocolor (uprostfed) a zadné (vpravo).



Zakladn{ struktura ¢isla, zde ilustrovand na ¢isle 2017/3-4, je nasledujic:

62 \documentclass[color]{csbulletin}[2019/01/12]
65 \usepackage [utf8]{inputenc}

es \usepackage{url}

67

6s \renewcommand\cslogodir{.}

69

7o \rok{2017}

n \cislo{3--4}

72 \doisufix{2017-3-4/\thepage}

73 \uzaverka 9.12.2017

7a \naklad{310}

75 \CSBULilustrace{Petra Rychla}

76

77 \begin{document}

7s  \Obalkal[/

79 \includegraphics([clip, scale=.3]/
80 {Sojka-TeXInSchools/texicons-pl-obalka}/
81 ]

82

s3 \tableofcontents\vfill

sa  \NovyTextPodObsah

ss \StartPage[117]

87

ss \PDFclanek [Uvodnik] {sojka-uvodnik}

g0 \PDFclanek[Sojka-TeXInSchools]{main-cstug}
90 \PDFclanek[Hagen-LuaMetapost]{about-metafun}
o1 \PDFclanek[Wilson-Glisterings-Odstavce] {7}
92

93 \tiraz

94

95 \EnglishTOC

96 \end{document}

Volba color na radku 64 zadava, ze se Cislo bude tiskout barevné. Pii nahrazeni
volbou twocolor se na obalce pouziji pouze dvé barvy. Pri odstranéni volby
dostavame cernobilou variantu. Jednotlivé varianty jsou k nahlédnuti v obrazku 1.
Autor muze pouzit piikaz \ifcsbul@color pro zjisténi, jestli se ¢islo sdzi barevné,
nebo ¢ernobile. Pro prechod z tiskarského barevného modelu cMYK do barevného
modelu RGB slouzi volba web, na kterou se muze autor analogicky dotazovat
prikazem \ifcsbul@web.



Piikaz \PDFclanek[({adresdr)] [{soubor)] na fadcich 88-91 slouzi k vlo-
Zeni ¢lanku (adresdr)/(soubor).tex do ¢isla. Piikaz nejprve zapise do pomoc-
ného souboru ¢isla informaci o pouziti prikazu. Déale prikaz zapise do souboru
(adresdry/(soubor) .info informaci o ¢islu pocatecéni stranky v ¢lanku, identifi-
kator DOI ¢lanku na zdkladé ¢isla pocatecni stranky (vizte fadek 72), a nastaven{
piikazi \ifcsbul@color a \ifcsbul@web podle voleb zadanych v ¢isle. TEXova
i ConTEXtové Sablona pro ¢lanky soubor (adresdr)/{soubor).info nacitd, ¢imz
je zajistén tok informaci od celého ¢isla k jednotlivym ¢lanktm. Nakonec prikaz
\PDFclanek vloz{ obsah souboru (adresdr)/(soubor).toc do obsahu ¢isla, ¢imz
je zajistén tok informaci od jednotlivych ¢lanki k celému cislu, a, pokud se jedna
o druhy preklad, vlozi do ¢isla PDF dokument (adresdr’)/(soubor).pdf.

Postup pri sazbé ¢isla sestava z nasledujicich kroku:

1. Poprvé prelozime ¢islo, ¢imz ziskdme obalku a tiraz, ale obsah ¢isla je zatim
prazdny a ¢lanky nejsou vysdzené. V souborech (adresdr)/(soubor).info
ale nyni mame tplnou informaci o barevnosti.

2. Poprvé prelozime vSechny ¢lanky. K tomuto slouzi program, ktery z po-
mocného souboru ¢isla nacte seznam uziti prikazu \PDFclanek [{adresdr)]
[(soubor)] a nasledné v adresafich s ¢lanky spusti piikaz make -B, pokud
existuje soubor Makefile, nebo latexmk -pdf (soubor), pokud neexistuje.

3. Podruhé prelozime ¢islo, které uz kromé obalky a tirdze obsahuje i obsah
a clanky, ale zatim s nespravnymi identifikatory DOI a ¢isly stranek.

4. Zopakovanim krokua 2 a 3 ziskdme vysledny PDF dokument ¢isla.

3.3. Predtiskova kontrola

Pro usetieni nakladu za tisk je vhodné zajistit, Ze ve ¢lancich bude pouZzity barevny
inkoust pouze pro ilustrace, u kterych je barva vyznamné, a nikoliv k namichani
cerné, nebo pro bezucelné efekty. Za timto tcelem lze pouzit virtualni vystupni
zafizeni inkcov? programu Ghostscript, které pro kazdou stranku dokumentu
vypise procento stranky pokryté azurovym, purpurovym, zlutym a ¢ernym tiskar-
skym inkoustem. Objekty v barevném modelu RGB jsou zarizenim prevedeny do
tiskarského barevného modelu CMYK, pficemz odstiny Sedé v RGB nevyuzivaji po
pfevodu do CMYK jiny nez ¢erny inkoust. Nasleduje ukazkovy vystup programu
Ghostscript pro tii varianty obéalky z obrazku 1:

$ gs -o - -sDEVICE=inkcov obalka-color.pdf
0.00178 0.03065 0.02888 0.18653 CMYK 0K

$ gs -o - -sDEVICE=inkcov obalka-twocolor.pdf
0.00000 0.02888 0.02888 0.18831 CMYK OK

$ gs -o - -sDEVICE=inkcov obalka-gray.pdf
0.00000 0.00000 0.00000 0.21718 CMYK OK

2Vizte https://ghostscript.com/doc/Devices.htm#Ink_coverage_output.



3.4. Export citaci

Zpravodaj (I'UG je registrovand organizace DOI s prefixem 10.5300. To nés
opravnuje pridélovat jednotlivym clanktm identifikatory DOI, které jsou celosveé-
tové unikatni, trvalé a usnadnuji citovani ¢lankt. Pro kazdé publikované ¢islo
Zpravodaje vyzaduje systém DOI vytvoreni strojové Citelnych metadat, kterad
popisuji ¢islo, obsazené ¢lanky a citované zdroje.

BTEXovy balitek BibIATEX a program biber [1] jsou duchovni ndstupci pro-
gramu BibTEX [2], ktery rozsifuji mimo jiné o formélné zadefinovany datovy
model bibliografickych databazi a o moznost prevodu bibliografickych databazi
ve formatu BIB do jazyka XML. Toho vyuzivame pii generovani strojové Citel-
nych metadat pro registra¢ni autoritu DOI Crossref, kterd prebird metadata od
registrovanych organizaci DOI rovnéz v jazyce XML.3

V prvnim kroku upravime ¢lanky s citacemi tak, aby vyuzivaly balicek
BibIATEX. Tato konverze slouzi pouze pro generovani strojové ¢itelnych citaci
poté, co byl jiz vygenerovan PDF dokument ¢lanku. Presto vsak doporucujeme,
aby autori pri pripravé vyuzili pravé balicek BibIWTEX. Vyznamnou vyhodou
datového modelu bibliografickych databazi balicku BibIATEX je skutecnost, ze
je zpétné kompatibilni s de facto datovym modelem programu BibTEX. Pokud
tedy mame néasledujici soubor clanek.tex, ktery obsahuje ¢lanek s citacemi
zpracovanymi pomoci programu BibTgX:

o7 \documentclass{csbulletin}[2019/01/12]

os \bibliographystyle{unsrt}

99 \begin{document}

10 \bibliography{databaze-literatury}

101 \end{document}

potom staci, kdyz ho upravime do nasledujici podoby:

102 \documentclass{csbulletin}[2019/01/12]

103 \bibliographystyle{unsrt}

104 \usepackage{biblatex}

105 \addbibresource{databaze-literatury.bib}

106 \begin{document}

107 \printbibliography

1s \end{document}

U ¢lankt, které formatuji seznam bibliografickych citaci prikazem \bibitem
nebo piikazy balicku bib.sty [3], je tfeba nejprve ruéné vytvorit bibliografic-
kou databéazi ve formatu BIB. Upraveny clanek prelozime, diky ¢emuz se nam
nyni v pomocném souboru ¢lanku nachazeji informace o odkazovanych citacich
a v bibliografickych databédzich se nachézeji jednotlivé citace.

V druhém kroku vytvorime soubor (prefiz)_result.xml se strojové ¢itelnymi
metadaty v jazyce XML z pomocného souboru ¢lanku a z bibliografickych databazi

3Vizte https://support.crossref.org/hc/en-us/articles/214169586.



tak, Ze v adresaii ¢lanku spustime program extract-citations* piikazem make
-f extract-citations.mk. Jednotlivé operace programu extract-citations
ilustruje strom zavislosti v obrazku 2, ktery si rozebereme od listu az po kofen
predstavovany souborem (prefiz)_result.xml.

Bibliograficka databdze (prefiz)_prefilter_bibertool.bltxml v jazyce Bib-
ETEXML vznikne spojenim bibliografickych databazi v adresari ¢lanku do souboru
(prefir)_prefilter.bib a spusténim pifkazu biber --input-format=bibtex
--tool --output-format=biblatexml (prefix)_prefilter.bib. Seznam odka-
zu (prefiz)_bibcites.xml vznikne na¢tenim piikazti \bibcite a \abx@aux@cite
z pomocného souboru ¢lanku. Spojenim bibliografické databédze (prefiz)_prefil-
ter_bibertool.bltxml se seznamem odkazi (prefix)_bibcites.xml vznikne
soubor (prefiz)_prefilter.xml.

Bibliografickd databdze (prefiz)_bibertool.bltxml v jazyce BibIATEXML,
kterd obsahuje pouze odkazované citace z bibliografické databéze (prefiz)_pre-
filter_bibertool.bltxml, vznikne XSL transformaci (prefir)_prefilter.xsl
souboru (prefiz)_prefilter.xml na bibliografickou databazi (prefir)_prefil-
ter_result.bltxml a rozfesenim kiizovych odkazt prikazem biber --input-
format=biblatexml --output-resolve --tool --isbn-normalise (prefiz)_
prefilter_result.bltxml.

Bibliografickd databaze (prefiz)_result.xml v internim formatu FTUGu,
ktera obsahuje citace z bibliografické databdze (prefiz)_bibertool.bltxml sefa-
zené podle poradi odkazi ve ¢lanku, vznikne spojenim bibliografické databaze
(prefir)_bibertool.bltxml se seznamem odkaziu (prefiz)_bibcites.xml do sou-
boru (prefix) .xml a XSL transformaci (prefiz).xsl souboru (prefiz) .xml. Interni
XSL transformaci bibliografické databaze vzniknou metadata pro registracni au-
toritu DOI Crossref.

4. Zavér

Zpravodaj (ST'UG je recenzovany védecky a odborny ¢asopis s ptivodnimi pracemi,
ktery vychazi od roku 1991. V ¢lanku jsem popsal strukturu a zptasob pripravy
zpravodajového ¢lanku a c¢isla, predtiskovou kontrolu a prevod citaci do strojove
¢itelné podoby vhodné pro zaslani registracni agentuie DOI.
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4Vizte https://github.com/witiko/extract-citations.
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Summary: Preparing the (GT'UG Bulletin
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mailboxes. The author has been the editor of the (FI'UG Bulletin since 2016.
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Publikovani z KTEXu na web pomoci TeX4ht

‘l MicHAL HOFTICH I

Publikovani dokumentt vytvarenych pomoci ITEXu jako webovych stranek je
pomérné komplikovany tkol. Predstavime si konverzni systém TeX/ht, ktery
tento proces umoznuje, a sestavovaci program makedht, ktery ho fidi.

Klicova slova: TeX4ht, HTML

Uvod

Tento ¢lanek navazuje na predchozi prispévek autora ve Zpravodaji [1], ktery byl
zaméreny na problematiku tvorby elektronickych knih, ovSsem byly v ném také
predstaveny postupy vyuzivané konverznim systémem TeX/ht pro konverzi z TEXu
do vystupnich forméta a nastinéna problematika samotné konverze z TEXu do
formati zalozenych na znackovacim jazyce XML. Nyni se zamérime na nékteré nové
vlastnosti sestavovaciho programu pro TeX4ht jménem makedht a pokrocilejsi
moznosti konfigurace podoby vystupnich soubort.

Pripomenme si vSak nékteré zékladni informace. TeX/ht je konverzni systém
ktery je zalozeny na vkladani instrukeci vystupniho forméatu piimo pii prekladu
dokumentu TpXem. Vysledkem kompilace je DVI soubor, ktery je néasledné zpra-
covan prikazem tex4ht. Ten vytvoii vysledné XML soubory a specidlni soubory
s priponami .idv a .lg. Prvni z nich obsahuje DVI kdd, ze kterého maji byt vytvo-
feny obrézky (v zdkladnim nastaveni napiiklad matematicka prostiedi). Druhy
je tidici soubor pro posledni prikaz, t4ht. Ten je vyuzivan pro konverzi obrazku
z .idv souboru, volani externich prikazl, nebo vytvoreni hlavniho cSs souboru.

V predchozim odstavci jsme pouzili vyraz TeX4ht ve dvou riznych vyznamech.
Jednak jako nazev celého konverzniho systému, jednak jako jednu z ¢asti tohoto
systému, kterd zpracovava DVI soubor. Existuje jesté dalsi soucast systému s timto
nazvem, balicek TEXovych maker tex4ht.sty, ktery zajistuje vkladani XML
znacek do vystupniho dokumentu.

Sestavovaci program make4ht
Jak do tohoto schématu zapada make4ht? Protoze se cely konverzni proces sklada
z nékolika na sebe navazujicich krokt, vyuzivaji se pro kompilaci systémem TeX/ht

skripty, které tento proces uleh¢uji. Existuje jich celd fada, lisi se v podporovaném
vystupnim formatu a pouzitém TgXovém enginu a formatu. Nejznaméjsi z nich
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je htlatex, ktery vyuziva engine pdfTEX s formatem KTEX a produkuje vystup ve
formatu HTML. Skripty zajistuji nacteni balicku s makry tex4ht. sty bez nutnosti
jeho pouziti v konvertovaném dokumentu.

Tyto skripty jsou ovsem neflexibilni, kazdé jejich spusténi provede trojnasob-
nou kompilaci dokumentu TEXem. To zajisti spravnou strukturu hypertextovych
odkazi a tabulek, ty totiz vyzaduji nékolikanasobnou kompilaci pro svoji spravnou
funkci. V néasledujicich krocich je dokument zpracovan tex4ht a t4ht. Pokud do-
kument obsahuje napiiklad seznam literatury nebo zkratek, které jsou vytvareny
externimi programy, je tfeba zavolat nejdiive htlatex, poté pozadovany program
a poté opét htlatex. V pripadé vétsich dokument mize byt ¢as potrebny pro
kompilaci timto zpusobem pomérné dlouhy.

make4ht umoznuje tvorbu sestavovacich skripta v jazyce Lua, ve kterych lze
volat externi prikazy podle potreby. S pomoci takzvanych mddu lze ovlivnit poradi
kompilace pomoci pfepinacu primo z prikazové radky. Napriiklad zdkladni skript
pouzivany makedht podporuje draft mod, ktery spusti pouze jednu kompilaci
dokumentu, misto obvyklych tfi. Toho se da vyuzit pro zrychleni kompilace
v pripadé, kdy se v dokumentu od posledni kompilace nezménily kiizové odkazy
a pouze chceme ziskat rychly nahled na jeho soucasnou podobu.

Ptvodné byl makedht soucasti systému TeX/ebook, kde zajistoval podporu
pro sestavovaci skripty, postupné se z néj vsak oddélil a v soucasné dobé plné
nahradil staré skripty pouzivané pro konverzi systémem TeX/ht. Kromé podpory
pro sestavovaci skripty také umoznuje snadny vybér TEXového engine pouzitého
pro kompilaci, volbu vystupniho formétu, podporu pro kédovani Unicode ve
vystupnich souborech a dalsi vlastnosti.

V soucasné dobé je podporovan pouze KTEX, podpora pro PlainTEX je kom-
plikovanéjsi a ConTEXt podporovan neni. V nésledujicim textu se zaméfime pouze

na ETEX.

Volby make4ht pro prikazovou radku

makedht podporuje fadu prepinacii a voleb, které ovliviiuji pribéh kompilace a
zpracovani vystupnich soubort. make4ht muze byt spustén timto zpusobem:
make4ht [pfepinade pro make4ht] soubor.tex "volby pro tex4ht.sty" \
"prepinace pro tex4ht" "prepinace pro t4ht" "prepinace pro TeX"

Tento komplikovany zptsob vychazi z fungovani htlatex a ostatnich starych
skript, které resily nutnost predavani voleb pro vSechny komponenty zapojené
v kompilaci. Ve vétsiné pripadi nastésti neni tfeba této moznosti vyuzivat,
vétsinu vlastnosti, které poskytuji tex4ht a t4ht lze vyzadat pomoci prepinaci
pro makeédht.

Vsechny prepinace, které makedht podporuje, maji kratkou a dlouhou verzi.
Kratké prepinace lze navic spojovat dohromady. Nasledujici dva prikazy jsou
totozné:
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maked4ht --lua --utf8 --mode draft clanek.tex
make4ht -lum draft clanek.tex
Tento prikaz vyuzije Lual&TEX pro kompilaci, kterd probéhne pouze jednou
diky vyuziti draft médu, a vysledny dokument bude v textovém kédovani UTF-8.
Volby pro prepinace jsou od nich oddéleny mezerou.
Kromé prepinacu --lua, -—utf8 a --mode existuje jesté rada dalsich uzitec-
nych prepinaci:
--config (-c) konfiguracni soubor pro TeX4ht. Umoznuje uzivatelsky zménit
znacky vklddané do vystupnich soubort.
--build-file (-e) sestavovaci soubor.
--output-dir (-d) adresar, do kterého budou zkopirovany vystupni soubory.
--shell-escape (-s) pouzije volbu --shell-escape pro KIEX, bude tedy
mozné spoustét z néj externi prikazy.
--xetex (-x) dokument bude kompilovan pomoci XelXTEXu.
--format (-f) volba vystupniho formatu a rozsifeni.
Existuji jesté dalsi prepinace, ale tyto jsou nejuzitecnéjsi pro bézné vyuziti.

Vystupni formaty a rozsireni

TeX4ht podporuje sirokou skalu formata zalozenych na XML, od XHTML pfes
oDT az po DocBook a TEI. Zajem uzivateli je vSak zaméfen prakticky pouze
na varianty HTML a OpenDocument Format, ktery je podporovan textovymi
procesory jako je LibreOffice nebo Mms Word.

Piepina¢ --format tedy podporuje pouze nasledujici formaty: htmlb, xhtml a
odt (je tfeba vyuzit mald pismena). Pfednastavenym formatem je HTML5. Ostatn{
formaty, jako je DocBook, lze vybrat pomoci volby pro tex4ht.sty:
make4ht filename.tex "docbook"

V prepinaci --format lze také nacist rozsiteni. Rozsifeni umoznuji ovlivnit
kompilaci bez nutnosti pouzit sestavovaci skript. Seznam vyuzitych rozsiteni lze
zapsat za nazev formétu, zapinaji se pomoci znaku plus, pomoci znaku minus
lze rozsifeni zakazat!. Nésledujici piikaz vyuzije piikaz HTML Tidy pro opraveni
nékterych béznych chyb ve vygenerovaném HTML souboru:
make4ht -f html5+tidy simple-example.tex

Dostupné jsou nasledujici rozsiteni:
latexmk_build vyuzije ptikaz latexmk pro sestaveni dokumentu. Ten se postard

o volani externich piikazi, napriklad pro tvorbu seznamu literatury.
tidy vycisti HTML soubor pomoci prikazu tidy.
dvisvgm_hashes efektivni generovani obrazkt pomoci piikazu dvisvgm. Dokaze
vyuzit vice procesorovych jader a vytvari pouze obrazky, které byly zménény

1Rozsffeni lze zapnout i ze sestavovaciho skriptu, takové rozsifeni je poté mozné vypnout
z prikazové radky.
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nebo vytvoreny od posledni kompilace. Tim dochazi ke znatelnému zrychleni
kompilace.

common_filters a common_domfilters vycisténi dokumentu pomoci filtri. Fil-
trim se budeme vénovat déle v textu.

mathjaxnode konverze matematického kédu ve formatu MathML do specidlniho
HTML za vyuZiti projektu MathJaz Node Page?. Diky tomu lze zobrazit
kvalitné matematiku i ve webovych prohlizec¢ich bez podpory MathML, bez
nutnosti vyuzit JavaScript.

staticsite vytvori dokument pouzitelny pro generatory statickych stranek, jako
je naptiklad Jekyll?. Ty jsou vyuzitelné napiiklad pro tvorbu blogu.

Rozsiteni je mozné déle konfigurovat. Tim se dostavame ke konfigura¢nimu
souboru a sestavovacim skriptam.

Konfigura¢ni soubor pro make4ht
make4dht podporuje sestavovaci skripty v jazyce Lua. Jejich pomoci je mozné volat
externi prikazy v pribéhu kompilace, predavat jim parametry, pouzivat filtry na
vystupni soubory, ovliviiovat konverzi obrazkt nebo konfigurovat rozsireni.

Konfigura¢ni soubor .make4ht je specialni sestavovaci skript, ktery je nacitany
automaticky a mél by obsahovat pouze obecné konfigurace. Oproti tomu normalni
sestavovaci soubory mohou obsahovat konfigurace platné pro dany dokument.
Konfigura¢ni soubor muze byt umistény v adresari s dokumentem, nebo v jeho
nadrazenych adresarich. To je uzite¢né napriklad pokud bychom tvorili blog, kde
kazdy dokument je umistény ve vlastnim adresafi. V nadfazeném adresari muize
byt umistény konfiguracni soubor, ktery zajisti spravné zpracovani. Zde je drobny
priklad:
filter_settings "staticsite" {

site_root = "output"

}

Make:enable_extension("common_domfilters")
if mode=="publish" then

Make:enable_extension("staticsite")

Make:htlatex {}
end

Tento konfigura¢ni soubor nastavuje volbu site_root pro rozsifeni staticsite

pomoci piikazu filter_settings. Pomoci tohoto piikazu lze nastavit volby
pro filtry, ale také rozsiteni. Nazev filtru nebo rozsifeni je oddéleny od prikazu
mezerou, poté nasleduje dalsi mezerou oddélené pole, ve kterém lze nastavit volby

2https://github.com/pkra/mathjax-node-page/
Shttps://jekyllrb.com/
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daného filtru. Oproti béznym konvencim ptikaz v jazyce Lua zde nevyuzivame
uvozovky jako u béznych funkei!

Dalsim pouzitym ptikazem je Make:enable_extension, ktery povoli rozsiteni.
V tomto ptripadé je rozsiteni common_domfilters pouzito pro kazdou kompilaci,
ovsem rozsiteni staticsite pouze v médu publish, ¢ehoz je dosazeno podminkou
mode=="publish".

Prikaz Make:htlatex {3} vynuti jednu kompilaci ETEXem.

Nyni 1ze spustit make4ht v médu publish:
make4ht -um publish simple-example.tex

Bude vytvoren adresar publish, pokud jiz neexistuje, do kterého budou zkopi-
rovany HTML a CSS soubory ve forméatu datum publikace-origindlni ndzev. Statické
generatory vétSinou ocekdvaji nazvy soubort v tomto forméatu, ¢imz se zajisti
chronologické razeni stranek.

Vysledny HTML soubor miize mit néasledujici podobu:
time: 1544811015
date: ’2018-12-14 18:10:47°
title: ’sample’
styles:
- ’2018-12-14-simple-example.css’
meta:
- charset: ’utf-8’

<p>Sample document</p>
Hlavicka dokumentu uzaviena mezi dvojici —=—- obsahuje proménné ve formatu
YAML extrahované z HTML souboru, ze kterého zustal pouze zékladni text. Staticky
generator poté muze vytvorit stranku na zéakladé sablony a proménnych v hlavicce.
Toto byl pouze zakladni priklad, filtry a rozsifeni maji mnohem §irsi moznosti
nastaveni, vSechny volby jsou popsany v dokumentaci make4ht [2].

Sestavovaci skripty

V sestavovacich skriptech mizeme vyuzivat stejné postupy jako v konfigura¢nim
souboru, ale vice zamérené na konkrétni kompilovany dokument. Piiklad sestavo-
vaciho skriptu byl pfedstaven v predeslém ¢lanku [1, s. 95], ukdzeme si zde tedy
pouze novou vlastnost, kterou jsou DoM filtry. Ty vyuzivaji moznosti knihovny
LuaxML [3], kterd umoziiuje zpracovavat XML soubory pomoci rozhrani Document
Object Model (DoM ). Diky tomu lze snadno prochdzet elementy, upravovat je,
vytvaret nebo odstranovat.
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Vyuziti DoM filtrta si ukédzeme na prikladu uréeném pro LualdTEX:
\documentclass{article}

\begin{document}
Test {\itshape hackua}
\end{document}

Kvili zndmé chybé pri zpracovani DVI souboru prikazem tex4ht bude vytvoren
HTML soubor, kde kazdy znak s diakritikou bude umistén v samostatném elementu:
<1--1. 4-->}p class="noindent" >Test <span
class="rm-1lmri-10">h</span><span
class="rm-1lmri-10">a</span><span
class="rm-1lmri-10">¢k</span><span
class="rm-lmri-10">4</span> </p>

Nésledujici sestavovaci soubor toto napravi pomoci vestavéného boM filtru
joincharacters. Navic zménime atribut class vSsech elementii <p> na hodnotu
mypar, abychom si ukazali praci s DOM rozhranim:
local domfilter = require("make4ht-domfilter")

local function domsample(dom)
-- nésledujici prikaz projde
—-- vSechny elementy <p>

for _, par in ipairs(dom:query_selector("p")) do
-- nastavit atribut "class"
par:set_attribute("class", "mypar")
end
return dom
end

local process = domfilter({"joincharacters", domsamplel})
Make:match("html$", process)

Skript vyuziva standardni funkci jazyka Lua require k nacteni knihovny
maked4ht-domfilter. To vytvori funkci domfilter, ktera méa jako parametr se-
znam DOM filtru, které se maji vykonat. Kazdé volani funkce domfilter vytvori
dalsi funkci, kterd mize byt vyuzita jako parametr pro funkci Make :match. Para-
metry v poli mohou byt bud nazev existujictho boM filtru, nebo funkce definovana
v sestavovacim souboru. Funkce process bude spusténa na kazdém souboru jehoz
nazev konci na html.

Vysledny HTML soubor nyni neobsahuje nadbytecné elementy <span> a element
<p> ma hodnotu atribut class nastavenu na mypar:

<!--1. 3 --><p class=’mypar’>
Test <span class=’rm-lmri-10’>hacki</span>
</p>
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Konfigurace TeX4ht

Od make4ht nyni prejdéme ke konfiguraci TeX/ht jako takového. Znacky vystup-
niho formatu vkladané do dokumentu jsou plné konfigurovatelné pomoci nékolika
mechanismi. Nejjednodussi je vyuziti voleb balicku tex4ht.sty, vétsi moznosti
nastaveni nabizi konfigura¢ni soubor a nejpokrocilejsi pak 4ht soubory.

P1i kompilaci TEXového souboru pomoci makedht nebo jiného kompilac¢niho
skriptu se jesté pred nactenim samotného dokumentu nacte balicek tex4ht.sty.
Volby balicku jsou ziskdany z argumentii kompila¢niho skriptu. Diky tomu neni
tfeba vkladat balicek tex4ht.sty v samotném dokumentu.

Mechanismus nacitani souboru je upraven tak, aby se kazdy nacitany soubor
registroval do TeX/ht. Pro nékteré balicky TeX/ht také obsahuje kod, ktery
zabranuje jejich nacitani, nebo okamzité predefinovava nékterd makra. To je
nezbytné pro balicky, které jsou s TeX4ht nekompatibilni, jako je napriklad
Fontspec.

Po vykonani preamble dokumentu se nacitaji konfigurac¢ni soubory pro ba-
licky detekované pfi jejim zpracovani. Tyto soubory maji ndzev jméno souboru
bez pfipony + .4ht. Jejich hlavni funkci je vklddat konfigurovatelnd makra,
takzvané hacky, do prikazi poskytovanych balickem. Obecné je lepsi makra ne-
predefinovavat, ale pouze zaplatovat pomoci prikazi, které pro tento tcel TeX4ht
poskytuje.

Po zpracovani konfiguracnich soubort pro balicky se nacitaji konfigurac¢ni
soubory vystupniho forméatu. Ty definuji obsah konfigura¢nich maker, hacku.
Predevsim se do nich vkladaji znacky vystupniho formatu, ale mohou obsahovat
libovolné piikazy. Je mozna také podminéna konfigurace na zékladé voleb balicku
tex4ht.sty. Kazdy konfiguracni soubor vystupniho formatu mize testovat libo-
volnou volbu, z ¢ehoz vyplyva, Ze neexistuje jejich konecny seznam a pro kazdy
format existuji jiné volby.

Volby balicku tex4ht.sty

Protoze se nedoporucuje vklddat balicek tex4ht.sty pfimo do dokumentu, je
mozné predat mu volby jinym zptsobem. Nejjednodussim je pomoci argumentu
pro kompila¢ni skript. Vzdy je to argument nasledujici po nazvu dokumentu:
make4ht filename.tex "mathml,mathjax"

Volby pouzité v tomto pripadé jsou mathml a mathjaz. Dalsi moznosti predani
voleb je predani pomoci prikazu \Preamble v soukromém konfigura¢nim souboru,
ktery si ukdzeme v dalsi sekci.

Jak jiz bylo TeCeno, neexistuje kone¢ny seznam voleb, kazdy vystupni formét
muze podporovat jejich libovolné mnozstvi.

Muzeme si ovsem ukazat nékteré volby, které se tykaji matematickych vystupt
v HTML. Normalni konfigurace pro matematicka prostredi produkuje smés for-
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pomoci HTML elementti. Nékdy tato vlastnost nevypada dobte. Jako alterna-
tivu lze pouzit obrazky pro veskery matematicky obsah. Toho lze dosdhnout
pomoci voleb pic-m pro inline matematiku a pic-ndzev prostredi pro matematicka
prostredi, napriklad pic-align.

Normalné jsou obrazky vytvareny ve formatu PNG. Vyssi kvality lze dosdhnout
s vyuzitim vektorového formatu svG. Ten mize byt vynucen pomoci volby svg.

Dokumentace TeX/ht je pomérné spartanska. Obsahlejsi informace o kon-
figuraci prikazt lze nalézt v log souboru vytvoreném pri kompilaci dokumentu
s pomoci volby info.

Volby uvedené v prvnim piikladu, mathml a mathjazx poskytuji obecné nejlepsi
vystup matematického obsahu. Znackovaci jazyk MathML umoznuje zakdédovat
matematické informace, jeho podpora ve webovych prohlizecich je vsak Spatna.
S vyuzitim knihovny MathJaz* je mozné jej zobrazit ve véech modernich prohli-
zecich s podporou jazyka JavaScript.

Samotna volba mathjax bez mathml Gplné vypne zpracovani matematiky
pti kompilaci, veskery matematicky obsah ztstane v HTML dokumentu jako
TEXova makra. MathJax poté dokument zpracuje a vykresli matematiku spravnym
zpusobem. Nevyhodou tohoto zpusobu je, ze MathJax nepodporuje vSechny
balicky a uzivatelské prikazy.

Soukromy konfiguracni soubor
Pomoci soukromého konfigura¢niho souboru je mozné vkladat vlastni obsah do
konfiguracnich hackt. Tento soubor ma zvlastni strukturu:
...Definice v~preamble...
\Preamble{volby pro tex4ht.sty}
. Normalni konfigurace ...
\begin{document}
. Konfigurace pro hlavié¢ku \HTML{} souboru
\EndPreamble
Prikazy \Preamble, \begin{document} a \EndPreamble musi byt v konfigu-
ra¢nim souboru obsazeny. Cesta k souboru miize byt predana make/ht pomoci
parametru -c:
make4ht -c myconfig.cfg filename.tex

Pokud konfigurac¢ni soubor neni ulozeny v aktudlnim pracovnim adresari, je
nutno pouzit plnou cestu k souboru.
nastavuje bézné konfigurace, dalsimi jsou naptiklad \ConfigureEnv pro nastaveni
prostiedi, nebo \ConfigureList pro seznamy.

4nttps://www.mathjax.org/
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Prikaz \HCode se pouziva pro vkladani znacek vystupniho formatu. Soucasti
jeho argumentu muze byt prikaz \Hnewline pro vlozeni zalomeni fadku. Instrukce
\Css vlozi kéd pro kaskadové styly do css souboru.

Nasledujici ukazka pouzije element <em> pro piikaz \textit:
\Configure{textit}{\HCode{<em>}\NoFonts}{\EndNoFonts\HCode{</em>}}

Prikaz \Configure podporuje variabilni pocet argumenti, zalezi na definici
hacku, kolik argumenti je potfeba. Prvnim argumentem je vzdy nazev konfigu-
race, dalsi argumenty poté vkladaji kéd do hackia. V typickém pripadé vyzaduje
konfigurace dva hacky — jeden umisti kod pred zacatek prikazu, druhy za jeho
konec. Tak je tomu v pripadé konfigurace pro textit. Nazev konfigurace se muze
shodovat s ndzvem konfigurovaného prikazu, jako v tomto pripadé, ale vzdy zalezi
na konfigura¢nim 4ht souboru pro dany balicek, jaky nazev pouZije.

Prikaz \NoFonts zakéaze vkladani formatovacich elementi pfi zpracovani DVI
souboru. tex4ht vklada automaticky tyto elementy pti zméné pisma. Diky tomu je
mozné vytvorit zakladni formatovani i pro nepodporované prikazy bez konfiguraci,
ovsem pro konfigurované piikazy je toto zbytecné.

Komplikovanou problematikou jsou odstavce. TeX4ht je nékdy vklada na
nevhodna mista. Tyka se to pfedevsim konfiguraci prostredi, kterda mohou obsa-
hovat nékolik odstavcl a cely sviij obsah umistuji do jednoho elementu. Mtze se
stat, ze pocatecni znacka odstavce je umisténa pred zacatkem tohoto elementu,
spravné by ovsem méla nasledovat az po ném. Pro tento ptipad existuji prikazy
\IgnorePar, ktery zabrani vlozeni znacky pro nasledujici odstavec, a \EndP,
ktery vlozi zaviraci znacku pro predesly odstavec. Existuje vice prikazi pro praci
s odstavci, ale tyto jsou nejdulezitéjsi.

V nésledujicim ptikladu pouzijeme hypotetické prostiedi rightaligned, které
by mélo byt umisténo v elementu <article>.

\ConfigureEnv{rightaligned}
{\HCode{<section class="right">1}}
{\HCode{</section>}}{}{}

Piikaz \ConfigureEnv ocekava pét parametri, prvnim je nazev konfigurova-
ného prostiedi, druhym je kéd vlozeny na zacatku prostiedi a tretim kod vlozeny
na jeho konci. Zbylé dva argumenty se pouzivaji pouze pokud je konfigurované
prostredi zalozeno na seznamu, ve vétsiné pripadi mohou zustat prazdné. HTML
kéd vytvoreny touto konfiguraci mtze vypadat nasledovneé:

<p class="indent" > <section class="right">

</p><p class="indent></section>

Tento kdd je nevalidni, protoze ukoncovaci znacka pro element <p> je umisténa
na Spatné trovni zanoreni. Nevalidni kéd muze zpusobit preruseni béhu DOM
filtra a jinych nastroju, které zpracovavaji vysledné XML soubory. Této situaci je
tfeba predchazet.
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Spravna konfigurace je ponékud komplikovanéjsi:
\ConfigureEnv{rightaligned}
{\ifvmode\IgnorePar\fi\EndP\HCode{<section class="right">}\par}
{\ifvmode\IgnorePar\fi\EndP\HCode{</section>}}{}{}

V tomto pripadé fidime vklddani znacek pro odstavce sami a vysledek je
v poradku:
<section class="right">
<!--1. 9--><p class="indent" >

</p></section>
V konfiguracich mtizeme také vyzadat konverzi ¢asti dokumentu na obrazek.
Toho se da docilit pomoci prikazi \Picture*, respektive \Picture+. Rozdil mezi
nimi je ten, ze prvni zpracovava sviij obsah jako vertikalni box. V kazdém pripadé
se obsah mezi témito prikazy a ukoncovacim piikazem \EndPicture prevede na
obrazek.
diagramu, ale ¢isté technicky podporuji veskery obsah, ktery dokéaze zpracovat
pouzity konvertor z DVI do obrazovych soubort, typicky Dvipng nebo Dvisvgm.
Nasledujici priklad vytvori obrazek pro text obsazeny v prostiedi topicture:
\documentclass{article}
\newenvironment{topicture}{\bfseries}{}
\begin{document}
\begin{topicture}
Obsah tohoto prostfedi by mél byt zobrazen jako obrazek
\end{topicture}
\end{document}
Konfigurace pro prostredi topicture vyuzije prikazu \Picturex:
\ConfigureEnv{topicture}{\Picture*{}}{\EndPicture}{}{}

Zavér

Moznosti konfigurace TeX/ht jsou rozsahlé, v predeslém textu jsme se dotkli
pouze zakladi, které by vSak mély vystacit pro reseni nejbéznéjsich otazek, které
uzivatelé tohoto systému resi. Vynechali jsme také ukazky, jakym zptsobem lze
pridat konfiguraci pro novy KTEXovy balicek. Tato témata by vydala na rozsahlé
samostatné ¢lanky.

Diky sestavovacimu systému makedht je pouziti celého systému snazsi a efek-
tivnéjsi nez tomu bylo v minulosti.

V soucasné dobé probihé za finanéni podpory poskytnuté Ceskoskovenskym
sdruzenim uzZivatelu TgpXu tvorba nové dokumentace pro TeXjht, kde budou
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témata tohoto ¢lanku probrana do vétsi hloubky, spolu s konkrétnimi priklady
uziti.
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Tabulky v dobre dokumentovanych statistickych
vypoctech

‘l MAREK Pomp I

Clanek popisuje metodu publikovani dobie dokumentovanych statistickych vy-
pocta s pomoci programu R. Specidlné se vénuje vytvareni tabulek za pomoci
balickli knitr a kableExtra. Clinek volné navazuje na [4].

Uvod

Pri psani texti obsahujici statistické vypocty je vhodné pouzit metodu tzv.
reprodukovatelného vjzkumu [2], to znamend publikovat vysledky vyzkumu vcetné
ziskanych dat a presného popisu metod pri zpracovani dat. Vytvaret a uchovavat
text publikace, tabulky a ilustrace véetné presného popisu pouzitych statistickych
vypocti mizeme kombinaci ¥ TEXovského zdrojového textu a zdrojového kbédu
v nékterém statistickém software, napiiklad v programu R. Jedna z moznosti,
jak zaclenit zdrojovy kéd jazyka R do TgXovského zdrojového souboru, pouziti
baliku Sweave [3], bylo popsdno i v tomto ¢asopise [4]. Pfiblizné v roce 2012 se
balitkem Sweave inspiroval Yihui Xie a zacal s vyvojem knitru, viz [6]. Na rozdil
od Sweave, ktery Tesi jen export z R do I#TEXu, je knitr obecnéjsi a zvlada
spolupraci programu R' s mnoha dalsimi formaty dokumentt. V dal$im textu
bude stru¢né popsano pouziti baliku knitr zejména s ohledem na sazbu tabulek
v BTEXu.

Sazbu tabulek z programu R v I2TEXu fesi velmi sofistikovany balicek xtable.
S rozsifenymi moznostmi knitru je ale vhodné pouzivat nastroje, které se nespe-
cializuji jen na tabulky ve formatu ITEX, ale dokazi vytvorit tabulky pouzitelné
také v jinych znackovacich jazycich. Tyto podminky splnuje funkce kable z baliku
knitr podporena rozsifenim z baliku kableExtra.

Poznamka pro ctenare: Kazda tabulka v textu je komentovana a pobliz tabulky,
obvykle na konci sekce, je uveden kéd, jak prislusnou tabulku vytvorit. Nanestésti
neni vzdy mozné, aby zobrazeni tabulky, komentar a jeji kéd byly na stejné strané.

Knitr — principy

Pouziti baliku knitr je v zdkladé stejné jako u balicku Sweave. Do IXTEXovského
dokumentu se vkladaji tzv. chunks, bloky kédu v jazyce R. SmiSeny dokument s

INejen R ale i jinych programovacich jazyki.
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priponou Rnw se kompiluje nejprve programem R. Béhem kompilace v programu R
se vyhodnoti vSechny bloky kédu jazyka R a vysledky se spolu s pivodnim
kédem KETEXu ukladaji to ¢istého I¥TEXovského souboru. Tomuto postupu se
fika knitting (v balicku Sweave se tomuto procesu fikalo weaving). Z vysledného
*.tex dokumentu lze vytvaret vystupy béznym ETEXovskym prekladacem, viz
obr. 1.

knitr latex
*.Rnw *.tex * ., pdf

k6d BTEX + R |~ |BIEX+vysledky | | nebo *.dvi

Obrazek 1: Schéma prace s knitrem.

Dopliitkovy proces nazvany purl (pro Sweave se nazyval tangle) z pavodni
smési kodu pro program R a BTEX vybird jen bloky s kédem pro R a ty uklada
do zvlastniho souboru.

Bloky kédu programu R jsou ve zdrojovém dokumentu * . Rnw od XTEXovského
kédu oddéleny hlavickou ve tvaru
<<ndvésti bloku, wvolby a parametry bloku>>=
a za kédem v programu R nésleduje uzaviraci znak bloku, zavina¢ @. Hlavicka
bloku i uzaviraci zavind¢ musi byt uvedeny na samostatném radku, bezprostiedné
na jeho zacitku (bez mezer a tabuldtoru).

Soubor *.Rnw budeme v programu R kompilovat funkci knit z baliku knitr.
na pifkazové fadce v linuxu? by ptikazy pro kompilaci mohly vypadat nasledovné:?
$ Rscript -e "knitr::knit('soubor.Rnw')"; pdflatex soubor.tex

Pro vétsi komfort uzivatela programu R je v balicku knitr také funkce
knit2pdf, kterd pousti postupné funkci knit a poté, aniz by musel uzivatel
opustit prostiedi programu R, spusti rovnou preklada¢ TEXu zvoleny v parametru
compiler. Na prikazové Ffddce programu R bychom mohli spoustét naprt.
> knitr::knit2pdf ("soubor.Rnw", compiler = "xelatex")

Funkce knit2pdf kompiluje prekladacem TEXu tolikrat, aby byly spravné
vyhodnoceny krizové odkazy, a pokud je to potieba, zavold v pravy cas také
BiBTEX a Makelndex?.

Vétsina uzivatelll pouziva k vytvareni dokumentt néjaké komplexni vyvojové
prostfedi, napt. Emacs, vim, WindEdt, TEXnicCenter a dalsi.

2Ptikazovou Fadku operaéniho systému zna¢ime promptem $, pifkazovou fadku v programu R
znakem >.

3Nebo v ptehlednéjsi formé

$ Rscript -e "require(knitr); knit(’soubor.Rnw’)"; pdflatex soubor.tex

4Funkce knit2pdf spoust! IATEX prostiednictvim systémové funkce latexmk.
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V komplexnich editac¢nich systémech je obvykle volba pro pouziti knitru
prednastavend. Samoziejmosti je podpora knitru pro LyX.

Protoze kompilace celého dokumentu byva zdlouhava®, je vhodnym zvykem
ladit vysledné vypocty po c¢astech, spoustét vypocet jen pro vybrané bloky kédu
a cely dokument sestavit az pro spravné probihajici vypocty. Tuto moznost nabizi
napf. editaéni prostiedi RStudio (viz [5]), pluginy pro editory Emacs nebo vim a
dalsi nastroje.

Balik knitr neni navrzen jen pro spolupréici s TEXem, ale také pro psani
dokumentt v jazyce Markdown. Proto jsou nékteré jeho vlastnosti a funkce
specializované na jeden z téchto jazykia a nemusi fungovat obecné. Autor textu,
ktery nepocita jen s vyuzitim knitru v I TEXovském dokumentu, by tedy mél
mit na paméti, ze je tfeba zvazit, zda vyuzit voleb a vlastnosti odkazujici na
TEXovské speciality. Na tyto vlastnosti se pokusime upozornit na prislusnych
mistech.

Volby v hlaviéce bloku

Volby v hlavicce bloku kddu urcuji chovani programu R, pfi vyhodnocovani bloku a

tabulky jsou:
ndvésti bloku — je prvni® volbou v hlaviéce bloku a je to volba nepovinn.
Névésti, pokud je uvedeno, musi byt pro kazdy blok jedine¢né. Pro ndvésti
bloku se doporucuje pouzit sekvenci alfanumerickych znakt a pomlcek,
bez mezer. Navésti bloku slouzi k odkazovani na blok ve vypoctech, knitr
umi vyhodnotit blok znovu na jiném misté dokumentu. Ndvésti bloku je
také vyuzito k pojmenovani souboru s vygenerovanymi obrazky. Déle je
navesti bloku vyuzito jako zaklad kiizovych odkazii na nadpisy tabulek.
Ktizovy odkaz na tabulky bude mit v I’ TEXovském souboru naveésti oznacené
tab: ndvésti bloku (obrazky maji automaticky vytvafené naveésti fig: ndvésti
bloku).
echo — urcuje, zda se ve vysledném dokumentu objevi zdrojovy kod zapsany v
bloku. Pii ¢teni publikace asi ¢tenafe nase vypocty do detailu nezajimaji
a je vhodné nastavit tuto volbu na FALSE (a nechat zvidavé, at detaily
vypoctu studuji ve zdrojovém kédu publikace).
results — popisuje, jakou formou budou zobrazeny vysledky. Protoze vysledky
vypo¢tl v tom formétu, v jakém je produkuje program R, nejsou pro

5Ti, kteff méli moznost piekladat TEXovské dokumenty na PC AT 286 rychlosti jedna strana
za cca 15s, mohou slovo ,zdlouhavy“ relativizovat.

6Knitr umi v bloku volat i kéd jinych jazykfi, nez programu R, takZe tiplné prvni volbou by
mohl byt nazev volaného jazyka napf. bash, nebo perl.
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nepouceného Ctenare moc Citelné, formatujeme vysledky obvykle do vhodné

popsanych tabulek. Pro tabulky exportované do formatu BTEX pouzivame

volbu results=’asis’ (je mozné pouzit i dvojité uvozovky "asis").
Cely blok tedy tedy muze vypadat takto:

<<prvni_chunk, echo = FALSE, results = 'asis'>>=

. kéd programu R
c]

V dalsim textu uz bude vzdy ukézan jen kéd pro program R bez hlavicek
bloku.

Volby pro hlavicku bloku lze nastavit globalné pro cely dokument. V nékterém
z uvodnich blokd muze byt uvedeno napt.

knitr::opts_chunk$set(echo = FALSE, results = 'asis')
aby se v celém dokumentu neukazoval zdrojovy kéd, ale jen tabulky.

Tabulky obecné

Vystupy statistickych vypocti jsou nejcastéji prezentovany ve formé tabulek.
Sazba tabulek je komplikovand oblast typografie, ve které je velky prostor pro
vedeni sport o to, co je spravné. Presto se asi vétsina sazect shodne, ze bézna
tabulka z manudalt pro BTEX miva

e prilis mnoho car a linek,

e neprehledné zahlavi a

o malou vysku radku.

VylepSeni vzhledu tabulek fesi v IATEXu balicek booktabs [1]. V balicku
booktabs jsou zavedeny nové prikazy pro horizontalni linky v tabulkach, je
nastaven Sirsi radkovy rejstiik tabulek a nékolik dalsich drobnosti tak, aby tabulky
vyhovovaly stylu University of Chicago Press.

Pro sazbu tabulek presahujicich jednu stranu je v EXTEXu casto pouzivany
balicek longtable. Balicek booktabs je kompatibilni s balikem longtable.

Jednoduché tabulky, funkce kable

Funkce pro tvorbu tabulek kable z baliku knitr [6] je velmi jednoduchd funkce
a autor se podle vlastnich slov nesnazil nahradit zavedeny a sofistikovany balicek
xtable pro sazbu I#TEXovskych tabulek v prostredi R. Funkce kable tak po-
skytuje jen zdkladni moznosti sazby tabulek z objektt tfidy data.frame nebo

matrix’.

7Ve skutecnosti tato funkce dokéze vytvofit tabulky i z vektort nebo objekti t¥idy array
nebo list, ale tyto objekty je lépe predem upravit na obdélnikovd schémata typu data.frame.
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Méjme jednoduchd data, nékolik fadka vybranych z datového souboru, ktery
uvadi IQ dvojcat vychovavanych oddélené a jejich socidlni status.

mydata <- carData::Burt[c(5,10,12,19,26),]
ze kterych vyrobime tabulku funkci kable.

kable (mydata, booktabs = TRUE,
col.names = c("Prvni", "Druhy", "Tfeti"),
caption = "Jednoducha tabulka vytvofenad funkci \\texttt{kablel}"
)

Tabulka 1: Jednoducha tabulka vytvorena funkci kable

Prvni Druhy Treti
5 116 115  high

10 93 82 medium
12 88 100 medium
19 97 87 low

26 107 106 low

Prvnim parametrem funkce kable je datovy soubor. Parametr booktabs
udéva, zda ma byt tabulka formétovina ve stylu Chicago, jen s vodorovnymi
linkami omezujicimi tabulku a s vyznacenym zdhlavim. Do zahlavi tabulky vstu-
puje parametr col.names. Pokud col.names neni uveden, budou v zadhlavi nazvy
sloupct z datového souboru. V tabulce budou uvedeny nazvy radku v zavislosti na
parametru row.names, prednastaveno je row.names = TRUE, takze se v tabulce
objevi nazvy radki z datového souboru i kdyz tato volba nebude uvedena.

Tabulka bude umisténa do plovouciho prostiedi table, pokud obsahuje pa-
rametr caption. Navesti pro odkazy je automaticky pfidano podle parametru
ndvesti bloku ve formé \label{tab: ndvéesti bloku}. Na tabulku pak kdekoliv v
textu odkazujeme pomoci \ref{tab:ndvésti bloku}.

Maléd poznamka ke zdvojovani zpétnych lomitek. Vétsina poucenych ¢tenadrt
vi, Ze zpétné lomitko byva interpretovano jako specidlni znak (escape), ktery méni
vyznam pro ostatni znaky. Pokud chceme v regularnim vyrazu vlozit znak ,zpétné
lomitko*, zapisujeme jej jako escape sekvenci dvojici zpétnych lomitek. Prikazy
ETEXu jsou proto v argumentech funkei programu R uvozeny dvojici zpétnych
lomitek. OvsSem, jestlize se regularni vyraz vyhodnocuje vicekrate, je tfeba znovu
zdvojovat Tetézec escape sekvenci, a proto napf. v argumentu big.mark musi byt
mald I¥TEpXovska mezera zapsana pomoci ¢tyr zpétnych lomitek a ¢arky, viz kod
na str. 28.
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Oddéleni radka mezerou, zarovnani sloupct

V tabulkich kable, které maji vice nez Sest radkt, jsou, pro prehlednost, au-
tomaticky po péti radcich pridany vertikalni mezery pfikazem \addlinespace.
Toto chovani se d4 zménit nastavenim parametru linesep. Nasledujici nastaveni
vklada mezery uz po tfech radcich.

Funkce kable mé prednastaveno, ze sloupce s ¢isly budou zarovnany vpravo
a ostatni sloupce vlevo. Defaultni nastaveni ménime v parametru align po-
moci priznaki c, r, 1. Tyto parametry mizeme zadat jako polozky vektoru pro
kazdy sloupec zvlast, nebo zaddame jediny spole¢ny parametr pro stejné zarovnani
vsech sloupct. Ve druhém pripadé doopravdy vyuzivame schopnosti programu R
recyklovat kratké vektory na potiebnou délku, takze napt. pokud bychom chtéli
zarovnat sudé sloupce tabulky jinak nez liché, zaddme pouze dvé volby. Navésti
radki je zarovnano vzdy doleva.

V parametru align je mozné pfi-
davat také vertikalni linky a dalsi
forméatovani sloupci podle zvyku

1Qbio  IQfoster ‘ class

TEXovskych tabulek. S ohledem na 5 116 115 high
vyuziti tabulek také v dokumentech v 10 93 82 medium
jazyce Markdown je systémovéjsi zpu- 12 88 100 medium
sob namisto specidlnich ETgXovskych ¢ 97 87 low
sekvenci (napf. | pro vertikdlnf linku) o6 197 106 low

pouzit pro forméatovani sloupcu ta-
bulky balik kableExtra a jeho funkce, napt. funkci column_spec a jeji parametry
border_left, border_right. Presto je v nasledujici tabulce posledni sloupec
oddélen svislou linkou a formatovan parametrem p na Sitku 2 cm.

kable(mydata, booktabs = TRUE,
linesep = c("", "", "\\addlinespace"),
align - C("C","l","|p{2CIIl}")
)

Cisla v tabulkach

Ciselné vystupy programu R jsou nastaveny tak, aby maximélni pocet &islic ve
vypisech byl sedm, bez ohledu na desetinnou ¢arku. Zménit globalni nastaveni
poctu cislic na vystupech je mozné funkci programu R options v parametru
digits, napt. options(digits = 6)

Tabulky vytvarené funkci kable respektuji nastaveni poctu vystupnich ¢islic,
ale navic je mozné urcit pocet desetinnych mist, pro zaokrouhleni vystupa v
tabulce. Volba poctu desetinngch mist pro zaokrouhleni se jmenuje digits (stejné
jako globalni volba poc¢tu vsech ¢islic na vystupu, coz muze byt trochu matouc).
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Pokud bychom chtéli kazdy sloupec tabulky zaokrouhlit jinym zptsobem, je mozné
ve volbé digits pouzit vektor. V nésledujici tabulce je prvni sloupec zaokrouhleny
na dvé a druhy na jedno desetinné misto.

Jako oddeélova¢ desetinnych mist slouzi podle
Ceské typografické tradice desetinna c¢arka. Na- -
stavit desetinnou ¢arku pro vSechny vystupy lze IQbio  IQfoster
globélné volbou options(QutDec = ",") Lokalni 5 36442,47 36128,3
nastaveni v tabulce muZeme ménit v parametru 10 29216,81 25761,1
format.args jako volbu decimal.mark. 12 27646,02 31415,9

Pro ¢tenére je nepiijemné, pokud by mél ¢ist 19 30473,45 273319
dlouhd disla, kterd postradaji jakékoliv formédto- 26 33615,04 33300,9
vani. Dobrym zvykem je oddélit kazdé tri cislice v
¢islovkach mezerou (nebo jingm znakem). Oddélovaé tisict se nastavi ve volbé
format.args, parametrem big.mark. Protoze argument funkce big.mark pro-
chézi dvoji expanzi, musime zpétnd lomitka zmnozit na ¢tyfi. Funkce kable je
nastavena tak, aby specialni znaky v bunkach expandovala do formatu stravitel-
ného KTEXem. Napr. zpétné lomitko transformuje na sekvenci \textbackslash,
znak procenta na \% apod. Pokud ale vkladame specialni X TEXovské znaky pfimo
do bunék, musime toto chovani potlacit volbou escape = FALSE.

kable(mydatalc(l, 2)] * 100 * pi,
booktabs = TRUE,
digits = c(2, 1),
escape = FALSE,
format.args = list(decimal.mark = ",", big.mark = "\\\\,")

)

Rozsireni funkce kable, balik kableExtra

Pouzivani tabulek vytvdfenych funkei kable se ujalo, (snad) hlavné proto, ze
knitr podporuje vytvareni dokumenti v odleh¢eném znackovacim jazyce R
Markdown. Proto brzy vzniklo rozsiteni moznosti pro formatovani tabulek, balik
kableExtra. Pri pouziti baliku kableExtra by zdrojovy text mél obsahovat
radek:

require(kableExtra)

Balik kableExtra zavadi nékolik novych funkei, jejichz vstupem je tabulka kable,
kterou na vystupu modifikuji. P¥i praci s balikem kableExtra se doporucuje
vyuzivat pro presmérovani vystupti softwarovou rouru, operator %>%8. Roura

8Roura %>% neni zékladni funkci programu R, ale je balikem kableExtra nactena z balicku
magrittr.
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presméruje vystup jedné funkce na vstup druhé. Napf. v R (po nacten{ balicku
kableExtra) jsou tyto dva radky

kable (mydata)
mydata %>% kable()

ekvivalentni zpusoby k zobrazeni tabulky pomoci funkce kable.

Modifikace celych radka a sloupct tabulky

Nasledujici priklad ukazuje pouziti funkei pro modifikaci fadk nebo sloupct
row_spec resp. column_spec. Prvnim z argumentt téchto funkei je ¢islo radku
(sloupce), ktery mame modifikovat. Zahlavi je oznaceno jako fddek 0, ovSem
nazvy radku, pokud se zobrazuji, jsou pocitany jako prvni sloupec.

Funkce row_spec a column_spec mohou modifikovat typ pisma, pficemz
nazvy parametru jsou samovysvétlujici (bold, italic, monospace, underline,
strikeout?). Zména barvy pisma a pozadi se provede nastavenim parametrii
color a background. Barvy lze zadavat ve formatu RGB nebo lze pouzit stan-
dardni nazvy barev z TEXovského baliku xcolor. Balik xcolor je tfeba mit
nacteny v hlavi¢ce dokumentu, s pfislusnou volbou (napf. x11names).

Dalsi parametry uz maji funkce row_spec a column_spec rozdilné a zminime
je pro kazdou funkci zv1ast.

Funkce row_spec miize ménit velikost pisma na vybraném radku tabulky
parametrem font_size. Tento parametr vyzaduje ¢islo, velikost fontu v bodech.
Pro ETgXovskou funkci \fontsize, kterd potom skutecné méni velikost fontu v
radku, je automaticky dopocitana vyska radku pro zvolenou velikost pisma.

V parametru align je mozné meénit
zarovnani bunék v radku pismenem c,

1, r. Ve vysledném ETEXovském sou- 1Q

boru se tato volba projevi nastavenim \/Q \/Q <
TEXovského makra \multicolumn pro @é ’8&1 sy
vSechny buiiky na fadku (je tedy mozné @

pouzit také volbu svislé ¢ary | pro vloZeni 5 116 115 hieh
vertikdlni linky). Jestlize v této volbé uve-
deme jediné pismeno, zarovnaji se stejné o7 gg 100 medium
vSechny bunky na radku, vektor pismen 97 87 low ‘
muze nastavit specialni zarovnani pro kaz- 26 107 106 Tow ‘

dou bunku. Volba align zrusi specialni
volby ve sloupcich. Na fadku 3 ve sloupci s

9Vyzaduje IATEXovsky balik ulem.
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oznacenim radkt tabulky podle nastaveni sloupcti by méla dvanactka byt vysdzena
kurzivou. Podobné je zrusena volba svislé linky za poslednim sloupcem.
Parametr angle nastavi pootoceni napisu na radku. Uhel otoceni se uvadi ve
stupnich. Pootoceni lze nastavit pro kazdou bunku radku zvlast tim, ze uvedeme
v parametru angle vektor.
Pokud je parametr hline_after nastaven na TRUE, bude za oznacenym rad-
kem vloZena horizontalni linka.

Pro sloupce jsou dalsi volbou nastavenou ve funkci column_spec parametry
border_left a border_right pro zobrazeni vertikalnich linek z jedné nebo druhé
strany sloupce (to uz umime zafazenim znaku | do volby align funkce kable,
ale volby border_x* jsou obecnéjsi, pouzitelné nejen pro KTEX také pro jazyk
Markdown).

Posledni funkei pouzitou v tomto prikladu je add_header_above, kterd prida
dalsi radek nad bézné zahlavi tabulky. Také v zdhlavi musime mezi sloupce pocitat
i sloupec s nazvy radki, pokud je zobrazen volbou row_names = TRUE. Nové
zahlavi bude oddéleno od ptivodniho vodorovnou linkou. V I¥TEXu je tato linka
vytvorend makrem \cline, které ma v argumentu pomlcku, v ¢eské lokalizaci
TEXu aktivni znak. Pred tabulkou musime nastavit \shorthandoff{-} a za
tabulkou zase vratit znaku pomlcka aktivni priznak prikazem \shorthandon{-}.

kable(mydata, booktabs = TRUE, row.names = TRUE) %>%
row_spec(0, angle = -45) %>%
row_spec(l, underline = TRUE, strikeout = TRUE) %>%
row_spec(2, bold = TRUE,

color = "white", background = "#959595") I>%
row_spec(3, align = c("c", "1", "1", "r")) %W>%
row_spec(4, font_size = 8, hline_after = TRUE) %>’
column_spec(1l, italic = TRUE) %>%
column_spec(4, border_right = TRUE) %>
add_header_above(c("", "IQ" 2), bold = TRUE)

Formatovani jednotlivych bunék

Specialni formatovani nékterych vybranych bunék v tabulce se nastavuje funkci
cell_spec. Funkce cell_spec ma podobné parametry jako row_spec, ale na
rozdil od funkci row_spec a column_spec je tfeba tuto funkci pouzit jesté pred
formatovanim tabulky pomoci funkce kable. To znamend, Ze musime modifikovat
data, kterda poté budou zpracovana funkci kable. Protoze vlastni data by méla
zustavat po celou praci nedotéend, je vhodné pro zpracovani do vystupu pouzit
jen kopii dat.
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V tabulce jsou bunky sloupce ,,I1Qfoster*
vysazeny mensim osmibodovym pismem,

IQbio IQfoster class

pokud je hodnota v tomto sloupci mensi nez 9 116 115 high

ve sloupci ,,IQbio“, jinak jsou vysdzeny vét- 10 93 82 medium
§fm, dvandctibodovym pismem. V této ta- 12 388 100 medium
bulce opét vkladdme specialni WTEXovské 19 97 87 low
sekvence, volbu fontu, pfimo do bunék ta- 26 107 106 low
bulky, takze musime nastavit volbu escape

= FALSE.

Funkce cell_spec méni datovy soubor, proto musime dodrzovat pravidla
programu R pro praci s datovymi typy. Vysledek, ktery vraci funkce cell_spec je
vzdy typu ,character®. Program R konvertuje na typ ,,character” automaticky typ
,numeric“, ale tfeba typ ,factor* takové automatické konverzi nepodléhd. Protoze
treti sloupec naseho datového souboru je zrovna typu ,factor”, je nutné jej nejprve
konvertovat na ,character”, aby vystup funkce cell_spec byl kompatibilni s
celym sloupcem. Pouziti funkce cell_spec na bunky prvniho a druhého sloupce
diky automatické konverzi nepiisobi problémy.

# nechceme ménit plivodni data, ale jen jejich kopii
cdata <- mydata
cdata$IQfoster <- cell_spec(cdata$IQfoster,
font_size = ifelse(cdata$IQfoster < cdata$IQbio, 8, 12)
)
cdatal[1,1] <- cell_spec(cdatall,1], bold = TRUE)
# tfetimu sloupci musime zménit typ z faktoru na character
cdatal[,3] <- as.character(cdatal,3])
cdatal1,3] <- cell_spec(cdatal[1,3], bold = TRUE)
kable(cdata, booktabs = TRUE, escape = FALSE)

Poznamky v tabulce

Poznamky se do tabulky vkladaji bez automatického propojeni znacky a textu
poznamky, tj. vklada se samostatné znacka do tabulky a samostatné znacka
a text poznamky za tabulku. Znacku pro poznamky do policka nebo popisu
tabulky vkldddme funkcemi footnote_marker_* (hvézdicka nahrazuje volbu
typu oznadeni pozndmky: alphabet, number, symbol, none). Znacku do bunky
v tabulce vlozime pifimo do dat jeSté pred zpracovanim tabulky funkci kable.
Samoziejmé, Ze pripojeni této znacky k dattim méni typ dat v burice na typ
ycharacter, a musime stejné jako u funkce cell_spec vénovat pozornost tomu,
aby s typem ,character* byl v souladu typ prislusného sloupce.

Parametrem funkci footnote_marker_x je cislo, podle kterého se vybere
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konkrétni znacka pro dany typ markeru, napi. pro marker typu symbol jsou
prvnimi étyfmi znackami znaky *, T, ¥, 8. V piikladu je nalezeno maximum a
oznaceno poznamkou pod tabulkou. Dalsi dvé poznamky jsou vlozeny do bunék
zadanych fadkovym a sloupcovym indexem.

Vlastni poznamky, tj. znacku a text poznamky, vklada funkce footnote za
tabulku. Znacky pozndmek pod tabulkou se vyhodnocuji v poradi, v jakém jsou
poznamky zapsany funkci footnote a v zavislosti na parametru footnote_order,
ktery urcuje poradi pro zobrazeni poznamek podle typu znacky. V prikladu jsou
nejprve zobrazeny poznamky znacené pismeny a poté poznamka oznacena cislem.

Ve vysledném IXTEXovském souboru je poznamka za tabulkou vlozena jako

dalsi radek tabulky makrem \multicolumn. Protoze Sitka tabulky se 7idi sitkou

.....

tabulkou ovlivnit sifku celé tabulky, jak tomu je v nasem piikladu (viz tab. 2).

# nechceme ménit plivodni data, ale jen jejich kopii

cdata <- mydata

# nalezneme soufradnice pro maximum v numerickjch datech

maximum <- which(mydata[1:2] == max(mydatal[1:2]), arr.ind=TRUE)

cdatal[1:2] [maximum] <- paste(mydatal[1:2] [maximum],
footnote_marker_alphabet(2), sep="")

cdata[2,1] <- paste(cdata[2,1],
footnote_marker_alphabet(3), sep="")

cdatal[,3] <- as.character(cdatal,3])

cdatal[1,3] <- paste(cdatall,3],
footnote_marker_number(1l), sep="")

kable(cdata, booktabs = TRUE, row.names = TRUE, escape = FALSE,
caption = paste("Poznamky v tabulce",
footnote_marker_alphabet (1), sep="")) %>%

footnote(alphabet=c("Dlouhd poznémka zpisobi roztaZeni tabulky",

"Zde je maximum.", "DalSi poznamka v potradi."),
number = ("Poznamka oznadend &islem."),
footnote_order = c("alphabet", "number")

)

Vylepsené chovani poznamek v tabul-
kach zavadi I¥TEXovsky balik se jménem . .
threeparttable. Tento balik vklada po- IQbio  IQfoster  class
zndmky pod tabulku do samostatné ¢asti, 5 116 115  high
kterou zalamuje podle sitky tabulky. Balik 10 93 82  medium
threeparttable se aktivuje stejnojmen-
nou volbou funkce footnote.

Funkce footnote umoziuje znacit pred
poznamky také titulky.

Cislované pozndmky:

! Poznamka zalomend na $irku ta-
bulky.

& Dalsi poznamka.
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Tabulka 2: Pozndmky v tabulce®

1IQbio IQfoster class

5 116 115 high!

10 93¢ 82 medium
12 88 100 medium
19 97 87 low

26 107 106 low

& Dlouha poznamka zpusobi roztazeni tabulky

b 7de je maximum.
¢ Dalsi poznamka v poradi.
I Pozndmka oznacend ¢islem.

kable(mydata[1:2, ], booktabs = TRUE) %>%

footnote(threeparttable=TRUE, escape=FALSE,

number = "Poznamka zalomend na Sirku tabulky.",
number_title = "Cislované poznamky:",

alphabet = "DalSi poznamka."

)

Seskupeni radkid, pridavné linky a zvyraznéné radky

Rédky tabulky lze sdruzovat funkci group_rows.
Jeji prvni parametr je oznaceni skupiny radki.
Dalsi dva parametry jsou c¢iselné a ukazuji na
prvni a posledni fadek dané skupiny. V nésledu-
jicim kédu jsou parametry funkce group_rows
zadany bud napevno, nebo jsou vypocteny podle
obsahu posledniho sloupce tabulky.

kable(mydata, row.names=FALSE,
booktabs = TRUE) %>%

group_rows ("Medium class", 2, 3) %>%

group_rows ("Low class",
min(which(mydata$class == "low")),
max (which(mydata$class == "low")))

IQbio IQfoster class
116 115  high
Medium class
93 82 medium
88 100  medium
Low class
97 87 low
107 106 low
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Pokud je treba v tabulce vyrazné oddeé-

lit fadky, priddme linky do funkce row_spec IQbio IQfoster  class

nastavenim parametru hline_after resp. 116 115 high
extra_latex_after. Uz vime, ze funkce 93 82 medium
row_spec ma jako prvni parametr ¢islo fadku, 88 100  medium
na ktery se maji aplikovat dané speciality. Pa- 97 87 low
rametr extra_latex_after muze obsahovat ja- 107 106  low

koukoliv sekvenci XTgXovskych prikazl, které
budou vlozeny za dany radek. Pokud pouzijeme
napt. \cline pro IXTEX s ¢eskou volbou pro babel, musime samoziejmé pred
tabulkou nastavit pomlcku z aktivniho znaku na pismeno.

kable(mydata, booktabs = TRUE,

row.names=FALSE) %>%
row_spec(3, hline_after = TRUE) %>%
row_spec(l, extra_latex_after = "\\cline{1-2}")

Volba latex_options = "striped" pro
funkci kable_styling barevné zvyrazni radky
tabulky. Toto zvyraznéni provede prikaz

IQbio IQfoster class

\rowcolors z baliku xcolor, ve spolupraci s 116 115  high
piikazem \showrowcolors. Oba tyto prikazy 93 82 medium
vklada knitr do TgXovského souboru za hla- 88 100  medium
vicku tabulky. Barva zvyraznéni je zvolena v 97 87 low
parametru stripe_color a voli se z deklarova- 107 106 low

nych barev v zavislosti na baliku xcolor.

kable(mydata, booktabs = TRUE,
row.names = FALSE) %>

kable_styling(latex_options = "striped",
stripe_color="gray!20")

Plovouci prostredi pro tabulky

Do plovouciho prostfedi table jsou tabulky umistény, pokud obsahuji parametr
caption nebo pokud ma funkce kable_styling nastavenu volbu latex_options.
Parametry pro umisténi tabulky na strance jsou brany z defaultniho nasta-
veni BMTEXu'C. Zménit nastaveni pro umisténi jediné tabulky mutZeme funkci
kable_styling volbou latex_options. Parametr [h] bude zapsin nastavenim
hold_position a parametr [H] bude nastaven volbou HOLD_position. Pro dru-
hou moznost potfebujeme mit v IATEXu nacteny balicek float.

10Globalné se tyto volby se méni definici v hlaviéce dokumentu, napt. \def\fps@table{htbp}.
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Tabulky obtékané textem zvlada KITEXov-

ské prostiredi wraptable z baliku wrapfig. Do IQbio  TQfoster  class

tohoto prostfedi se tabulka zapisuje volbou 116 115 high
position nastavenou budto na float_right, 93 82 medium
nebo float_left. Tabulka bude zafazena do na- 88 100 medium

sledujiciho odstavce. Prostiedi wraptable vyne-
chavé pro tabulku misto podle rozmeéru tabulky.
Obvykle je ale vhodné nastavit pocet vynechanych radka pro tabulku rucné.
Napft. predefinovani \def\WF@wli{7} vyhradi pro tabulku misto vysoké jako
sedm Fadki. Samoziejmé musime pfedem zménit kategorii pro zavinic¢ na kate-
gorii pismene makrem \makeatletter a potom zase zpét na kategorii makrem
\makeatother.

kable(mydatal[1:3,], booktabs = TRUE, row.names=FALSE) %>
kable_styling(position = "float_right")

Nanestésti funkce kable_styling zapiSe pro prostiedi wraptable parametr
pro $itku tabulky Opt (sdzej tabulku podle jeji sitky), coz pusob{ kolize s nadpisem
pred tabulkou, a funkce kable neumi zaradit popisek az za tabulku, takze s
popisky obtékanych tabulek nastavaji potize. Podobné potize zpusobi, jestlize
byla pri vytvareni tabulky dvakrat pouzita funkce kable_styling (z toho jednou
s volbou latex_options).

Tabulky s volbou longtable

Tabulky, které se rozmérem nevejdou na jedinou stranu, je vhodné sazet za pomoci
prostiedi longtable. V nasledujicim piikladu je tabulka se zvolenym prostiedim
longtable, ve které je prehlednost zajisténa podbarvenim sudych fadku. Protoze
radky jsou podbarveny, neni zapotiebi oddélovat skupiny radku separatorem
\addlinespace z parametru linesep. Parametr repeat_header_text obsahuje
text, ktery v zahlavi na dalsich strandch oznamuje pokrac¢ovani tabulky. Parametr
repeat_header_method je defaultné nastaven na append, coz znamenad, Ze se na
dalsich stranach opakuje cely popisek z caption, nastaveni replace zobrazi na
dalsi strané jen text z repeat_header_text.

Tabulka 3: Dlouha tabulka

IQbio IQfoster class

82 82 high
80 90 high
88 91 high
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Tabulka 3: Pokracovani tabulky

IQbio IQfoster class

108 115  high
116 115  high
117 129  high
132 131  high
71 78 medium
75 79 medium
93 82 medium

mydata <- carData::Burt[1:10,]

kable(mydata, longtable = TRUE, linesep = "", booktabs = TRUE,
caption = "Dlouha tabulka") %>%

kable_styling(latex_options = c("striped", "repeat_header"),
repeat_header_method = "replace",
repeat_header_text = "Pokralovani tabulky",
stripe_color="gray!20")

Nastaveni ETpXu

V predchozim textu bylo zminéno nékolik baliki, které jsou zapotiebi pro sazbu
tabulek produkovanych v programu R funkci kable. Pro shrnuti jsou zde uvedeny
baliky, které by pii prekladu dokumentu mohly byt zapotiebi.

\usepackage{booktabs} % tabulky oddélené linkami
\usepackage [table]{xcolor} ¥ podbarvené Fadky
\usepackage{makecell} % specidlni format jednotlivyjch bunék
\usepackage{threeparttable} ¥ poznamky pod tabulkou
\usepackage{float} % volba [H] pro plovouci tabulky
\usepackage{wrapfig} % obtékané tabulky

\usepackage [normalem] {ulem} % pfeSkrtnuté pismo
\usepackage{longtable} % dlouhé tabulky

Summary: Tables in well-documented statistical
calculations

The article describes the method of publishing well-documented statistical cal-
culations using software R. It is specially about creating tables using knitr and
kableExtra.
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LuaTgX version 1.0.0

‘l HANS HAGEN I

After ten years of development, the first stable version of the LUATEX engine
was released at the 10th International CONTEXT Meeting 2016. The article
describes the beginnings, the development, and the future of LUATEX.

Keywords: Lua, LUATEX, CONTEXT

The release

After some ten years of development and testing, on September 9, 2016, we
released LUATEX 1.0.0! It happened at the tenth meeting of the CONTEXT users
and developers group in the Netherlands.

Instead of staying below one and ending up with versions like 0.99.1234, we
decided that the moment was there to show the TEX audience that LUATEX is
stable enough to lose its beta status. Although functionality has evolved and
sometimes been replaced, we have been using LUATEX ourselves in production
right from the start. Of course there are bugs and for sure we will fix them.

Our main objective was and still is to provide a variant of TEX that permits
user extensions without the need to adapt the inner workings. We did add a

38 por: 10.5300,/2018-1-4/38



few things here and there but they mostly relate to opening up the inner parts
and/or the wish to influence some hard-coded behaviour. Via LUA we managed
to support modern functionality without bloating the code or adding more and
more dependencies on foreign code. In the process, a stable and flexible MetaPost
library became part of the engine.

The functionality as present now will stay. We might open up some more
parts, we will stepwise clean up the code base while staying as close as possible
to the Knuthian original, we will try to document bits and pieces. We might also
experiment a bit with better isolation of the backend, and simplify some internals.
For that we can use the experimental version but if we diverge too much we may
need to give that another name.

We want to thank all those who have tested the betas and helped to make
LUATEX better.

Hans Hagen
Hartmut Henkel
Taco Hoekwater
Luigi Scarso

The past

Originally we planned to release the first version a few years ago but our ambitions
didn’t work out well with that schedule so we finally took a decade to get there.
For the record it is good to summarize what happened during those years.

e Around 2005, after we talked a bit about extending TEX in a flexible way
and Hartmut added the LUA scripting language to pdfTEX as an experiment.
This add-on was inspired by the LUA extension to the SciTE editor that I
(still) use.

e At that time one could query counter registers and box dimensions and
print strings to the TEX input buffer.

e The Oriental TEX project then made it possible to go forward and come
up with a complete interface. For this, Taco converted the code base from
Pascal to C, quite an impressive effort.

e We spent more than a year intensively discussing, testing and implementing
the interface between TEX and LUA. Many binaries and lots of test code
were flying between Taco and my machine as we progressed and decided
what directions to go. These were really interesting times.

e In successive years, we polished things and extended bits and pieces and
in recent years we cleaned up interfaces, polished some code, filled in gaps
and reached the point where we were more or less satisfied.

e The core is still traditional TEX, but has been extended with pdfTEX protru-
sion and expansion (reworked) and directional features from Aleph (cleaned
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up). We did add some extensions (in e-TEX fashion) but removed most of
the ones that we inherited from pdfTEX because LUA could do better.

e The backend and extension interfaces are now mostly separated and al-
though we don’t expect to add more backends, it makes the code somewhat
cleaner because all kinds of PDF-related issues are no longer mixed with
front-end mechanisms.

e The font subsystem is no longer limited to 8-bit fonts. It must be noted
that, for instance, OpenType support is done in LUA, which provides a
lot of flexibility. This also serves as an example of extensibility. A small
TEX core, independent of libraries, was definitely an objective and it works
out well.

o The (rewritten but compatible) hyphenation machinery can use runtime
loaded (and extended) patterns. There are a few extensions and, of course,
one can revert to LUA for more.

e Already at an early stage, hyphenation, ligaturing and kerning were sepa-
rated, which was one step in adding callbacks to nearly every stage in the
typesetting process.

o Math supports wide (more than 8-bit) characters too so that one can
implement Unicode math easily. The machinery has OpenType math code
paths because there are some fundamental differences with traditional TEX
math fonts.

o Although the kpse library is still the default interface to the file system,
all in- and output can be controlled and intercepted, for instance for input
filtering or re-encoding on the fly.

o The token scanner has been opened up so that one can write (simple)
parsers. Experimental interception code didn’t prove to be useful, so that
interface has been dropped. We kept it simple and efficient.

e During callbacks related to the node lists, individual nodes can be accessed
and manipulated at will. Of course, one needs to know a bit about the inter-
nals and not mess up the lists to the extent that TEX will choke on it: things
that ‘can’t happen’ now can. Most of the original documentation of the
code by Don Knuth still applies (which was another objective) but of course
directional support and such go beyond that. And it’s surprisingly fast.

e Images and reusable boxes are now native nodes; they travel through the
system as special kinds of rules instead of whatsits with dimensions. Users
can define their own rule types too.

There is more to say but much has been reported already in articles in this and
other journals. In the CONTEXT distribution, there are four documents describing
aspects of the development and choices we have made (mkiv.pdf, hybrid.pdf,
about.pdf and still.pdf) and we keep writing (onandon.pdf). One thing will
hopefully be clear by now: the choice of LUA was a good one.
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The future

The project is driven by CONTEXT users and CONTEXT development, which is
why we found it proper to release version one at the tenth meeting. Right from
the start, CONTEXT supported LUATEX and this means that most mechanisms
have been tested in production. There is some risk in this as users then are
always forced to update the binary with the macros, but the CONTEXT garden
provides easy ways to deal with this. In fact, most users switched to the new
engine pretty soon after we started rewriting CONTEXT. We greatly appreciate
their patience with us.

Raw performance of LUATEX is of course less than 8-bit pdfTEX but in practice
and on modern machines LUATEX behaves well. In fact, many mechanisms, like
native XML handling and MetaPost processing, are way faster in CONTEXT MkIV
then in the now frozen MKII version. Given the fact that we’re using Unicode
and more complex fonts, one can safely assume that in CONTEXT, the overhead
due to delegation to LUA has no real drawbacks.

We will continue development, but functionality will stay stable within ver-
sions. The code will be further streamlined and documented. We deliberately
postponed some cleanup till after version one. And, of course, bugs will be fixed.
We hope to stepwise improve the manual too. So what will the future bring?

e So far, we have managed to avoid extensions beyond those needed as part
of the opening up. We stick close to Don Knuth’s concepts so that existing
documentation still conceptually applies. We keep our promise of not adding
to the core. But we might open up (make configurable) some of the remaining
hard-coded properties.

o Some node lists can use a bit of (non-critical) cleanup, for instance passive
nodes, localpar nodes, and other leftovers. Maybe we should add missing
left /right skips.

o We can optimize some callback resolution (more direct) so that we can gain
a little performance.

o Inheritance of attributes needs checking and maybe we need to permit some
more explicit settings.

e We will move some more code to the API file and plan to update the global
PDF and LUA states consistently (there are some leftovers from the early
days). Some C macros can probably go away.

e We can possibly minimize some return values of LUA functions and only
return nil when we expect multiple calls in line. This might be more efficient.
We plan to look into LuA 5.3 but we might well conclude that it’s better
to stick with 5.2.

e We have to figure out a way to deal with literals in virtual characters. This
relates to font switching in the result.
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e Maybe we will reorganize some code, so that documentation is easier. We
hope to continue to stick close to what Don Knuth documents.

e We can clean up and isolate the backend a bit more. We could also add a
few more options to delegate actions to LUA and we should get rid of some
historic PDF artifacts.

Of course, we have some ideas of what to do next but these don’t need an

extension to the engine because we can use LUA for that.

In that perspective, it is tempting to think of a (lean and mean) LUATEX
variant for CONTEXT: one close to the traditional core with many hooks and a
minimal number of dependencies on libraries and such. In a CONTEXT setup,
a user only needs LUATEX because all (workflow) related scripts are written in
Lua and if additional functionality (like graphic conversions) is needed, it can
easily be provided by external programs.

We will not touch the stable version unless it concerns bug fixes and/or simple
extensions, but we will keep exposing CONTEXT users to the experimental branch
(as we do now). Of course users of other macro packages can pick up binaries
from the compile farm that has been set up by Mojca and friends.

So ... be prepared.

Verze 1.0.0 stroje LuaTEX

Po deseti letech vyvoje byla na jubilejnim desatém Mezinarodnim setkani uzivatelu
CoNTEXTu v roce 2016 vydana prvni stabilni verze TrXového stroje LUATEX.
Clanek popisuje zacatky, vyvoj a budoucnost LUATEXu.

Klicova slova: LuaA, LUATEX, CONTEXT

Hans Hagen, pragma@uwzxs.nl
Pozndmka redakce: Zacatkem roku 2019 dojde k vydani verze 1.1.0 stroje LUATEX.
Tato verze bude soucdsti distribuce TEX Live 2019. Zmeény od verze 1.0.0 zahrnuji

prechod z verze 5.2 jazyka LUA na verzi 5.3, ndhradu knihovny poppler pro cteni
PDF dokumenti za knihovnu pplib a podporu procesorové architektury ARM.
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Emoji Again

l HANs HAGEN I

Since the 10th International CONTEXT Meeting in 2016, CONTEXT has sup-
ported the OpenType colr and cpal tables that are used in color fonts and
also to produce emoji. The article introduces emoji and uses the MICROSOFT’s
seguiemj font to show how emoji are constructed from glyphs, how emoji can be
stacked into sequences, and how the palettes of a color font can be changed in

CONTEXT.
Keywords: Lua, LUATEX, CONTEXT, OPENTYPE, emoji

Because at the CONTEXT 2016 meeting color fonts! were on the agenda, some
time was spent on emoji (these colorful small picture glyphs). When possible I
bring kids to the BachoTEX conference so for the 2017 BachoTUG I decided to
do something with emoji that, after all, are mostly used by those younger than I
am. So, I had to take a look at the current state. Here are some observations.

The UNICODE standard defines a whole lot of emoji and if mankind manages
to survive for a while one can assume that a lot more will be added. After all,
icons as well as variants keep evolving. There are several ways to organize these
symbols in groups but I will not give grouping a try. Just visit emojipedia.org
and you get served well. For this story I only mention that:

There are quite some shapes and nearly all of them are in color. The yellow
ones, smilies and such, are quite prominently present but there are many
more.

A special subset is filled by persons: man, woman, girl, boy and recently a
baby.

The grown ups can be combined in loving couples (either or not kissing)
and then can form families, but only upto 2 young kids or gender neutral
babies.

All persons can be flagged with one of five skin tones so that not all persons
(or heads) look bright yellow.

Interesting is that girls and boys are still fond of magenta (pinkish) and
cyan (blueish) cloths and ornaments. Also haircuts are rather specific to
the gender.

For rendering color emojis we have a few color related OPENTYPE font
properties available: bitmaps, SVG, and stacked glyphs. Now, if you think of the

1For that occasion the cowfont, a practical joke concerning Dutch ‘koeieletters’, were turned
into a color font and presented at the meeting.
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combinations that can be made with skin tones, you realize that fonts can become
pretty large if each combination results in a glyph. In the first half of 2017
MICROSOFT released an update for its emoji font and the company took the
challenge to provide not only mixed skin tone couples, but also supported skin
tones for the kids, including a baby.

This recent addition already adds over 25,000 additional glyphs! so imagine
what will happen in the future. But, instead of making a picture for each variant,
a different solution has been chosen. For coloring this seguiemj font uses the
(very flexible) stacking technology: a color shape is an overlay of colored symbols.
The colors are organized in palettes and it’s no big deal to add additional palettes
if needed. Instead of adding pre-composed shapes (as is needed with bitmaps and
SVG) snippets are used to build alternative glyphs and these can be combined
into new shapes by substitution and positioning (for that kerns, mark anchoring
and distance compensation is used).

So, a family can be constructed of composed shapes (man, woman, etc) that
each are composed of snippets (skull, hair, mouth, eyes). So, effectively a family
of four is a bunch of maybe 25 small glyphs overlayed and colored. In Figure 1
we see how a shape is constructed out of separate glyphs. Figure 2 shows how
they can be overlayed with colors (we use a dedicated color set).

o
¥ ]
25
¢

Figure 1 Emoji snippets.

When a font supports it, a sequence of emoji can be turned into a more
compact representation. In Figure 3 we see how skin tones are applied in such
combinations. Figure 4 shows the small snippets.

IThat is the amount I counted when I added all combinations runtime but the emojipedia
mentions twice that amount. Currently in CONTEXT we resolve such combinations when
requested.



Figure 2 Emoji snippets overlayed.

When we have to choose a font we need to take the following criteria into
account:

e What is the quality of the shapes? For sure, outlines are best if you want to
scale too.

e How efficiently is a shape constructed? In that respect a bitmap or SvG
image is just one entity.

e How well can a (semi)arbitrary combinations of emoji be provided? Here the
glyph approach wins.

e Are all skin colors for all human relates shapes supported? Actually it opens
the possibility for racist fonts.

e Are all reasonable combinations of persons supported? It looks like (de-
pending on time and version) kissing men or women can be missing, maybe
because of social political reasons.

e Are black and white shapes provided alongside color shapes?

Maybe an SVG or bitmap image can have a lot of detail compared to a stacked
glyph but, when we’re just using pictographic representations, the latter is the
best choice.

When I was playing a bit with the skin tone variants and other combinations
that should result in some composed shape, I used the UNICODE test files but
I got the impression that there were some errors in the test suite, for instance
with respect to modifiers. Maybe the fonts are just doing the wrong thing or
maybe some implement these sequences a bit inconsistent. This will probably
improve over time but the question is if we should intercept issues. I'm not in
favour of this because it adds more and more fuzzy code that not only wastes
cycles (energy) but is also a conceptual horror. So, when testing, imperfection
has to be accepted for now. This is no big deal as until now no one ever asked
for emoji support in CONTEXT.

When no combined shape is provided, the original sequence shows up. A
side effect can be that zero-width-joiners and modifiers become visible. This
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family man family family woman family man
woman woman woman girl boy
girl boy girl boy girl boy

{®
(LN

family man family family family man
dark skin man light woman light skin tone
tone woman skin tone girl boy woman dark
girl baby woman skin tone
light girl medium
skin tone skin tone
girl dark boy medium
skin tone skin tone

Figure 3 Emoji families and such with skin tones.

jI I - -

Figure 4 Emoji glyphs.

depends on the fonts. Users probably don’t care that much about it. Now how
do we suppose that users enter these emoji (sequences) in a document source?
One can imagine a pop up in the editor but TgXies are often using commands
for special cases.

We already showed some combined shapes. The reader might appreciate the
outcome but getting there from the input takes a bit of work. For instance a two
person man 1light skin tone woman medium skin tone girl medium-light skin
tone baby medium-1light skin tone involves this:
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font

features

step 1

step 2

step 3

step 4

11: seguiemj.ttf @ 10.0pt

[basic: ccmp=yes, dist=yes, mark=yes, mkmk=yes,
script=dflt, tlig=yes, trep=yes] [extra: analyze=yes,
autolanguage=position, autoscript=position,
checkmarks=yes, colr=yes, curs=yes, devanagari=yes,
dummies=yes, extensions=yes, extrafeatures=yes,
extraprivates=yes, kern=yes, liga=yes, mathkerns=yes,
mathrules=yes, mode=node, spacekern=yes]

QIALRIOL [+1LT] U+1F468: @) U+1F3FB: (]
U+200D: | U+1F469: (M) U+1F3FD: {} U+200D: | U+1F467: R
U+1F3FC: §3 U+200D: | U+1F476: (D U+1F3FC:[{3

feature 'ccmp', type 'gsub_ligature', lookup 's_s_0',
replacing U+1F468 upto U+1F3FB by ligature U+F01C5
case 2

feature 'ccmp', type 'gsub_ligature', lookup 's_s_O',
replacing U+1F469 upto U+1F3FD by ligature U+F01D2
case 2

feature 'ccmp', type 'gsub_ligature', lookup 's_s_0',
replacing U+1F467 upto U+1F3FC by ligature U+FO1BC
case 2

feature 'ccmp', type 'gsub_ligature', lookup 's_s_0',
replacing U+1F476 upto U+1F3FC by ligature U+FO021A
case 2

OAR@ [+TLT] U+F01C5: €D U+200D: | U+FO1D2: (@)
U+200D: | U+FO1BC: f&) U+200D: | U+F021A: /@

feature 'ccmp', type 'gsub_contextchain', chain lookup
's_s_2', replacing single U+F01C5 by U+F15C4

OO [+TLT] U+F15c4:8 U+200D: | U+FO1D2: (@
U+200D: | U+FO1BC: §&) U+200D: | U+F021A: &

feature 'ccmp', type 'gsub_contextchain', chain lookup
's_s_3', index 1, replacing character U+200D upto
U+F01D2 by ligature U+F15EC case 4

BAR© [+TLT] U+F15C4:8 U+F15EC:[ U+200D: |
U+FO1BC: §&) U+200D: | U+F0214:
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step

step

step

step

step

step
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feature 'ccmp', type 'gsub_contextchain', chain lookup
's_s_b', index 1, replacing character U+200D upto
U+FO01BC by ligature U+F15B9 case 4

[+TLT] U+F15C4:8 U+F15EC:[ U+F15B9: g U+200D: |
U+F0214:/©®

feature 'ccmp', type 'gsub_contextchain', chain lookup
's_s_6', index 1, replacing character U+200D upto
U+F021A by ligature U+F1607 case 4

[+TLT] U+F15C4:§ U+F15EC:[ U+F15B9: gU+F1607: @

feature 'ccmp', type 'gsub_contextchain', chain lookup
's_s_T7', replacing single U+F15B9 by U+F15AC

8@\ [+TLT] U+F15C4: U+F15EC:[] U+F15AC: g U+F1607: g

feature 'dist', type 'gpos_single', lookup 'p_s_0',
shifting single U+F15C4 by single xy (1.25pt,Opt)
and wh (Opt,Opt)

[+TLT] U+F15C4:f U+F15EC:[] U+F15AC: g U+F1607: g

feature 'dist', type 'gpos_single', lookup 'p_s_1',
shifting single U+F15EC by single xy (Opt,Opt) and
wh (1.25pt,0pt)

[+TLT] U+F15C4:8 U+F15EC:f] [kern] U+F15AC:g
U+F1607: g

feature 'dist', type 'gpos_contextchain', chain lookup
'p_s_2', shifting single U+F15C4 by single (Opt,Opt)
and correction (1.25pt,0Opt)

[+TLT] [kern] U+F15C4:f U+F15EC:[] [kern] U+F15AC: g
U+F1607: @

feature 'dist', type 'gpos_contextchain', chain lookup
'p_s_3', shifting single U+F15EC by single
(4.76074pt,0pt) and correction (Opt,Opt)

feature 'dist', type 'gpos_contextchain', chain lookup
'p_s_3', shifting single U+F15EC by single (Opt,Opt)
and correction (8.27148pt,0pt)



step 11 [+TLT] [kern] U+F15C4:f] [kern] U+F15EC:[] [kern]
U+F15AC: g U+F1607: @

feature 'dist', type 'gpos_contextchain', chain lookup
'p_s_b', shifting single U+F15C4 by single (Opt,Opt)
and correction (-4.76074pt,Opt)

step 12 [+TLT] [kern] U+F15C4:8 [kern] [kern] U+F15EC:[}
[kern] U+F15AC: g U+F1607: g

feature 'mark', type 'gpos_mark2base', lookup
'p_s_27', bound 1, anchoring mark U+F15AC to
basechar U+F15EC => (6.32812pt,0Opt)

step 13 [+TLT] [kern] U+F15C4:f [kern] [kern] U+F15EC:f)
[kern] U+F15AC: g U+F1607: @

feature 'mark', type 'gpos_mark2base', lookup
'p_s_28', bound 2, anchoring mark U+F1607 to
basechar U+F15EC => (0.00977pt,0Opt)

result % [+TLT] [kern] U+F15C4:f [kern] [kern] U+F15EC:[}
[kern] U+F15AC: g U+F1607: g

A black and white example is the following family woman girl:
font 17: seguiemj.ttf @ 10.0pt

features [basic: ccmp=yes, dist=yes, mark=yes, mkmk=yes,
script=dflt, tlig=yes, trep=yes] [extra: analyze=yes,
autolanguage=position, autoscript=position,
checkmarks=yes, curs=yes, devanagari=yes, dummies=yes,
extensions=yes, extrafeatures=yes, extraprivates=yes,
kern=yes, liga=yes, mathkerns=yes, mathrules=yes,
mode=node, spacekern=yes]

step 1 Q™ [+TLT] U+1F469:/ff) U+200D: | U+1F467:{®

feature 'ccmp', type 'gsub_contextchain', chain lookup
's_s_4', replacing single U+1F469 by U+F15E2

step 2 [+TLT] U+F15E2:f] U+200D: | U+1F467: (%

feature 'ccmp', type 'gsub_contextchain', chain lookup
's_s_5', index 1, replacing character U+200D upto
U+1F467 by ligature U+F15BO case 4
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step 3

step 4

step 5

result

[+TLT] U+F15E2:f} U+F15B0: m

feature 'dist', type 'gpos_single', lookup 'p_s_1',
shifting single U+F15E2 by single xy (Opt,Opt) and
wh (1.25pt,0pt)

[+TLT] U+F15E2:f] [kern] U+F15BO: g

feature 'dist', type 'gpos_contextchain', chain lookup
'p_s_4', shifting single U+F15E2 by single
(1.25pt,0pt) and correction (Opt,Opt)

feature 'dist', type 'gpos_contextchain', chain lookup
'p_s_4', shifting single U+F15E2 by single (Opt,Opt)
and correction (4.76074pt,0Opt)

[+TLT] [kern] U+F15E2:f} [kern] U+F15B0: g

feature 'mark', type 'gpos_mark2base', lookup
'p_s_28"', bound 1, anchoring mark U+F15B0 to
basechar U+F15E2 => (0.00977pt,0pt)

fh  [+TLT] [kern] U+F15E2:f] [kern] U+F15B0: @

I will not show all emoji, just the subset that contains the word woman in
the description. As you can see the persons in the sequences are separated by
a zero-width-joiner. There are some curious ones, for instance a woman wearing
turban which in terms of UNICODE input is a female combine with a turban
wearing man becomes a beardless woman wearing a turban. Woman vampires
and zombies are not supported so these are male properties.

DDDO99OODDA
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@ @ blondhaired woman

couple with heart woman man
couple with heart woman woman
family man woman boy

family man woman boy boy
family man woman girl

family man woman girl boy
family man woman girl girl
family woman boy

family woman boy boy
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family woman girl
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family woman girl boy
family woman girl girl
family woman woman boy
family woman woman boy boy
family woman woman girl
family woman woman girl boy
family woman woman girl girl
kiss woman man

kiss woman woman

man and woman holding hands
old woman

pregnant woman

woman

woman artist

woman astronaut

woman biking

woman boot

woman bouncing ball

woman bowing

woman cartwheeling

woman climbing

woman clothes

woman construction worker
woman cook

woman dancing

woman detective

woman elf

woman facepalming

woman factory worker

woman fairy

woman farmer

woman firefighter

woman frowning
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woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

woman

genie

gesturing no
gesturing ok
getting haircut
getting massage
golfing

guard

hat

health worker
in lotus position
in steamy room
judge

juggling
lifting weights
mage

mechanic
mountain biking
office worker
pilot

playing handball
playing water polo
police officer
pouting

raising hand
rowing boat
running

sandal
scientist
shrugging
singer

student

surfing

swimming



@T& woman teacher

@L! @ woman technologist
ﬁﬂ@ ﬂf@ woman tipping hand
QT@ Q@ woman vampire

RT@ ﬂ@ woman walking

@T@ @@ woman wearing turban
[] [] woman with headscarf
&T@ &@ woman zombie

So what if you don’t like these colors? Because we're dealing with TEX you
can assume that if there is some way around the fixed color sets, then it will be
provided. So, when you use CONTEXT, here is a way to overload them:
\definecolor[emoji-red] [r=.4]

\definecolor[emoji-green] [g=.4]
\definecolor[emoji-blue] [b=.4]
\definecolor[emoji-yellow] [r=.4,g=.4]
\definecolor[emoji-gray] [s=1,t=.5,a=1]

\definefontcolorpalette[emoji-s]
[black,emoji-gray]
\definefontcolorpalette[emoji-r]
[emoji-red,emoji-gray]
\definefontcolorpalette[emoji-g]
[emoji-green,emoji-gray]
\definefontcolorpalette [emoji-b]
[emoji-blue,emoji-gray]
\definefontcolorpalette [emoji-y]
[emoji-yellow,emoji-gray]

\definefontfeature [seguiemj-s]
[ccmp=yes,dist=yes,colr=emoji-s]
\definefontfeature[seguiemj-r]
[ccmp=yes,dist=yes,colr=emoji-r]
\definefontfeature[seguiemj-g]
[ccmp=yes,dist=yes,colr=emoji-g]
\definefontfeature[seguiemj-b]
[ccmp=yes,dist=yes,colr=emoji-b]
\definefontfeature [seguiemj-y]
[ccmp=yes,dist=yes,colr=emoji-y]

\definefont [MyEmojiS]

53



[seguiemj*seguiemj-s]
\definefont [MyEmojiR]
[seguiemj*seguiemj-r]
\definefont [MyEmojiG]
[seguiemj*seguiemj-g]
\definefont [MyEmojiB]
[seguiemj*seguiemj-b]
\definefont [MyEmojiY]
[seguiemj*seguiemj-y]

444444
REREREREKRX
@OQPOOD
DDODDDD

Figure 5 Overloading colors by plugging
in a sequence of alternate colors.

In Figure 5 we see how this is applied. You can provide as many colors as needed
but when you don’t provide enough the last one is used. This way we get the
overlayed transparent colors in the examples. By using transparency we don’t
obscure shapes.

The emojipedia mentions “Asked about the design, MICROSOFT told emoji-
pedia that one of the reasons for the thick stroke was to allow each emoji to be
easily read on any background color.” The first glyph in the stack seems to do
the trick, so just make sure that it doesn’t become white. And, before I read
that remark, while preparing a presentation with a colored background, I had
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already noticed that using a background was no problem. This font definitely
sets the standard.

How do we know what colors are used? The next table shows the first color
palette of seguiemj. There are quite some colors so defining your own definitely
involved some studying.

1 2 Kl 7 8 9
14 15 16
230 22 25 f28 29 30 320 33
34 35 41 42 43 44
45 51 52 53 54 55
N W6l 62 63 64 65 A
[ 68 Il 69 | 7475
[ 80 | g3y [sa] s EA
El E2 Bssn el o5 EA El Ea
100 101 Pl [103] 104 105 106 107 108 109 110
115
[ 120 I <2 PR 126 N 127 [ 128 I 120 N 130 [ 131 B 132 |
135
144 145 146 147 148 149 150 151 152 153 154
155 156 157 158 159 160 161 162 163 164 165

166 167 168 169 170 171 172 173 174 175

Normally special symbols are accessed in CONTEXT with the symbol com-
mand where symbols are organized in symbol sets. This is a rather old mecha-
nism and dates from the time that fonts were limited in coverage and symbols
were collected in special fonts. The emoji are accessed by their own command:
\emoji. The font used has the font synonym emoji so you need to set that one
first:

\definefontsynonym
[emoji]
[seguiemj*seguiemj-cl]
Here is an example:
\emoji{woman light skin tone}\quad
\emoji{woman scientist}\quad
{\bfd bigger
\emoji{man health workerl}}

or typeset: ﬂ & bigger g

The emoji symbol scales with the normal running font. When you ask for a
family with skin toned members the lookup can result in another match (or no
match) because one never knows to what extend a font supports it.
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\expandedemoji the sequence constructed from the given string
\resolvedemoji a protected sequence constructed from the given string
\checkedemoji a typeset sequence with unresolved modifiers and joiners re-

moved
\emoji a typeset resolved sequence using the emoji font synonym
\robustemoji a typeset checked sequence using the emoji font synonym

In case you wonder how some of the details above were typeset, there is a
module fonts-emoji that provides some helpers for introspection.

\ShowEmoji show all the emoji in the current font
\ShowEmojiSnippets show the snippets of a given emoji
\ShowEmojiSnippetsOverlay show the overlayed snippets of a given emoji
\ShowEmo jiGlyphs show the snippets of a typeset emoji
\ShowEmojiPalettes show the color palettes in the current font

Examples of usage are:
\ShowEmojiSnippets

[family man woman girl boy]
\ShowEmo jiGlyphs

[family man woman baby girl]
\ShowEmoji ["man]
\ShowEmoji
\ShowEmojiPalettes
\ShowEmojiPalettes[1]

A good source of information about emoji is the mentioned emojipedia.org
website. There you find not only details about all these symbols but also has
some history. It compares updates in fonts too. It mentions for instance that in
the creative update of Windows 10, some persons grew beards in the seguiemj
font and others lost an eye. Now, if you look at the snippets shown before, you
can wonder if that eye is really gone. Maybe the color is wrong or the order of
stacking is not right. I decided not to waste time looking into that.

Another quote: “Support for color emoji presentation on MS WINDOWS is
limited. Many applications on MS WINDOWS display emojis with a black and
white text presentation instead of their color version.” Well, we can do better
with TEX, but as usual not that many people really cares about that. But it’s
fun anyway.

We end with a warning. When you use ‘ligatures’ like this, you really need to
check the outcome. For instance, when MICROSOFT updated the font in 2017,
same gender couples got different hair style for the individuals so that one can
still distinguish them. However, kissing couples and couples in love (indicated by
a heart) seem to be removed. Who knows how and when politics creep into fonts:
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family woman girl boy family man dark skin tone woman girl baby

J AT Py

family man light skin tone woman family man girl boy
light skin tone girl dark skin tone

L L
family man man girl boy family man light skin tone woman dark skin tone
girl medium skin tone boy medium skin tone

@ no longer supported g no longer supported
Y S

couple with heart man light skin kiss man medium-light skin
tone man medium-dark skin tone tone man dark skin tone

Figure 6 Incompatible updates.

is public mixed couple kissing permitted, do we support families with any mix
of gender, is associating pink with girls okay or not, how do we distinguish male
and female anyway? In Figure 6 we see the same combination twice, the early
2017 rendering versus the late 2017 rendering. Can you notice the differences?

Zase emoji
Od desatého Mezinarodniho setkani uzivatelt CONTEXTu v roce 2016 podporuje

CONTEXT opentypové tabulky colr a cpal, které se pouzivaji v barevnych
pismech a také pro pripravu emoji. Clanek predstavuje emoji a na piikladu pisma
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seguiemj od firmy MICROSOFT ukazuje, jak jsou znaky emoji sestaveny, jak je lze
spojovat do posloupnosti a jak lze v . CONTEXTu upravit barevnou paletu pisma.

Klic¢ova slova: Lua, LUATEX, CONTEXT, OPENTYPE, emoji

Hans Hagen, pragma@uwzs.nl
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ConTEXt Performance

‘l HANS HAGEN I

The processing speed of a TEX engine is affected by a number of factors, such
as the format, macros, scripting, fonts, microtypographic extensions, SYNCTEX,
and command-line redirection. The article discusses the individual factors from
the perspective of a CONTEXT user. The article also measures the overhead
of CONTEXT MKII and MKIV, the impact of command-line redirection on the
speed of CONTEXT MKIV, the impact of fonts on the speed of typesetting with
CONTEXT MKIV, and the speed of typesetting with CONTEXT MKII and MKIV.

Keywords: Lua, LUATEX, LuanTTEX, CONTEXT MKII, CONTEXT MKIV

Introduction

This article is about performance. Although it concerns LUATEX this text is
only meant for CONTEXT users. This is not because they ever complain about
performance, on the contrary, I never received a complain from them. No, it’s
because it gives them some ammunition against the occasionally occurring nagging
about the speed of LUATEX (somewhere on the web or at some meetings). My
experience is that, in most such cases, those complaining have no clue what
they’re talking about, so effectively we could just ignore them, but let’s, for the
sake of our users, waste some words on the issue.

What performance

So, what exactly does performance refer to? If you use CONTEXT, there are
probably only two things that matter:
e How long does one run take?
e How many runs do I need?
Processing speed is reported at the end of a run in terms of seconds spent on the
run, but also in pages per second. The runtime is made up of three components:
e start-up time,
e processing pages, and
e finishing the document.
The startup time is rather constant. Let’s take my 2013 Dell Precision with
i7-3840QM as reference. A simple
\starttext
\stoptext
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document reports 0.4 seconds but, as we wrap the run in an mtxrun management
run, we have an additional 0.3 overhead (auxiliary file handling, PDF viewer man-
agement, etc). This includes loading the Latin Modern font. With LUAJITTEX,
these times are below 0.3 and 0.2 seconds. It might look like a lot of overhead,
but it feels snappy in an edit-preview runs. One can try this:

\stoptext

which bring down the time to about 0.2 seconds for both engines, but it doesn’t
do anything useful in practice.

Finishing a document is not that demanding, because most gets flushed as we
go. The more (large) fonts we use, the longer it takes to finish a document, but,
on the average, that time is not worth noticing. The main runtime contribution
comes from processing the pages.

Okay, this is not always true. For instance, if we process a 400 page book
from 2500 small XML files with multiple graphics per page, there is a little over-
head in loading the files and in constructing the XML tree as well as in inserting
the graphics, but in such cases one expects a few seconds longer runtime. The
METAFUN manual has some 450 pages with over 2500 runtime-generated META-
POST graphics. It has color, uses quite some fonts, has lots of font switches
(verbatim, too), but, still, one run takes only 18 seconds in stock LUATEX and
less than 15 seconds with LUAJNITTEX. Keep these numbers in mind if a non-
CONTEXT user barks against the performance tree that his few-page mediocre
document takes 10 seconds to compile: the content, styling, quality of macros
and whatever one can come up with all play a role. Personally, I find any rate
between 10 and 30 pages per second acceptable, and, if I get the lower rate, then
I normally know pretty well that the job is demanding in all kind of aspects.

Over time, the CONTEXT-LUATEX combination, in spite of the fact that
more functionality has been added, has not become slower. In fact, some subsys-
tems have been sped up. For instance, font handling is very sensitive to adding
functionality. However, each version so far performed a bit better. Whenever
some neat new trickery was added, at the same time improvements were made
thanks to more insight in the matter. In practice, we're not talking of changes in
speed by large factors but more by small percentages. I'm pretty sure that most
CONTEXT users never noticed. Recently, a 15-30% speed up (in font handling)
was realized (for more complex fonts), but only when you use such complex fonts
and pages full of text will you see a positive impact on the whole run.

There is one important factor I didn’t mention yet: the efficiency of the
console. You can best check that by making a format (context --make en).
When that is done by piping the messages to a file, it takes 3.2 seconds on my
laptop and about the same when done from the editor (SCITE), maybe because
the LUATEX run and the log pane run on a different thread. When I use the
standard console, it takes 3.8 seconds in Windows 10 Creative update (in older
versions it took 4.3 seconds and slightly less when using a console wrapper). The
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powershell takes 3.2 seconds, which is the same as piping to a file. Interesting is
that in Bash on Windows, it takes 2.8 seconds and 2.6 seconds when piped to a
file. Normal runs are somewhat slower, but it looks like the 64 bit Linux binary
is somewhat faster than the 64 bit mingw version.! Anyway, it demonstrates
that when someone yells a number, you need to ask what the conditions were.

At a CONTEXT meeting, there has been a presentation about possible speed-
ups of a run by using, for instance, a separate syntax checker to prevent a useless
run. However, the use case concerned a document that took a minute on the
machine used, while the same document took a few seconds on mine. At the
same meeting, we also did a comparison of speed for a ITEX run using PDFTRX
and the same document migrated to CONTEXT MKIV using LUATEX (Harald
Konigs XML torture and compatibility test). Contrary to what one might expect,
the CONTEXT run was significantly faster; the resulting document was a few
gigabytes in size.

Bottlenecks

I will discuss a few potential bottlenecks next. A complex integrated system like
CONTEXT has lots of components and some can be quite demanding. However,
when something is not used, it has no (or hardly any) impact on performance.
Even when we spend a lot of time in LuA, that is not the reason for a slow-
down. Sometimes using LUA results in a speedup, sometimes it doesn’t matter.
Complex mechanisms like natural tables, for instance, will not suddenly become
less complex. So, let’s focus on the “aspects” that come up in those complaints:
fonts and LuA. Because I only use CONTEXT and occasionally test with the
plain TEX version that we provide, I will not explore the potential impact of
using truckloads of packages, styles, and such, which I'm sure of plays a role,
but one neglected in my discussion.

Fonts

According to the principles of LUATEX, we process (OPENTYPE) fonts using
LuA. That way, we have complete control over any aspect of font handling,
and can, as expected in TEX systems, provide users with what they need, now
and in the future. In fact, if we didn’t have that freedom in CONTEXT, I would
probably have already quit using TEX a decade ago and found myself some other
(programming) niche.

Long ago, we found that LUATEX is very sensitive to for instance the CPU cache, so maybe
there are some differences due to optimization flags and/or the fact that bash runs in one
thread, and all file 10 takes place in the main Windows instance. Who knows.
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After a font has been loaded, part of the data gets passed to the TEX en-
gine, so that it can do its work. For instance, in order to be able to typeset
a paragraph, TEX needs to know the dimensions of glyphs. Once a font has
been loaded (that is, the binary blob) it’s fetched from a cache the next time.
Initial loading (and preparation) takes some time, depending on the complexity
and the size of the font. Loading from cache is close to instantaneous. After
loading, the dimensions are passed to TEX, but all data remains accessible for
any desired usage. The OPENTYPE feature processor, for instance, uses that
data, and CONTEXT, for sure, needs that data (quickly accessible) for different
purposes, t0o.

When a font is used in a so-called base mode, we let TEX do the ligaturing
and kerning. This is possible with simple fonts and features. If you have a
critical workflow, you might enable base mode, which can be done per font
instance. Processing in node mode takes some time, but how much depends on
the font and script. Normally, there is no difference between CONTEXT and
generic usage. In CONTEXT, we also have dynamic features, and the impact on
performance depends on usage. In addition to base and node, we also have plug
mode, but that is only used for testing and therefore not advertised.

Every \hbox and every paragraph goes through the font handler. Because
we support mixed modes, some analysis takes place, and because we do more in
CONTEXT, the generic analyzer is more lightweight, which again can mean that
a generic run is not slower than a similar CONTEXT one.

Interesting is that added functionality for variable and/or color fonts had no
impact on performance. Runtime-added user features can have some impact,
but, when defined well, it can be neglected. I bet that when you add additional
node list handling yourself, its impact on performance will be larger. But, in
the end, what counts is that the job gets done and the more you demand the
higher the price you pay.

Lua
The second possible bottleneck when using LUATEX can be in using LUA code.
However, using that is laughable as an argument for slow runs. For instance,
CONTEXT MKIV can easily spend half its time in LUA, and that is not making
it any slower than MKII using PDFTEX doing equally complex things. For
instance, the embedded METAPOST library makes MKIV way faster than MKII,
and the built-in XML processing capabilities in MKIV can easily beat MKII XML
handling, apart from the fact that it can do more, like filtering by path and
expression. In fact, files that take, say, half a minute in MKIV, could as well
have taken 15 minutes or more in MKII (and imagine multiple runs then).

So, for CONTEXT, using LUA to achieve its objectives is mandatory. The
combination of TEX, METAPOST and LUA is pretty powerfull Each of these
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components is really fast. If TEX is your bottleneck, review your macros! When
LuA seems to be the bad, go over your code and make it better. Much of the Lua
code I see flying around doesn’t look that efficient, which is okay, because the
interpreter is really fast, but don’t blame LUA beforehand, blame your coding
(style) first. When METAPOST is the bottleneck, well, sometimes not much can
be done about it, but when you know that language well enough, you can often
make it perform better.

For the record: every additional mechanism that kicks in, like character
spacing (the ugly one), case treatments, special word and line trickery, marginal
stuff, graphics, line numbering, underlining, referencing, and a few dozen more
will add a bit to the processing time. In that case, in CONTEXT, the font
related runtime gets pretty well obscured by other things happening, just that
you know.

Some timing

Next, I will show some timings related to fonts. For this, I use stock LUATEX
(second column) as well as LUAJITTEX (last column), which, of course, performs
much better. The timings are rounded to three decimal places, but, as the
system load is usually only consistent in a set of test runs, the last two decimals
only matter in relative comparison. So, for comparing runs over time, round
to the first decimal. Let’s start with loading a bodyfont. This happens once
per document, and one usually only has one bodyfont active. Loading involves
definitions as well as setting up math, so a couple of fonts are actually loaded
even if they’re not used later on. A setup normally involves a serif, sans, mono
and math setup (in CONTEXT).?

bodyfont

modern 0.023s 0.019s
pagella 0.127s 0.079 s
termes 0.128 s 0.087 s
cambria 0.180 s 0.123 s
dejavu 0.140 s 0.092 s
ebgaramond 0.142s 0.093 s
lucidaot 0.146 s 0.120 s

There is a bit of a difference between the font sets, but a safe average is 150
milliseconds, and this is rather constant over runs.

2The timing for Latin Modern is so low, because that font is loaded already.
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An actual font switch can result in loading a font, but this is a one-time
overhead. Loading four variants (regular, bold, italic and bold italic) roughly
takes the following time:

bodyfont switch and 4 style changes (first time)

modern 0.028 s 0.028 s
pagella 0.035s 0.031 s
termes 0.036 s 0.069 s
cambria 0.052s 0.047 s
dejavu 0.091s 0.069 s
ebgaramond 0.022s 0.016s
lucidaot 0.017s 0.031 s

Using them again later on takes no time:

bodyfont switch and 4 style changes (follow-up)

modern 0.000 s  0.000 s
pagella 0.001 s 0.000 s
termes 0.000 s 0.001 s
cambria 0.000 s 0.000 s
dejavu 0.001 s 0.000 s
ebgaramond 0.000 s 0.000 s
lucidaot 0.000 s 0.000 s

Before we start timing the font handler, a few baseline benchmarks are shown.
When no font is applied and nothing else is done with the node list, we get:

100 hboxes with 4 texts and no font handling
baseline 0.142s 2.343 s

A simple monospaced no-features-applied run takes a bit more:

100 hboxes with 4 texts and no features
baseline 0.275s 0.220 s

Now, we show a one-font typesetting run. As with the two benchmarks
before, we just typeset a text in a \hbox, so no par builder interference happens.
We use the sapolsky sample text and typeset it 100 times 4, first without font
switches.
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100 hboxes with 4 texts using one font

modern 0.933s 0.591 s
pagella 1.027 s 0.660 s
termes 1.032s 0.604 s
cambria 1.483 s 0.862s
dejavu 1.009s 0.581 s
ebgaramond 3.240s 1.774s
lucidaot 0.699s 0444 s

Much more runtime is needed when we typeset with four font switches. Ebgara-
mond is the most demanding. Actually, we’re not doing 4 fonts there because
ebgaramond has no bold, so the numbers are a bit lower than expected for this
example. One reason for it being demanding is that it has lots of (contextual)
lookups. Combining lookups saves space and time, so complexity of a font is not
always a good predictor for performance hits.

100 hbox with 4 texts using 4 font switches

modern 1.611 s 0.946 s
pagella 1.697s 0.975s
termes 1.727s 1.038 s
cambria 2.815s 1.626 s
dejavu 1946 s 1.087s
ebgaramond 5.445s 2.899s
lucidaot 1.288 s 0.746 s

If we typeset paragraphs, we get the following:

100 times 4 texts on pages (Figure 1)

modern 1.377s 0.904 s
pagella 1.523s 0.961 s
termes 1.453s 0.898 s
cambria 1.901s 1.138s
dejavu 1.437s 0917 s
ebgaramond 3.714s 2.133 s
lucidaot 1.117s  0.767 s

We're talking of some 275 pages here.
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100 times 4 texts on pages using 4 styles (Figure 2)

modern 2.074s 1.307 s
pagella 2.155s 1.338 s
termes 2.153s 1373 s
cambria 3.349s 2.012s
dejavu 2408 s 1.453s
ebgaramond 4.368 s 2.512s
lucidaot 1.682s 1.056 s

There is, of course, overhead in handling paragraphs and pages:

100 times 4 texts on pages with no features (Figure 3)
baseline 0.825s 0.559 s

Before I discuss these numbers in more detail, two more benchmarks are
shown. The next table concerns a paragraph with only a few (bold) words.

100 times 1 text on pages with bold font switches (Figure 4)
modern 0.409s 0.263 s

pagella 0.445s 0.281 s
termes 0.432s 0.300 s
cambria 0.606 s 0.368 s
dejavu 0.465s 0.295 s
ebgaramond 0.922s 0.530s
lucidaot 0.345s 0.220 s

The next table concerns a paragraph with a few monospaced words using \type.

100 times 1 text on pages with word verbatim switches (Figure 5)
modern 0.380s 0.255 s

pagella 0.396 s 0.266 s
termes 0.384s 0.278 s
cambria 0.535s 0.355 s
dejavu 0.366 s 0.247 s
ebgaramond 0.939s 0.533 s
lucidaot 0.322s 0.216 s
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Figure 3 100 times 4 texts on pages with no features
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100 times 1 text on pages with bold switches

Figure 4
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100 times 1 text on pages with word verbatim switches

When a node list (hbox or paragraph) is processed, each glyph is looked at. One
important property of LUATEX (compared to PDFTEX) is that it hyphenates
the whole text, not only the most feasible spots. For the sapolsky snippet,
this results in 200 potential breakpoints registered in an equal number of dis-
cretionary nodes. The snippet has 688 characters grouped into 125 words and,
because it’s an English quote, we're not hampered with composed characters
or complex script handling. And, when we mention 100 runs, then we actually
mean 400 ones when font switching and bodyfonts are compared.

_Agriculture is a fairly recent h man in Dg)n’tglﬁcg)n and in many Wayb it
was one of the great stupid moves of all time. Huntermga‘rherem have
thousands of wild sources of food to subsist on. Agriculture changed that
all, generating an overwhelmlng reliance on a few dozen domesticated
food sources, making you extremely vulnerable to the next famine, the
next locust 1nfestat10n the next potato blight. Agriculture allowed for
btockplhng of surplus resources and thus, inevitably, the unequal stock-
piling of them — stratification of bo‘c'ety and the invention of classes.
Thus, it allowed for the invention of poverty. I think that the punch line
of the prlmatemhuman difference is that when humanq in] en‘red poverty:
they came up with a way, of qubhugatmg the low=ranking hke nothlng ever
seen before in the primate world. Robert M. Sapolqky
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In order to get substitutions and positioning right, we need not only to consult
streams of glyphs but also combinations with preceding pre or replace, or trailing
post and replace texts. When a font has a bit more complex substitutions, as
ebgaramond has, multiple (sometimes hundreds of) passes over the list are made.
This is why the more complex a font is, the more runtime is involved.

Another factor, one you could easily deduce from the benchmarks, is interme-
diate font switches. Even a few such switches (in the last benchmarks) already
result in a runtime penalty. The four switch benchmarks show an impressive
increase of runtime, but it’s good to know that such a situation seldom happens.
It’s also important not to confuse, for instance, a verbatim snippet with a bold
one. The bold one is indeed leading to a pass over the list, but verbatim is nor-
mally skipped, because it uses a font that needs no processing. That verbatim
or bold have the same penalty is mainly due to the fact that verbatim itself is
costly: the text is picked up using a different catcode regime and travels through
TEX and LUA before it finally gets typeset. This relates to special treatments of
spacing, syntax highlighting, and such.

Also, keep in mind that the page examples are quite unreal. We use a layout
with no margins, just text from edge to edge.

So, what is a realistic example? That is hard to say. Unfortunately, no one
has ever asked us to typeset novels. They are rather brain dead-products for a
machinery, so they process fast. On the mentioned laptop, 350 word pages in
Dejavu fonts can be processed at a rate of 75 pages per second with LUATEX
and over 100 pages per second with LUAJITTEX. On a more modern laptop or
a professional server, the performance is of course better. And, for automated
flows, batch mode is your friend. The rate is not much worse for a document in a
language with a bit more complex character handling, take accents or ligatures.
Of course, PDFTEX is faster on such a dumb document, but kick in some more
functionality, and the advantage quickly disappears. So, if someone complains
that LUATEX needs 10 or more seconds for a simple few page document ... you
can bet that when the fonts are seen as reason, then the setup is pretty bad.
Personally I would not waste time on such a complaint.

Valid questions

Here are some reasonable questions that you can ask when someone complains
to you about the slowness of LUATEX:

What engines do you compare?
If you come from PDFTEX, you come from an 8-bit world: input and font
handling are based on bytes, and hyphenation is integrated into the par builder.
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If you use UTF-8 in PDFTEX, the input is decoded by TEX macros, which carries
a speed penalty. Because in the wide engines macro names can also be UTF
sequences, construction of macro names is less efficient too.

When you try to use wide fonts, there is, again, a penalty. Now, if you use
XATEX or LUATEX, your input is UTF-8, which becomes something 32-bit inter-
nally. Fonts are wide, so more resources are needed, apart from these fonts being
larger and in need of more processing due to feature handling. Where XqTEX
uses a library, LUATEX uses its own handler. Does that have a consequence for
performance? Yes and no. First of all, it depends on how much time is spent on
fonts at all, but even then, the difference is not that large. Sometimes XgTEX
wins, sometimes it’s LUATEX. One thing is clear: LUATEX is more flexible as we
can roll out our own solutions and therefore do more advanced font magic. For
CONTEXT, it doesn’t matter as we use LUATEX exclusively, and we rely on the
flexible font handler, also for future extensions. If really needed, you can kick
in a library-based handler but it’s (currently) not distributed as we lose other
functionality, which would, in turn, result in complaints about that fact (apart
from conflicting with the strive for independence).

There is no doubt that PDFTREX is faster, but, for CONTEXT, it’s an obsolete
engine. The hard-coded-solutions engine XqTEX is not feasible for CONTEXT
either. So, in practice, CONTEXT users have no choice: LUATEX is used, but
users of other macro packages can use the alternatives if they are not satisfied
with performance. The fact that CONTEXT users don’t complain about speed is
a clear signal that this is a no-issue. And, if you want more speed, you can always
use LUANTTEX.? In the last section, the different engines will be compared in
more detail.

Just that you know, when we do the four-switches example in plain TEX on
my laptop, I get a rate of 40 pages per second, and, for one font, 180 pages per
second. There is, of course, a bit more going on in CONTEXT in page building
and so, but the difference between plain and CONTEXT is not that large.

What macro package is used?

When plain TEX is used, a follow up question is: what variant? The CONTEXT
distribution ships with luatex-plain, and that is our benchmark. If there
really is a bottleneck, it is worth exploring, but keep in mind that, in order to
be plain, not that much can be done. The LUATEX part is just an example of an
implementation. We already discussed CONTEXT, and for B'TEX, I don’t want to

3In plug mode, we can actually test a library and experiments have shown that performance
on the average is much worse, but it can be a bit better for complex scripts, although a
gain gets unnoticed in normal documents. So, one can decide to use a library but at the
cost of much other functionality that CONTEXT offers, so we don’t support it.
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speculate where performance hits might come from. When we’re talking fonts,
CONTEXT can actually be a bit slower than the generic (or ITEX) variant,
because we can kick in more functionality. Also, when you compare macro
packages, keep in mind that, when node list processing code is added in that
package, the impact depends on interaction with other functionality and depends
on the efficiency of the code. You can’t compare mechanisms or draw general
conclusions when you don’t know what else is done!

What do you load?

Most CONTEXT modules are small and load fast. Of course, there can be
exceptions when we rely on third party code; for instance, loading tikz takes a
bit of time. It makes no sense to look for ways to speed that system up, because
it is maintained elsewhere. There can probably be gained a bit, but, again, no
user has complained so far.

If CONTEXT is not used, one probably also uses a large TEX installation.
File lookup in CONTEXT is done differently, and can be faster. Even loading
can be more efficient in CONTEXT, but it’s hard to generalize that conclusion.
If one complains about loading fonts being an issue, just try to measure how
much time is spent on loading other code.

Did you patch macros?

Not everyone is a TEXpert. So, coming up with macros that are expanded many
times and /or have inefficient user interfacing, can have some impact. If someone
complains about one subsystem being slow, then honesty demands to complain
about other subsystems as well. You get what you ask for.

How efficient is the code that you use?

Writing super-efficient code only makes sense when it’s used frequently. In
CONTEXT, most code is reasonably efficient. It can be that in one document,
fonts are responsible for most runtime, but in another document, table con-
struction can be more demanding while yet another document puts some stress
on interactive features. When hz or protrusion is enabled, then you run sub-
stantially slower anyway, so when you are willing to sacrifice 10% or more of
runtime, don’t complain about other components. The same is true for enabling
SYNCTREX: if you are willing to add more than 10% of runtime for that, don’t
wither about the same amount for font handling.*

4In CONTEXT, we use a SYNCTEX alternative that is somewhat faster, but it remains a
fact that enabling more and more functionality will make the penalty of, for instance, font
processing relatively small.
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How efficient is the styling that you use?

Probably the most easily overlooked optimization is in switching fonts and colors.
Although in CONTEXT, font switching is fast, I have no clue about it in other
macro packages. But in a style, you can decide to use inefficient (massive) font
switches. The effects can easily be tested by commenting out bits and pieces.
For instance, sometimes you need to do a full bodyfont switch when changing a
style, like assigning \small\bf to the style key in \setuphead, but often using
e.g. \tfd is much more efficient and works quite as well. Just try it.

Are fonts really the bottleneck?

We already mentioned that one can look in the wrong direction. Maybe, once
someone is convinced that fonts are the culprit, it gets hard to look at the real
issue. If a similar job in different macro packages has a significantly different
runtime, one can wonder what happens indeed.

It is good to keep in mind that the amount of text is often not as large as
you think. It’s easy to do a test with hundreds of paragraphs of text, but, in
practice, we have whitespace, section titles, half empty pages, floats, itemize
and similar constructs, etc. Often, we don’t mix many fonts in the running text
either. So, in the end, a real document is your best test.

If you use Lua, is that code any good?

You can gain from the faster virtual machine of LUAJITTEX. Don’t expect won-
ders from the jitting as that only pays off in long runs with the same code used
over and over again. If the gain is high, you can even wonder how well-written
your LUA code is anyway.

What if they don’t believe you?
So, say that someone finds LUATEX slow, what can be done about it? Just
advice them to stick to their previously-used tool. Then, if arguments come
that one also wants to use UTF-8, OPENTYPE fonts, a bit of METAPOST, and
is looking forward to using LUA runtime, the only answer is: take it or leave
it. You pay a price for progress, but, if you do your job well, the price is not
that high. Tell them to spend time on learning and maybe adapting and to bark
against their own tree before barking against those who took that step a decade
ago. Most CONTEXT users took that step and someone still using LUATEX after
a decade can’t be that stupid. It’s always best to first wonder what one actually
asks from LUATEX, and if the benefit of having LUA on board has an advantage.
If not, one can just use another engine.

Also think of this: when a job is slow, for me it’s no problem to identify
where the problem is. The question then is: can something be done about it?
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Well, T happily keep the answer for myself. After all, some people always need
room to complain, if only to hide their ignorance or incompetence. Who knows.

Comparing engines

The next comparison is to be taken with a grain of salt and concerns the state
of affairs mid-2017. First of all, you cannot really compare MKII with MkIV:
the latter has more functionality (or a more advanced implementation of func-
tionality). And, as mentioned, you can also not really compare PDFTEX and
the wide engines. Anyway, here are some (useless) tests. First, a bunch of loads.
Keep in mind that different engines also deal differently with reading files. For
instance, MKIV uses LUATEX callbacks to normalize the input and has its own
readers. There is a bit more overhead in starting up a LUATEX run, and some
functionality is enabled that is not present in MKII. The format is also larger,
if only because we preload a lot of useful font, character and script related data.
\starttext
\dorecurse {#1} {
\input knuth
\par
}
\stoptext
When looking at the numbers, one should realize that the times include startup
and job management by the runner scripts. We also run in batchmode to avoid
logging to influence runtime. The average is calculated from 5 runs.

engine #1 =50 #1 =500 #1=2500

pdftex 0.43 s 0.77 s 2.33 s
xetex 0.85 s 2.66 s 10.79 s
luatex 0.94 s 2.50 s 9.44 s
luajittex 0.68 s 1.69 s 6.34 s

The second example does a few switches in a paragraph:
\starttext
\dorecurse {#1} {
\tf \input knuth
\bf \input knuth
\it \input knuth
\bs \input knuth
\par
}
\stoptext
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engine #1 =50 #1 =500 #1=2500

pdftex 0.58 s 2.10 s 8.97 s
xetex 1.47 s 8.66 s 42.50 s
luatex 1.59 s 8.26 s 38.11s
luajittex 1.12 s 5.57 s 2548 s

The third example does more, resulting in multiple subranges per style:
\starttext
\dorecurse {#1} {
\tf \input knuth \it knuth
\bf \input knuth \bs knuth
\it \input knuth \tf knuth
\bs \input knuth \bf knuth
\par
}
\stoptext

engine #1 =50 #1 =500 #1= 2500

pdftex 0.59 s 2.20 s 9.52 s
xetex 1.49 s 8.88 s 43.85 s
luatex 1.64 s 8.91s 41.26 s
luajittex 1.15s 5.91 s 27.15 s

The last example adds some color. Enabling more functionality can have an
impact on performance. In fact, as MKIV uses a lot of LUA and is also more
advanced that MKII, one can expect a performance hit, but, in practice, the
opposite happens, which can also be due to some fundamental differences deep
down at the macro level.

\setupcolors[state=start] ), default in MKIV
\starttext
\dorecurse {#1} {
{\red \tf \input knuth \green \it knuth}
{\red \bf \input knuth \green \bs knuth}
{\red \it \input knuth \green \tf knuth}
{\red \bs \input knuth \green \bf knuth}
\par
}
\stoptext
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engine #1 =50 #1 =500 #1= 2500

pdftex 0.61 s 2.36 s 10.33 s
xetex 1.53 s 9.25 s 45.59 s
luatex 1.65 s 8.91s 41.32's
luajittex 1.15 s 5.93 s 2734 s

In these measurements, the accuracy is a few decimals, but a pattern is
visible. As expected, PDFTEX wins on simple documents but starts losing when
things get more complex. For these tests, I used 64-bit binaries. A 32-bit XqTEX
with MKII performs the same as LUAJITTEX with MKIV, but a 64-bit XqTEX
is actually quite a bit slower. In that case, the mingw cross-compiled LUATEX
version does pretty well. A 64-bit PDFTEX is also slower (it looks) than a 32-bit
version. So, in the end, there are more factors that play a role. Choosing between
LUATEX and LUAJITTEX depends on how well the memory-limited LUAJITTEX
variant can handle your documents and fonts.

Because in most of our recent styles we use OPENTYPE fonts and (structural)
features as well as recent METAFUN extensions only present in MKIV, we cannot
compare engines using such documents. The mentioned performance of LUATEX
(or LUAJITTEX) and MKIV on the METAFUN manual illustrate that, in most
cases, this combination is a clear winner.

\starttext
\dorecurse {#1} {
\null \page

}

\stoptext

This gives:
engine #1 =50 #1 =500 #1= 2500
pdftex 0.46 s 1.05 s 3.72s
xetex 0.73 s 1.80 s 6.56 s
luatex 0.84 s 1.44 s 4.07 s
luajittex 0.61 s 1.10 s 3.33 s

That leaves the zero run:

\starttext

\dorecurse {#1} {

% nothing

}
\stoptext
This gives the following numbers. In longer runs, the difference in overhead is
negligible.
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engine #1 =50 #1 =500 #1=2500

pdftex 0.36 s 0.36 s 0.36 s
xetex 0.57 s 0.57 s 0.59 s
luatex 0.74 s 0.74 s 0.74 s
luajittex 0.53 s 0.53 s 0.54 s

It will be clear that when we use different fonts, the numbers will also be
different. And, if you use a lot of runtime METAPOST graphics (for instance for
backgrounds), the MKIV runs end up at the top. And, when we process XML,
it will be clear that going back to MKII is no longer a realistic option. It must
be noted that I occasionally manage to improve performance, but we’ve now
reached a state where there is not that much to gain. Some functionality is hard
to compare. For instance, in CONTEXT, we don’t use much of the PDF backend
features because we implement them all in LUA. In fact, even in MKIT (already
done in TEX), so in the end, the speed difference there is not large and often in
favour of MKIV.

For the record, I mention that shipping out the about 1250 pages has some
overhead too: about 2 seconds. Here, LUAJITTEX is 20% more efficient, which
is an indication of quite some LUA involvement. Loading the input files has an
overhead of about half a second. Starting up LUATEX takes more time than
PDFTEX and XgTEX, but that disadvantage disappears with more pages. So,
in the end, there are quite some factors that blur the measurements. In practice,
what matters is convenience: does the runtime feel reasonable and, in most cases,
it does.

If T would replace my laptop with a reasonable comparable alternative, then
that one would be some 35% faster (single threads on processors don’t gain
much per year). I guess that this is about the same increase in performance
that CONTRXT MKIV got in that period. I don’t expect such a gain in the
upcoming years, so, at some point, we’re stuck with what we have.

Summary

So, how “slow” is LUATEX really compared to the other engines? If we go back
in time to when the first wide engines showed up, OMEGA was considered to
be slow, although I never tested that myself. Then, when XqTEX showed up,
there was not much talk about speed, just about the fact that we could use
OPENTYPE fonts and native UTF input. If you look at the numbers, for sure
you can say that it was much slower than PDFTEX. So, how come that some
people complain about LUATEX being so slow, especially when we take into
account that it’s not that much slower than XgTEX, and that LUAJITTEX is
often faster than XTEX? Also, computers have become faster. With the wide
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engines, you get more functionality and that comes at a price. This was accepted
for XqTEX and is also acceptable for LUATEX. But the price is not that high if
you take into account that hardware performs better: you just need to compare
LUuATEX (and XgTEX) runtime with PDFTEX runtime 15 years ago.

As a comparison, look at games and video. Resolution became much higher
as did color depth. Higher frame rates were in demand. Therefore, the hardware
had to become faster, and it did, and, as a result, the user experience kept up.
No user will say that a modern game is slower than an old one, because the
old one does 500 frames per second compared to some 50 for the new game on
the modern hardware. In a similar fashion, the demands for typesetting became
higher: UNICODE, OPENTYPE, graphics, XML, advanced PDF, more complex
(niche) typesetting, etc. This happened more or less in parallel with computers
becoming more powerful. So, as with games, the user experience didn’t degrade
with demands. Comparing LUATEX with PDFTEX is like comparing a low-res,
low-framerate, low-color game with a modern one. You need to have up-to-date
hardware and even then, the writer of such programs needs to make sure that
they run efficiently, simply because hardware no longer scales like it did decades
ago. You need to look at the bigger picture.

Rychlost ConTEXtu

Rychlost TEXového stroje je ovlivnéna mnozstvim faktort, jako je format, makra,
skripty, pisma, mikrotypograficka rozsiteni, SYNCTEX a pfesmérovani standard-
niho chybového vystupu. Clanek diskutuje jednotlivé faktory z pohledu uzivatele
CoNTEXTu. Clének déle méif rezii formata CONTEXT MKII a MKIV, dopad
presmérovani vystupu na rychlost CONTEXTu MKIV, dopad pisem na rychlost
sazby v CONTEXTu MKIV a rychlost sazby v CONTEXTu MKII a MKIV.

Klicova slova: Lua, LUATEX, LUuAJITTEX, CONTEXT MKII, CONTEXT MKIV

Hans Hagen, pragma@uwzxs.nl

78



Variable fonts

‘l HANS HAGEN I

In September 2016, variable fonts were added to the OPENTYPE 1.8 specification,
reintroducing the ideas of Knuth’s METAFONT and Adobe’s multiple master to
mainstream font design. The article explains the relevant parts of the OPENTYPE
specification, and describes the implementation of variable fonts in CONTEXT.

Keywords: variable fonts, OPENTYPE, CONTEXT, LUATEX

Introduction

History shows the tendency to recycle ideas. Often, quite some effort is made by
historians to figure out what really happened, not just long ago, when nothing
was written down and we have to do with stories or pictures at most, but also in
recent times. Descriptions can be conflicting, puzzling, incomplete, partially lost,
biased, ...

Just as language was invented (or evolved) several times, so were scripts. The
same might be true for rendering scripts on a medium. Semaphores came and
went within decades, and how many people know now that they existed and that
encryption was involved? Are the old printing presses truly the old ones, or are
older examples simply gone? One of the nice aspects of the internet is that one
can now more easily discover similar solutions to the same problem but with a
different (and independent) origin.

So, how about this “next big thing” in font technology: variable fonts? In
this case, history shows that it’s not that new. For most TEX users, the names
METAFONT and METAPOST will ring bells. They have a very well-documented
history, so there is not much left to speculation. There are articles, books,
pictures, examples, sources, and more around for decades. So, the ability to
change the appearance of a glyph in a font depending on some parameters is not
new. What probably is new is that creating variable fonts is done in the natural
environment, where fonts are designed: an interactive program. The METAFONT
toolkit demands quite some insight into programming shapes in such a way that
one can change look and feel depending on parameters. There are not that many
metafonts made, and one reason is that making them requires a certain mind-
and skill-set. On the other hand, faster computers, interactive programs, evolving
web technologies, where real-time rendering and therefore more or less real-time
tweaking of fonts is a realistic option, all play a role in acceptance.

But do interactive font design programs make this easier? You still need to
translate ideas into usable beautiful fonts. Taking the common shapes of glyphs,
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defining extremes and letting a program calculate some interpolations will not
always give good results. It’s like morphing a picture of your baby’s face into
yours or that of your grandparent: not all intermediate results will look great.
It’s good to notice that variable fonts are a revival of existing techniques and
ideas used in, for instance, multiple master fonts. The details might matter even
more as they can now be exaggerated when transformations are applied.

There is currently (March 2017) not much information about these fonts,
so what I say next may be partially wrong or at least different from what is
intended. The perspective will be one of a TEX user and coder. Whatever you
think of them, these fonts will be out there, and, for sure, there will be nice
examples circulating soon. And so, when I ran into a few experimental fonts
with POSTSCRIPT and TRUETYPE outlines, I decided to have a look at what is
inside. After all, because it’s visual, it’s also fun to play with. Let’s stress that,
at the moment of this writing, I only have a few simple fonts available, fonts
that are designed for testing and not for usage. Some recommended tables were
missing and no complex OPENTYPE features were used in these fonts.

The specification

I'm not that good at reading specifications, first of all because I quickly fall
asleep with such documents, but mostly because I prefer reading other stuff (I
do have lots of books waiting to be read). I'm also someone who has to play
with something in order to understand it: trial and error is my modus operandi.
Eventually, it’s my intended usage that drives the interface and that is when
everything comes together.

Exploring this technology comes down to: locate a font, get the OPEN-
TYPE 1.8 specification from the MICROSOFT website, and try to figure out what
is in the font. When I had a rough idea, the next step was to get to the shapes
and see if I could manipulate them. Of course, it helped that we can already
load fonts and play with shapes in CONTEXT using METAPOST. I didn’t have
to install and learn other programs. Once I could render them, in this case by
creating a virtual font with inline PDF literals, a next step was to apply vari-
ation. Then came the first experiments with a possible user interface. Seeing
more variation then drove the exploration of additional properties needed for
typesetting, like features.

The main extension to the data packaged in a font file concerns the (to be
discussed) axis along which variable fonts operate and deltas to be applied to
coordinates. The gdef table has been extended and contains information that is
used in gpos features. There are new hvar, vvar and mvar tables that influence
the horizontal, vertical, and general font dimensions. The gvar table is used for
TRUETYPE variants, while the cf£2 table replaces the cff table for OPENTYPE
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PoOSTSCRIPT outlines. The avar and stat tables contain some metainformation
about the axes of variations.

It must be said that, because this is a new technology, the information in the
standard is not always easy to understand. The fact that we have two rendering
techniques, POSTSCRIPT cff and TRUETYPE ttf, also means that we have
different information and perspectives. But this situation is not much different
from OPENTYPE standards a few years ago: it takes time, but, in the end, I will
get there. And, after all, users also complain about the lack of documentation
for CONTEXT, so who am I to complain? In fact, it will be those CONTEXT
users who will provide feedback and make the implementation better in the end.

Loading

Before we discuss some details, it will be useful to summarize what the font
loader does when a user requests a font at a certain size and with specific features
enabled. When a font is used for the first time, its binary format is converted into
a form that makes it suitable for use in CONTEXT and therefore in LUATEX. This
conversion involves collecting the properties of the font as a whole (official names,
general dimensions like x-height and em-width, etc.), of glyphs (dimensions,
UNICODE properties, optional math properties), and all kinds of information
that relate to (contextual) replacements of glyphs (small caps, oldstyle, scripts
like Arabic) and positioning (kerning, anchoring marks, etc.). In the CONTEXT
font loader, this conversion is done in LUA.

The result is stored in a condensed format in a cache, and, the next time the
font is needed, it loads in an instant. In the cached version, the dimensions are
untouched, so a font at different sizes has just one copy in the cache. Often, a
font is needed at several sizes, and for each size, we create a copy with scaled
glyph dimensions. The feature-related dimensions (kerning, anchoring, etc.) are
shared and scaled when needed. This happens when sequences of characters in
the node list get converted into sequences of glyphs. We could do the same with
glyph dimensions, but one reason for having a scaled copy is that this copy can
also contain virtual glyphs, and these have to be scaled beforehand. In practice,
there are several layers of caching in order to keep the memory footprint within
reasonable bounds.!

When the font is actually used, interaction between characters is resolved
using the feature-related information. When, for instance, two characters need

n retrospect, one can wonder if that makes sense; just look at how much memory a browser
uses when it has been open for some time. In the beginning of LUATEX, users wondered
about caching fonts, but again, just look at what amounts browsers cache: it gets pretty
close to the average amount of writes that a SSD can handle per day within its guarantee.
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to be kerned, a lookup results in the injection of a kern, scaled from general
dimensions to the current size of the font.

When the outlines of glyphs are needed in METAFUN, the font is also con-
verted from its binary form to something in LUA, but this time we filter the
shapes. For a cff, this comes down to interpreting the charstrings and reduc-
ing the complexity to moveto, lineto, and curveto operators. In the process,
subroutines are inlined. The result is something that METAPOST is happy with
but that also can be turned into a piece of a PDF.

We now come to what a variable font actually is: a basic design which is
transformed along one or more axes. A simple example is wider shapes:

We can also go taller and retain the width:

Here we have linear scaling, but glyphs are not normally done that way. There
are font collections out there with lots of intermediate variants (say from light to
heavy) and it’s more profitable to sell each variant independently. However, there
is often some logic behind it, probably supported by programs that designers
use, so why not build that logic into the font and have one file that represents
many intermediate forms. In fact, once we have multiple axes, even when the
designer has clear ideas of the intended usage, nothing will prevent users from
tinkering with the axis properties in ways that will fulfil their demands (and
hurt the designer’s eyes). I will not discuss that dilemma here.

When a variable font follows the route described above, we face a problem.
When you load a TRUETYPE font, it will just work. The glyphs are packaged
in the same format as static fonts. However, a variable font has axes, and, on
each axis, a value can be set. Each axis has a minimum, a maximum, and a
default. It can be that the default instance also assumes some transformations
are applied. The standard recommends adding tables to describe these things,
but the fonts that I played with each lacked such tables. So that leaves some
guesswork. But still, just loading a TRUETYPE font gives some sort of outcome,
although the dimensions (widths) might be weird due to the lack of a (default)
axis being applied.

An OPENTYPE font with POSTSCRIPT outlines is different: the internal cff
format has been upgraded to c££2, which on the one hand is less complicated,
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but on the other hand has a few new operators, which results in programs that
have not been adapted complaining or simply crashing on them.

One could argue that a font is just a resource and that one only has to
pass it along, but that’s not what works well in practice. Take LUATEX. We
can, of course, load the font and apply axis values, so that we can process the
document as we normally do. But, at some point, we have to create a PDF file.
We can simply embed the TRUETYPE files, but no axis values are applied. This
is because, even if we add the relevant information, there is no way in the current
PDF formats to deal with it. For that, we should be able to pass all relevant
axis-related information as well as specify what values to use along these axes.
And, for TRUETYPE fonts, this information is not part of the shape description
so then we need to filter and pass more. An OPENTYPE POSTSCRIPT font
is much cleaner, because there we have the information needed to transform
the shape mostly in the glyph description. There, we only need to carry some
extra information on how to apply these so-called blend values. The region/axis
model used there only demands passing a relatively simple table (stripped down
to what we need). But, as said above, c£f£2 is not backward-compatible, so a
viewer will (currently) simply not show anything.

Recalling how we load fonts, how does that change with variable changes? If
we have two characters with glyphs that get transformed and that have a kern
between them, the kern may or may not transform. So, when we choose values
on an axis, then not only glyph properties change but also relations. We can no
longer share positional information and scale afterwards, because each instance
can have different values to start with. We could carry all that information
around and apply it at runtime, but, because we’re typesetting documents with
a static design, it’s more convenient to just apply it once and create an instance.
We can use the same caching as mentioned before, but each chosen instance
(provided by the font or made up by user specifications) is kept in the cache. As
a consequence, using a variable font has no overhead, apart from initial caching.

So, having dealt with that, how do we proceed? Processing a font is not
different from what we already had. However, I would not be surprised if users
are not always satisfied with, for instance, kerning, because in such fonts, a
lot of care has to be given to this by the designer. Of course, I can imagine
that programs used to create fonts deal with this, but even then, there is a
visual aspect to it, too. The good news is that in CONTEXT we can manipulate
features, so, in theory, one can create a so-called font goodie file for a specific
instance.

Shapes

For OPENTYPE POSTSCRIPT shapes, we always have to do a dummy rendering
in order to get the right bounding box information. For TRUETYPE, this in-
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formation is already present but not when we use a variable instance, so I had
to do a bit of coding for that. Here we face a problem. For TEX, we need the
width, height and depth of a glyph. Consider the following case:

The shape has a bounding box that fits the shape. However, its left corner
is not at the origin. So, when we calculate a tight bounding box, we cannot
use it for actually positioning the glyph. We do use it (for horizontal scripts)
to get the height and depth, but for the width, we depend on an explicit value.
In OPENTYPE POSTSCRIPT, we have the width available, and how the shape is
positioned relative to the origin doesn’t much matter. In a TRUETYPE shape,
a bounding box is part of the specification, as is the width, but for a variable
font, one has to use so-called phantom points to recalculate the width, and the
test fonts I had were not suitable for investigating this.

At any rate, once I could generate documents with typeset text using variable
fonts, it was time to start thinking about a user interface. A variable font can
have predefined instances, but, of course, a user also wants to mess with axis
values. Take one of the test fonts: Adobe Variable Font Prototype. It has several
instances:

extralight It looks like this! weight=0 contrast=0
light It looks like this! weight=150 contrast=0
regular It looks like this! weight=394 contrast=0
semibold It looks like this! weight=600 contrast=0
bold It looks like this! weight=824 contrast=0
black high contrast It looks like this! weight=1000 contrast=100
black medium contrast It looks like this! weight=1000 contrast=50
black It looks like this! weight=1000 contrast=0

Such an instance is accessed with:

\definefont
[MyLightFont]
[name:adobevariablefontprototypelight*default]
The Avenir Next variable demo font (currently) provides:

regular It looks like this! weight=400 width=100
medium It looks like this! weight=500 width=100
bold It looks like this! weight=700 width=100
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heavy It looks like this! weight=900 width=100

condensed It looks like this! weight=400 width=75
medium condensed It looks like this! weight=500 width=75
bold condensed It looks like this! weight=700 width=75
heavy condensed It looks like this! weight=900 width=75

Before we continue, I will show a few examples of variable shapes. Here, we
use some METAFUN magic. Just take these definitions for granted.
\startMPcode
draw outlinetext.b

("\definedfont [name:adobevariablefontprototypeextralight] foo@bar")
(withcolor "gray")
(withcolor red withpen pencircle scaled 1/10)
xsized .45TextWidth ;
\stopMPcode
\startMPcode
draw outlinetext.b
("\definedfont [name:adobevariablefontprototypelight]foo@bar")
(withcolor "gray")
(withcolor red withpen pencircle scaled 1/10)
xsized .45TextWidth ;
\stopMPcode
\startMPcode
draw outlinetext.b
("\definedfont [name:adobevariablefontprototypebold] foo@bar")
(withcolor "gray")
(withcolor red withpen pencircle scaled 1/10)
xsized .45TextWidth ;
\stopMPcode
\startMPcode
draw outlinetext.b
("\definefontfeature [whatever] [axis={weight:350}]%
\definedfont [name:adobevariablefontprototype*whatever]foo@bar")
(withcolor "gray")
(withcolor red withpen pencircle scaled 1/10)
xsized .45TextWidth ;
\stopMPcode
The results are shown in Figure 1. What we see here is that as long as we fill
the shape everything will look as expected, but only using an outline won’t. The
crucial (control) points are moved to different locations and, as a result, they
can end up inside the shape. Giving up outlines is the price we evidently need
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to pay. Of course this is not unique for variable fonts, although, in practice,
static fonts behave better. To some extent, we’re back to where we were with
METAFONT and (for instance) Computer Modern: because these originate in
bitmaps (and probably use similar design logic) we also can have overlap and
bits and pieces pasted together and no one will notice that. The first outline
variants of Computer Modern also had such artifacts, while in the static Latin
Modern successors, outlines were cleaned up.

f@@@;b@f f@@@bazf
f@@@h@ﬁ f@@@b@f

Figure 1 Four variants

The fact that we need to preprocess an instance, but that we only know how
to do that after we have retrieved information about axis values from the font
means that the font handler has to be adapted to keep caching correct. Another
definition is:
\definefontfeature

[lightdefault]

[default]

[axis={weight:230, contrast:50}]
\definefont

[MyLightFont]

[name:adobevariablefontprototype*lightdefault]
Here, the complication is that where normally features are dealt with after load-
ing, the axis feature is part of the preparation (and caching). If you want the
virtual font solution, you can do this:
\definefontfeature

[inlinelightdefault]

[default]

[axis={weight:230,contrast:50%},

variableshapes=yes]
\definefont

[MyLightFont]

[name:adobevariablefontprototype*inlinelightdefault]
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When playing with these fonts, it was hard to see if loading was done right.
For instance, not all values make sense. It is beyond the scope of this article,
but axes like weight, width, contrast, and italic values get applied differently to
so-called regions (subspaces). So, say that we have an x coordinate with the
value 50. This value can be adapted in, for instance, four subspaces (regions),
so we actually get ' = = 4+ 81 X T + Sg X Ty + 83 X T3 + §4 X x,. The (here
four) scale factors s, are determined by the axis value. Each axis has some
rules about how to map the values 230 for weight and 50 for contrast to such
a factor. Each region has its own translation from axis values to these factors.
The deltas zq, ..., x, are provided by the font. In a POSTSCRIPT-based font, we
find sequences like:

1 <setvstore>

120 [10 -30 40 -60] 1 <blend> ... <operator>

100 120 [10 -30 40 -60] [30 -10 -30 20] 2 <blend> .. <operator>

A store refers to a region specification. From there, the factors are calculated
using the chosen values on the axis. The deltas are part of the glyphs specifica-
tion. Officially, there can be multiple region specifications, but how likely it is
that they will be used in real fonts is an open question.

In TRUETYPE fonts, the deltas are not in the glyph specification but in a
dedicated gvar table.
apply x deltas [10 -30 40 -60] to x 120
apply y deltas [30 -10 -30 20] to y 100
Here, the deltas come from tables outside the glyph specification and their ap-
plication is triggered by a combination of axis values and regions.

The following two examples use Avenir Next Variable and demonstrate that
kerning is adapted to the variant.

\definefontfeature

[default:shaped]

[default]

[axis={width:10}]

\definefont
[SomeFont]
[file:avenirnextvariablexdefault:shaped]

Coming back to the use of typefaces in electronic publishing: many of the new
typographers receive their knowledge and information about the rules of typogra-
phy from books, from computer magazines or the instruction manuals which they
get with the purchase of a PC or software. There is not so much basic instruction,
as of now, as there was in the old days, showing the differences between good and
bad typographic design. Many people are just fascinated by their PC’s tricks, and
think that a widely-praised program, called up on the screen, will make everything
automatic from now on. Hermann Zapf
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\definefontfeature
[default:shaped]
[default]
[axis={width:100}]
\definefont
[SomeFont]
[file:avenirnextvariablexdefault:shaped]

Coming back to the use of typefaces in electronic publishing:
many of the new typographers receive their knowledge and in-
formation about the rules of typography fiom books, fiom com-
puter magazines or the instruction manuals which they get with
the purchase of a PC or software. There is not so much basic in-
struction, as of now, as there was in the old days, showing the
differences between good and bad typographic design. Many
people are just fascinated by their PC's trickss, and think that
a widely=praised program, called up on the screen, will makie
everything automatic from now on. Hermann Zapf

Embedding

Once we're done typesetting and a PDF file has to be created, there are three
possible routes:

e We can embed the shapes as PDF images (inline literal) using virtual font
technology. We cannot use so-called xforms here, because we want to support
color selectively in text.

e We can wait till the PDF format supports such fonts, which might happen,
but even then we might be stuck for years with viewers getting there. Also,
documents need to be printed, and when printer support might arrive is
another unknown.

e We can embed a regular font with shapes that match the chosen values on
the axis. This solution is way more efficient than the first.

Once I could interpret the right information in the font, the first route was
the way to go. A side effect of having a converter for both outline types meant
that it was trivial to create a virtual font at runtime. This option will stay in
CONTEXT as a pseudo-feature variableshapes.

When trying to support variable fonts, I tried to limit the impact on the
backend code. Also, processing features and such was not touched. The inclusion
of the right shapes is done via a callback that requests the blob to be injected in
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the cff or glyf table. When implementing this, I actually found out that the
LUATEX backend also does some juggling of charstrings to inline subroutines.
In retrospect, I could have learned a few tricks faster by looking at that code,
but I never realized that it was there. Looking at the code again, it strikes me
that the whole inclusion could be done with LUA code, and, some day, I will
give that a try.

Conclusion

When 1 first heard about variable fonts, I was confident that when they showed
up, they could be supported. Of course, a specimen was needed to prove this. A
first implementation demonstrates that, indeed, it’s no big deal to let CONTEXT
with LUATEX handle such fonts. Of course, we need to fill in some gaps, which
can be done once we have complete fonts. And then, of course, users will demand
more control. In the meantime, the helper script that deals with identifying
fonts by name has been extended, and the relevant code has been added to the
distribution. At some point, the CONTEXT Garden will provide the LUATEX
binary that has the callback.

I end on a warning note. On the one hand, this technology looks promising,
but on the other hand, one can easily get lost. Most such fonts probably operate
over a well-defined domain of values, but, even then, one should be aware of
complex interactions with features like positioning or replacements. Not all
combinations can be tested. It’s probably best to stick with fonts that have
all the relevant tables and don’t depend on properties of a specific rendering
technology.

Variabilni fonty

V zari roku 2016 pribyly do specifikace OPENTYPE 1.8 tzv. variabilni fonty jakozto
znovuoziveni myslenek Knuthova METAFONTu a multiple master fonti od Adobe.
Clanek vyklada relevantni ¢asti specifikace OPENTYPEa popisuje implementaci
variabilnich fonti v CONTEXTu.

Klicova slova: variabilni fonty, OPENTYPE, CONTEXT, LUATEX

Hans Hagen, pragma@uzs.nl
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Mélo by to fungovat VII — Makra

‘l PETER WILSON I

Abstrakt

V clanku jsou ukézany dalsi moznosti nastaveni tvaru a zarovnani
odstavce. Déle jsou zde ukdzany rtuzné moznosti definovani maker v I TEXu.

Klicova slova: BTEX, odstavec, makro, \parshape, \newcommand, \def.

The raging waves doth belching upwardcast
The wretched wrackes that round about doe fleete,
The silken sayles and glistering golden Mast,
Lies all to torne and trodden under feete.
The Ship of safegarde
BARNABE GOOGE

Cilem tohoto seridlu je ukdzat ctenaii kratké kousky kédu, které mohou vytesit
nékteré z jeho problémi. Doufam, Ze situaci jesté vice nezkomplikuji v disledku
mych chyb. Opravy, pozndmky a nédvrhy na zmény budou vzdy vitany.

Hlavnim tématem tohoto dilu je definovani maker. Otézky tohoto typu, a to
zejména v I¥TEXu, se ve skupiné comp.text.tex vyskytuji opravdu casto.

The lines are fallen unto me in pleasant places;
yea I have a goodly heritage.
Psalm 16, verse 6

1. Vice o odstavcich

Donald Knuth mi poslal nasledujici zdrojovy kéd se slovy
,Vytvoril jsem toto makro, které muze byt uzitecné pri kontrole para-
metru prikazu \parshape predtim, nez se v odstavci pouzije skutec¢ny
text .

1 % parshape.tex

2% autor Don Knuth, duben 2007

3 % \parshapetest{n} nakresli n ¥adkd horizontalnich linek
1% pfi aktudlné nastavenjch parametrech odstavce

5 % (napfiklad \hangindent, \hangafter, \parshape)

7 anglického origindlu Glisterings [9] prelozil Jan Sustek.
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¢ \def\parshapetest#1{/
7 \leavevmode’,/y DEK pivodné& pouzil \indent
s \count255=1 \loop

9 \ifnum\count255<#1
10 \null\leaders\hrule\hfil\null\break
11 \advance\count255 by 1  \repeat

12 \null\leaders\hrule\hfil\hskip-\parfillskip
13 \null\par}

Bohuzel uz bylo piili§ pozdé na to, abych makro vyuzil pii p¥ipravé ¢lanku [8],
ktery se zabyval sazbou rizné tvarovanych odstavci. Byla to skoda i z toho
dtvodu, ze kdyz jsem pouzil makro \parshapetest na nékteré uvedené priklady,
zjistil jsem, Ze jsem ne zcela pochopil vyznam nékterych parametra odstavce.
Makro \parshapetest{(pocet)} nakresli (pocet) horizontalnich linek do jed-
notlivych radku podle aktudlné nastavenych parametri odstavce. Na prvni pohled
to nezni nijak uzitecné. Nicméné makro muze usetfit spoustu ¢asu, protoze nemu-
sime vymyslet vhodny text, na némz by byl dobfe vidét vysledny tvar odstavce.
Vyzkousel jsem napiiklad tento piiklad z [8].
14 \begingroup
15 \hangindent=3pc \hangafter=-2
16 \parshapetest{4}
17 \endgroup

K mému prekvapeni byl vysledek jiny, nez jsem planoval.

Co jsem si ptivodné neuvédomil, bylo, ze i pfi nastaveni \hangindent a
\hangafter se pordd na zac¢itku odstavce pouzije \parindent. Ptvodné plano-
vaného vysledku lze docilit nésledujicim nastavenim.

18 \begingroup

19 \parindent=0pt

20 \hangindent=3pc \hangafter=-2
21 \parshapetest{4}

22 \endgroup

Vysledek je jiz spravny.
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Dale jsem vyzkousel priklad s makrem \hangfrom ze stejného clanku, které
se pouziva k sazbé odstavcu s vice odsazenymi rfadky. Makro bylo definovano
nésledovné.

23 \newcommand*{\hangfrom} [1]{%

22 \setbox\@tempboxa\hbox{{#1}}%
25 \hangindent \wd\@tempboxa

26 \noindent\box\@tempboxa}

P¥i pouziti?
27 \hangfrom{$\Rightarrow$\space}
2s \parshapetest{3}

dostaneme
=

Nasleduje nastaveni zajimavéjsiho tvaru odstavce a ukazka jeho otestovani.

20 \newdimen\delka \delka=\baselineskip
30 \newcommand*{\zparshape}{’
31 \parshape=10 Opt 10\delka % 1

32 Opt 10\delka % 2
33 9\delka \delka % 3
34 8\delka \delka % 4
35 6\delka \delka % 5
36 4\delka \delka % 6
37 2\delka \delka % 7
38 \delka \delka % 8
39 Opt 10\delka % 9
40 Opt 10\delka} 7% 10

11 \zparshape
12 \noindent\parshapetest{10}

Vystup je na obrazku 1.
Zkuste si vysazet odstavec s timto nastavenim a textem ze 76 znak ,z“

43 \zparshape

42 \noindent

52 2222 Z2Z2Z22Z2ZZZZZZZZZ
46 atd.

LVsimnéte si, ze pfi pouziti piikazéi \hangindent, \hangafter a \parshape neni nutné
priklady uzavirat mezi \begingroup a \endgroup. Argumenty téchto pfikazu se totiz na konci
kazdého odstavce nuluji. (pozn. prekl.)
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Obrazek 1: Vystup radka 41-42

Ve skupiné comp.text.tex polozil Stephen Moye dotaz, jak vysdzet prvni
radek odstavce zarovnany doleva, dalsi fadky zarovnané na stied a posledni radek
zarovnany doprava. Paul Vojta [7] v odpovédi definoval nésledujici makro, které
toto zarovnani nastavi.?

a7 \newcommand*{\leftcenterright}{/%

as  \leftskip=Opt plus 1fil

49 \rightskip=Opt plus 1fil

so  \parfillskip=Opt plus -1fil

51 \parindent=0pt

s2  \everypar={\hskipOpt plus -1fill\relax}}

Jsou dvé moznosti, jak toto makro pouzit. Prvni z nich je makro pouzit uvnitt sku-
piny. Druhou je pouzit nésledujici makro, které nastavi zarovnani zpét. (Je tieba
predem mit nastaven registr \myparindent na béznou hodnotu \parindent.)

53 \newcommand*{\regularpar}{/
s \leftskip=0Opt

55 \rightskip=\leftskip

s6  \parfillskip=Opt plus 1fil

2Nastaveni jednotlivych registriit v makru \leftcenterright stoji za vysvétleni.

Na prvnim radku odstavce se vlevo vlozi mezery z \leftskip a \parindent ndsledované
obsahem \everypar. Celkové tak bude vlevo mezera o velikosti Opt. Vpravo bude mezera
z \rightskip, tj. Opt plus 1fil. Nekonec¢nd pruznost mezery vpravo zpusobi, ze text bude
zarovnany doleva.

Na dalsich fadcich odstavce se pouze vlozi vlevo mezera z \leftskip a vpravo mezera
z \rightskip. Protoze obé mezery jsou stejné a maji nekone¢nou pruznost, natdhnou se na
stejnou sitku a prislusné radky budou zarovnané na stred.

Na poslednim fadku odstavce se vlevo vlozi mezera z \leftskip, tj. Opt plus 1fil. Vpravo
se vlozi mezery z \parfillskip a \rightskip. Celkové tak vpravo bude mezera o velikosti Opt.
Nekonec¢né pruznost mezery vlevo zpusobi, ze text bude zarovnany doprava.

V puvodnim feSeni na faddku 52 chybél prikaz \relax. Cvi¢enim pro pokrocilého ¢tenére je
zjistit, pro¢ je na tomto misté prikaz \relax nezbytny. (pozn. prekl.)
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57 \parindent=\myparindent
ss  \everypar{}}

Nésleduje odstavec vysazeny s pouzitim makra \leftcenterright.

59 \leftcenterright

60 Prvni fadek\break druhjy fadek\break
61 tfeti radek\break posledni fadek\par
62 \regularpar

Prvni radek
druhy radek
treti radek
posledni radek
Who will change old lamps for new?
...new lamps for old ones?

Arabian Nights: The History of Aladdin

2. Defini¢ni triumvirat v KTEXu

¥TEX nabizi pro definovani novych maker své makro \newcommand, které ma
trochu jednodussi syntaxi nez prikaz TEXu \def, na némz je zalozeno. Syntaxe je

63 \newcommand{ (ndzev)} [(pocet)] [{argl)]1{(télo)}

kde (ndzev) je ndzev definovaného makra véetné zpétného lomitka (napfiklad
\makro) a (télo) je télo definice makra. To muze byt jednoduchy text, ktery se
mé vysdzet, ale muze to byt také néco velmi slozitého. Volitelny parametr (pocet)
urcuje, kolik parametrt bude mit nové makro. Pokud se (pocet) pouzije, musi mit
hodnotu mezi 1 a 9. Pokud je pouzito (argl), bude prvn{ parametr nového makra
volitelny a pokud uzivatel tento prvni parametr nepouzije, nastavi se (argl) jako
jeho hodnota. Makro definované pomoci \newcommand je, feCeno terminologii
TEXu, makro typu \long, coz znamend, ze jeho argument mize byt delsi nez
jeden odstavec nebo, coz je ekvivalentni, muze obsahovat prikaz \par. Varianta
s hvézdickou (\newcommand*) nadefinuje makro, které neni typu \long a jehoz
argument nesmi obsahovat konec odstavce. Pokud makro (ndzev) jiz diive bylo
definovano, ohlasi I4TEX chybu.
ETEXové makro

o1 \renewcommand{(ndzev)} [(pocet)] [{argl)]1{(télo)}

a jeho varianta \renewcommand* se chovaji obdobneé. Jediny rozdil je, ze makro
(ndzev) musi jiz dffve byt definovano a nyni se pfedefinuje. Pokud difve definovano
nebylo, ohlasi ITEX chybu.
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Tteti XTEXové makro pro definovani maker je
65 \providecommand{(ndzev)} [(pocet)] [{argl)]{(tclo)}

a jeho varianta \providecommand*. Pokud makro (ndzev) nebylo dfive defino-
véno, chové se \providecommand stejné jako \newcommand. Pokud makro (ndzev)
bylo definovano, pak \providecommand neudéld nic a neohldsi chybu.

Nékdy potrebujete nové makro nadefinovat nezavisle na tom, zda jiz predtim
bylo ¢i nebylo definovano. V tom pripadé je mozné v EXTEXu pouzit

66 %o zajistime, Ze makro (ndzev) je definovano
67 \providecommand{(ndzev)}{}

s % zménime definici

o \renewcommand{(ndzev)} [(pocet)] [{argl)]1{(télo)}

Pokud se v téle definice vyskytuji argumenty, pak se prvni z nich oznacuje #1,
druhy #2 az devaty #9. Argumenty mohou byt pouzity v libovolném poradi a
mohou se libovolné opakovat.

Cas od ¢asu se ve skupiné comp.text.tex objevi otazka, jak definovat makro
s vice nez deviti argumenty. ReSenim je rozdélit makro na dvé nebo vice maker a
kazdé z nich nacte pouze ¢ast argumentii. Reknéme, Ze chceme makro s jedenacti
argumenty. Pak pouzijeme

7o \newcommand{\jedenact} [9]{%

7 % nalteme 9 argumentld jako #1 aZ #9
72 \zbytek}

73 \newcommand{\zbytek} [2]{/

7a % desaty argument naclteme jako #1

75 /% jedenadcty argument nacteme jako #2

76 }

Uzivatel zavold makro \jedenact zdanlivé s jedenacti argumenty. Pritom ve
skutec¢nosti makro \ jedenact nacte pouze prvnich devét argumentii a poté zavola
makro \zbytek, které zpracuje zbyvajici dva argumenty.

Pokud je tfeba uvnitt makra \zbytek zpracovat napiiklad ¢tvrty argument,
1ze jej makru \zbytek prenést nasledovné.

77 \newcommand{\ jedenact}[9]{%

s J nalteme 9 argumentld jako #1 aZ #9
o \zbytek{#4}}

so \newcommand{\zbytekl} [3]1{%

s1 % Ctvrty argument nalteme jako #1

s2 % desaty argument naclteme jako #2

s3 % jedendcty argument nalteme jako #3

sa

4
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Pro preneseni argumentu makru \zbytek lze také vyuzit piikaz \def popsany
v nasledujici sekci.

ss \newcommand{\ jedenact}[9]{%

s % naCteme 9 argumentui jako #1 aZ #9

s \def\argIV{#4}/

ss  \zbytek}

so \newcommand{\zbytekl} [2]{%

90 % Ctvrty argument je uloZen v makru \argIV
o1 % desaty argument nalteme jako #1

92 % jedendcty argument nalteme jako #2

93 }

Vyse uvedenym zpisobem lze samoziejmé nacist libovolny pocet argumenti.
Pii vét§{m poctu argumenti se viak tento postup stava neprehlednym. Uplné jing
pristup pak nabizi balicek keyval [3] nebo jeho pozdéjsi rozsiteni xkeyval [2]. Pomoci
téchto balickt je mozné si jednotlivé argumenty makra pojmenovat a uzivatel
pak muze makro zavolat s libovolnym poctem téchto argumentii, naptiklad jen
s nékterymi z nich.

He who can properly define and divide is to be
considered a god.
Novum Organum
Francis BAcoN quoting PLATO

3. Diktator v TEXu

TEX disponuje velmi obecnym piikazem \def pro definovani novych maker.
Ukéazat vSechny jeho moznosti v tomto kratkém clanku neni mozné. Knuthiv
TEXbook [5, kap. 20] nabiz{ Gplny popis, uzitetné vsak mohou byt i knihy
Eijkhouta [4, kap. 11] nebo Abrahamse a dalsich [1, kap. 4 a 9], které jsou
pro zacinajici uzivatele 1épe Citelné.

Syntaxe prikazu \def je uplné jina, nez na co jsou KTEXovi uzivatelé zvykli.

o1 \def (ndzev)(parametry){(télo)}

Stejné jako v piipadé BTEXu je (ndzev) ndzev definovaného makra véetné zpét-
ného lomitka (napiiklad \makro) a (télo) je télo definice makra. PovS§imnéte si,
Ze kolem (ndzev) se nepouzivaji slozené zavorky.

Cést (parametry) popisuje vyskyt parametri makra (ndzev). Zde se parame-
try oznacuji #1, #2 atd., museji byt ¢islovany ve vzestupném potadi a navic je
rozdil, zda mezi parametry pouzijeme mezeru, nebo ne. Pro srovnani uvadime

s vz

dva ekvivalentni radky kédu.
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o5 \newcommand*{\makro}[2]{...} % LaTeX
o6 \def\makro#i1#2{...} % TeX
o7 ... \makro{n&co}{bla} ... % (La)TeX

Pokud chceme, aby argument mohl obsahovat konec odstavce, pak musime makro
definovat jako makro typu \long. Navic TEX nijak uzivatele neinformuje, ze
prislusné makro jiz bylo definovano. Stard definice se jednoduse nahradi novou.
Na toto je tfeba dat si pozor, protoze se muze stat, ze predefinujete néjaké dilezité
makro, o kterém jste ani nevédéli, ze existuje. Opét uvadime dva ekvivalentni
radky kodu.

os \renewcommand{\makro}[2]{...} % LaTeX
99 \long\def\makro#1#2{...} % TeX
100 ... \makro{Odstavec\par}{text} ... % (La)TeX

Pokud se v (parametry) vyskytuji pouze parametry (tj. #1 atd.), nazyvaji
se tyto parametry neseparované. Odpovidaji presné KITEXovym povinnym pa-
rametrim. Na druhou stranu, pokud se za #n vyskytuje néco jiného nez dalsi
parametr nebo sloZend zévorka zahajujici (télo), pak se parametr #n oznacuje
jako separovany. Prislusné dalsi znaky (pfesnéji tokeny) se nazyvaji separator.
P1i zavolani makra se prislusny argument nacita tak dlouho, nez TEX narazi na
tento separator. Mechanismus volitelnych parametri v ETEXu interné pouziva
pravé separované parametry.

Predpokladejme, ze chceme nadefinovat makro \vlak, které se bude volat

101 \vlak ¢islo (h:m)

kde €islo, h a m jsou argumenty makra \vlak. Vyse uvedené TEXové nastroje
takové makro nadefinovat neumoznuji. Na druhou stranu, ptikaz \def ano. Pokud
nadefinujeme

102 \def\vlak#1 (#2:#3){Vliak~#1 jede v~#2:#3.}
a zavolame
103 \textit{\vlak EC130(8:41)}

dostaneme vysledek Viak EC130 jede v 8:41.

Mize se stat, ze budete potiebovat nadefinovat makro, které ma dvé varianty,
podobné jako makro nadefinované pomoci \newcommand. K tomu muze pomoci
makro \@ifnextchar nadefinované v jadru \LaTeXu. Syntaxi méa nasledujici

104 \@ifnextchar(znak){(ano)}{(ne)}

Makro se podiva na nésledujici znak na vstupu, ktery je rizny od mezery. Pokud
je tento znak shodny s (znak), pak se provede (ano), v opafném piipadé se
provede (ne). Jadro BTEXu nabizi také makro
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105 \@ifstar{(ano)}{(ne)}

které testuje, jestli nasledujici znak je hvézdicka. Pokud je, pak hvézdicku odstrani
a provede (ano), v opacném pripadé provede (ne). Toto makro je definovidno
nésledovné.

106 \long\def\@firstoftwo#1#2{#1}
107 \def\@ifstar#1{%
108 \Q@ifnextchar *{\@firstoftwo{#1}}}

Nyni miizete snadno definovat makra ve varianté s hvézdickou i bez hvézdicky.

100 \makeatletter 7% mimo soubory .cls a .sty
110 \def\hvezda{’

11 \@ifstar{\@hvezdaS}{\@hvezdaBez}}

12 % definice varianty s hvézdickou

113 \def\@hvezdaS#1#2{S~hvézdickou (#1) a (#2).}

11a % definice varianty bez hvézdicky
115 \def\@hvezdaBez#1#2{Bez hvézdicky (#1) a (#2).}
116 \makeatother I mimo soubory .cls a .sty

Nase makro bude mit dvé varianty a kazda bude mit dva argumenty. Vyzkousejme

117 \hvezda*{prvni}{druhy}
1s \hvezda{prvni}{druhj}

Dostaneme vysledek
S hvézdickou (prvni) a (druhy).
Bez hvézdicky (prvni) a (druhy).
Pokud namisto hvézdicky chceme pouzit jiny znak, naptiklad otaznik, mizeme
makro definovat nasledovné.

119 \makeatletter % mimo soubory .cls a .sty

120 \def\otaznik{Y

121 \@ifnextchar 7{\QotaznikS}{\QotaznikBez}}

122 % definice varianty s otaznikem

123 \def\QotaznikS#1#2#3{S~otaznikem (#2) a (#3).}
124 % definice varianty bez otazniku

125 \def\@otaznikBez#1#2{Bez otazniku (#1) a (#2).}
126 \makeatother % mimo soubory .cls a .sty

V predchozim piikladé makro \@ifstar hvézdicku odstranilo. Tady musime
otaznik odstranit sami. To zafidi nase makro \@otazniks$S tak, Ze jej nacte jako
argument #1. VyzkousSejme

127 \otaznik?{prvni}r{druhy}
12s \otaznik{prvni}{druhy}
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Dostaneme vysledek
S otaznikem (prvni) a (druhy).
Bez otazniku (prvni) a (druhy).

Nyni si ukazeme zpusob, jak lze v ETEXu nadefinovat makro, které bude mit
dva volitelné parametry a jeden povinny parametr. Heiko Oberdiek k tomuto
ucelu vytvoril bali¢ek twoopt [6]. My si ukdZeme jednodussi zpusob, ktery se pii
téchto nezvyklych situacich muze hodit. Vysledkem bude makro \dvavolitelne,
jehoz volitelné parametry budou mit implicitni hodnotu jedna a dvé.?

120 \def\dvavolitelne{’

130 \@ifnextchar [{\@dvavol}{\@dvavol[jednall}}
131 \def\@dvavol [#1]1{%

132 \@ifnextchar [%

133 {\eedvavol{#1}}{\@@dvavol{#1} [dv&]}}
132 \def\@@dvavol#1 [#2]#3{1 (#1) 2 (#2) 3 (#3)}

Pripomindm, Ze tato makra je tfeba definovat v misté, kde WTEX povazuje znak @
jako pismeno, naptiklad uvnitt balicku nebo po nastaveni \makeatletter. Po
pouziti

135 \dvavolitelne{ahoj}

136 \dvavolitelne[hello]{ahoj}
137 \dvavolitelne[hello] [ahoj]{baf}

dostaneme

1 (jedna) 2 (dvé) 3 (ahoj)
1 (hello) 2 (dvé) 3 (ahoj)
1 (hello) 2 (ahoj) 3 (baf)
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Summary

This paper demonstrates more possibilities of setting the paragraph shape and
alignment in XTEX. It also shows several possibilities to define macros in ETEX.
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