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Uvodnidek (F=)

| PAVEL STRIZ I

Dobry den, drahé TEXistky, drazi TEXisté,

dostavate do rukou netradicni ¢islo, jehoz priprava vznikala pomalu, ale s velkym
odhodlanim. Cislo za¢in piekladem ¢lanku Denise Roegela (1Y T)L5 =)
o abaku a pokracuje ¢lankem o sazbé japonstiny pomoci pTEXu (na TgX Live
bude poprvé az letos; od roku 2010) z dilny Tima Eyreho (7 1 AT —)L). N4-
sleduje kratky vstup o balicku genzi od Kazuomi Kuniyoshiho ([F{t5—F ) pro
XATEX. Prace s tiidami znakt je v TEXu relativné nova a stale neznama.

Po netrividlnich, i kdyz oboustranné vstiicnych diskuzich ziskal GGTUG dvou-
drovnovy souhlas — autor, poté firma Adobe — s pretisténim technické zpravy
o novém pismu Kazuraki (7335 &), véetné nahledd vsech glyfi a ligatur,
ano, ligatur v japonstiné! Ackoliv pismo neni Sifeno pod svobodnou licenci,
jeho technické aspekty, predevsim pres uvolnény program firmy Adobe AFDKO,
http://www.adobe.com/devnet/opentype/afdko/, by mohly nejednoho cte-
nare zaujmout, i kdyz treba pracujete ve FontForge, FreeType2 ¢i jinych.

Bohuzel se nepodarilo ziskat souhlas japonské graficky u knihy ukazek, ale
to nasemu ctendri nemusi vadit, neb snadno nalezne PDF verzi této brozurky,
http://stored.adobe.com/type/browser/pdfs/Kazuraki_SPN.pdf. Podéko-
vani patif Kenu Lundemu (/NRR), kterému se ndpad s pretisténim technické
zpravy ve stiedni Evropé libil, i kdyz v Evropé nikdy nebyl.

Dalsi ¢ast tohoto Cisla tvoii dva ¢lanky Tima Eyreho. Jeden o pismu Kanji
Stroke Order Font (EF D ZENHD 7 + > b ), stahnutelné i jako balik pro Linux,
a druhy o jeho pristupu ke srovnavani dvou PDF dokumentt. Timu Eyremu patii
také velké diky, nebot peclivé své ¢lanky c¢istil a pomohl s korekturou dalsich.

Nésleduje shrnuti sazby ¢nstiny od Jjgod Jianga (L§#). Mozna nékteii
znéte jeho balicek gezhu (#]7F), japonsky warichu, http://code.google.com/
p/gezhu/, ¢i balicek zhspacing, http://code.google.com/p/zhspacing/.

U &instiny a japonstiny zlstaneme, a to u hry sudoku (FUJ#). O vykresleni
na urovni METAPOSTu za pomoci kandzi se zminuje preklad clanku Denise
Roegela. Nésleduje ¢lanek o balicku sudokubundle od Petera Wilsona, ktery patii
k pionyrim TEXu. Ctenafi TUGboatu si mozna vybavuji jeho sloupky nazvané
Glisterings ¢i jeho ¢tivy ¢lanek z roku 2005 o abecedach a pismovych systémech,
viz http://tug.org/TUGboat/Articles/tb26-3/tb84wilson.pdf.

Zavér tvori zminka nékolika knih predevsim se vztahem k sazbé ¢instiny,
japonstiny, korejstiny a vietnamstiny (H Hig#%) a zpravy ucastnikt z riznych
akci a konferenci. Pfejeme prijemné, nikym a ni¢im nerusené cteni!

Pavel Striz (/XX)V), zpravodaj@cstug.cz
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Jednoduché makro suanpan na kresleni
¢inského a japonského abaku

‘l DENIS ROEGEL I

Vénovano #16
Abstrakt
Clanek piedstavuje zpiisob, jak si lze v METAPQSTu piipravit ¢insky (%:,
suanpan) a japonsky (H#%, % %13 A, soroban) abakus.

Jedné se o mechanické pocitadlo usnadnujici elementarni matematické ope-
race a ukony. Kulickové pocitadlo pouzivané v prvnich ro¢nicich zdkladni skoly
u nas je jednou z podob abaku. Podrobnéji o abaku samotném viz napr. webovy
rozcestnik http://wuw.ee.ryerson.ca/~elf/abacus/.

Clanek navic predstavi zptisob séftani hodnot a implementaci tohoto al-
goritmu v METAPOSTu. Makro predstavené v ¢lanku lze rovnéz stdhnout ze
serveru CTAN.ORG.

Klic¢ova slova: METAPOST, makro suanpan, abakus, suanpan, soroban.
doi: 10.5300/2010-3/138

1. Predstaveni abaku

Abakus je jednim z nejstarsich pocitadel, které se pouzivd dodnes [6,7,9-13].
Pouzivaji jej predevsim v Asii na zakladni matematické tkony. Jesté pomérné
neddvno byl abakus (anglicky j.¢. abacus, mn. ¢. abaci i abacuses, také v pre-
pisu calculating table, board nebo frame) vyucovdn na ¢inskych skoldch a byly
z néj skladany zkousky, pokud mél student zdjem se uchézet o néktera povolani.
V Japonsku byla takova zkouska poprvé skladana v roce 1928 v Tokiu.

ZkuSeny poctar na abaku muze byt opravdu rychly, nezadd si s vami na
bézné kalkulacce, tedy samoziejmé na zakladni operace s mensimi ¢isly, jako
je sCitani a nasobeni. Abakus muze byt vyuzit i na naroc¢néjsi ukony, jako je
nasobeni, vypocet zlomkt, druhé mocniny ¢i druhé a tfeti odmocniny. Na tento
druh dkont mize byt potireba nestandardni abakus, dostatecné velky na to, aby
dokazal ukladat potfebné mezivypocty.

Zjednodusené teceno abakus je nastroj, ktery uklada cisla pozici svych ko-
ralka (kuli¢ek, obldzka ¢i kaminktd; angl. beads) na tyckach (v zlabcich, na
dratech, snurkach apod.; angl. on rods). Ulozend ¢isla mohou byt jednoduchym

This article is a translation of the article “METAPOST macros for drawing Chinese and
Japanese abaci”, which first appeared in TUGboat, Volume 30 (1), pp. 74-79, 2009. Reprinted
with permission. Translation and Czech abstract by Pavel Striz. The author took the oppor-
tunity of this translation in order to make a few minor changes for the sake of clarity, on the
suggestion of the translator.
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Obrézek 1: Tradi¢n{ éinsky abakus (B £, sudnpan) se viemi
kordlky na hodnoté nula. Fotografie je z autorovy kolekce.

zpusobem ménéna a poCtar pracuje s timto opakujicim se vypocetnim vzorem
pomérné snadno.

Abakus mé dlouhou historii a existovala cela plejéda jeho variant které
mozna je jesté starsi. Jiné (:1V1hzace, jako byl Rim a Recko, pouzivaly podobne
nastroje, kdy ¢isla byla uklddana za pomoci oblazki ¢i specidlnich Zetonil.

V ¢lanku predstavime makro naprogramované v METAPOSTu, které jednak
nakresli bézné asijské typy abaku a navic kroky, jak se s nimi pocita.

2. Typy abaku

Zamérime se na dva typy abaku — standardni verzi ¢inského a japonského poci-
tadla, které jsou pouzivany i v soucasnosti.

2.1. Cinsky typ abaku: sudnpan

Cinské verze je nazyvana B#L (sudnpan). Slovo % (suan) v éinstiné znamend
spocitat® a slovo & (pan) ,,v rdmecku® nebo na ,na desticce®. Abakus sudnpan
miize mit celou fadu délek. Bézné méa 13 tycek s péti kordlky ve spodni c¢asti
ramecku (nékdy jako pozemské kordlky; angl. earth beads) a dvéma koralky
(nékdy jako nebeské korilky; angl. heaven beads) v horni ¢asti (model 2/5 ¢i
2:5), viz Obrazek 1. Horni a spodni ¢ést je oddélena piickou ¢i jinou formou
prepéazky.
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Kazdy koralek v horni ¢asti ma hodnotu péti koralki v ¢asti spodni. Pracu-
jeme-li se ¢tyrmi spodnimi koralky a jednou horni, je to dostatec¢né na vypocty
v desitkové soustavé. Vypada to, ze prémiové koralky byly ptivodné pouzity na
vyjadieni ¢islic Sestndctkové soustavy, coz byla soustava vhodna pro tradiéni va-
7eni, kdy jeden jm (JT) je roven Sestnicti liang () (coz je piiblizné 50 gramil).
MizZeme zaroven vzit v iivahu, Ze tyto prémiové koralky zjednodusovaly a urych-
lovaly nékteré z matematickych operaci, vice o tom [11, str. 85].

2.2. Japonsky typ abaku: soroban
Japonska verze H#& (% AL A, soroban) je obdobou ¢inského sudnpanu, ktera
ji dala sviij ptvod. B je tradiéni znak pro Zlabek, tento symbol je pouzivin
i v soucasnosti. Také zakladni verze sorobanu méa obvykle 13 tycek, jsou zde jen
¢tyti kordlky ve spodni ¢dsti a jeden v ¢dsti horni (model 1/4). V nékterym pii-
padech se mtizeme setkat s variantou, ze je ve spodni ¢asti pét koralkt a v horni
je jen jeden (model 1/5).

Varianta soroban mé jesté jednu vlastnost, kterd ji odliSuje od suanpanu,
a to, ze kazda treti tycka je oznaCena puntikem. Jedna se o tzv. jednotkové
tycky (angl. unit rods), muzeme si to v soucasnosti pfiblizit k psani oddélovact
tisici. Usnadniuje to na sorobanu vypocty a zaroven to zprehlednuje nastavovani
koralkt. Timto jednoduchym trikem si lze zvyraznit desetinnou tecku.

3. Makro suanpan pripravené v METAPOSTu

Jak se s abakem pracuje ukazeme na obrazcich, které jsme vygenerovali v META-
POSTu. METAPOST je silny graficky nastroj, ktery se vyborné hodi pravé na
takové technické a geometrické rysovani [3,5]. VSechny podklady v tomto ¢lanku
byly pfipraveny makrem suanpan, volné dostupného na serveru CTAN.ORG. Na
makro je vsak potfeba nahliZzet jen jako na jadro, které vsak mize byt snadno
ritmi nez toho, ktery si za chvili ukdzeme.

V dobé psani tohoto ¢lanku byly znamy jen dalsi dva balicky ze svéta TpXu,
konkrétné od Alaina Delmotta, na kresbu sorobanu, bud pres balicek PSTricks
nebo PGF, bohuZel ani jeden z téchto balicki (zatim) neumf{ Zadny z vypocetnich
postupt [1,2].

4. Poditani na abaku

Vypocty s abakem zacinaji jeho vynulovanim, tedy navracenim vsech koralku
do puvodni polohy, jinymi slovy co nejvzdalenéji od pricky, poté nastavenim
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prvni hodnoty posuny koralkl, a poté nasleduje matematicky kol dle znAmého
postupu. Vysledek se d4 néasledné precist.

4.1. Zakladni pozice abaku

Obrazek 1 ukazuje zdkladni pozici skutecného suanpanu a Obrazek 2 srovnava
abakus ¢insky (obrazek vlevo) s japonskym (ten napravo). Dvé ¢asti abaku jsou
rozdéleny délici p¥ickou, chceme-li pfepdzkou ¢i trdmem (angl. horizontal bar,
crosspiece, beam nebo reckoning bar).

V zakladni poloze jsou vSechny koralky co nejdéle vzdaleny od pricky, pred-
stavuje to na vsech tyckach hodnotu nula. Kazdy korédlek predstavuje jeden rad
v desitkové (nékdy i Sestndctkové) soustavé. Jednotky jsou nejcastéji vpravo.
Tycky se obvykle ¢isluji, ale tato vlastnost muze byt v nasem makru vypnuta
nastavenim pfepinaCe rod_numbers typu pravda-nepravda (angl. boolean), jak
je predvedeno v ukéazce.

inddasbdnati

Obrazek 2: Zakladni pozice pocitadel: B &L (suanpan, vievo)
a B (soroban, vpravo).

Uzijeme-li makro suanpan, lze zakladni pozici suanpanu ziskat nasledujicim
zpusobem:
input suanpan
setup_abacus(N=13, NBL=5, NBU=2,
bead="suanpan", units=0);
beginfig(1);
rod_numbers:=false;
reset_abacus;
draw_abacus;
endfig
end
Makrem setup_abacus muzeme nastavit pocet tycek (N), stejné tak pocet
koralkti v obou ¢astech abaku (NBL a NBU), typ kordlku (bead) a zdali si pre-
jeme znaceni u kazdé tieti tycky (units). Parametry jsou zaddvdny jako dvojice
promeénnd=zddand hodnota. V souCasné verzi makra lze nastavit dva typy ko-
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ralku, odpovidajici textovym fetézcim "suanpan" (témér kordlky kruhu, jemné
zplostélé po délce) a "soroban" (korilky tvaru dvoukuzele).

4.2. Nastavovani hodnot
Nastaveni hodnoty na abaku znamend posunuti koralku k pricce. Koralek ve
spodni ¢asti ma hodnotu jedné piislusného fadu (jednotky, desitky, stovky atd.)
a koralek v horni cCasti predstavuje hodnotu péti. Nastaveni ¢tyt koralka ve
spodni ¢asti a jednoho kordlku v horni dava dohromady 544 = 9. Pokud jsou po-
uzité vSechny korédlky na ¢inském typu 2/5, a v horni ¢asti se stéle pracuje s ekvi-
valentem péti, dostavame maximéalni hodnotu na tycce rovnu 5+ 5+ 5 = 15.
Timto zptuisobem muzeme nastavit vSechna ¢isla od nuly (vychozi postaveni) po
hodnotu patnict (maximalni hodnota).
Co se tykd makra suanpan, zde je pocet kordlka v kazdé ¢asti ulozen ve dvou
polich s dimenzi. Libovolnd hodnota mutze byt u kazdého pole nastavena ru¢né
takto (Obrézek 3):
beginfig(3);
reset_abacus;
valL[1]:=2; valL[3]:=5;
valU[2] :=1; valU[4]:=2;
draw_abacus;

endfig;
Zpracovani timto zpusobem muze byt uzitecné tehdy, kdyz je potreba na-
stavit néjakou v desitkové soustavé nestandardni situaci (nastaveni ¢isla 10 552
na Obrazku 3, vlevo). Tohle je konkrétné vyse zminény piipad, kdy bylo potfeba
na tycce nastavit pét koralkti ve spodni ¢asti. Obvykle ndm ve spodni c¢asti vy-
sta¢l vzdy jen ctyti kordlky. Obdobnd vyjimka plati pro dva koralky v horni
Casti, pocitame-li v desitkové soustaveé.
Makro suanpan v soucasné verzi nepodporuje vypocty v Sestnactkové sou-
stavé, ale mohou byt jednoduse zarizeny nadstavenim vypoc¢tli zalozenych na
soustave desitkové.
Pomocné makro set_abacus_val dokaze operaci nastaveni poc¢ate¢nich hod-
not zautomatizovat (Obrizek 3, vpravo):
beginfig(4);
reset_abacus;
set_abacus_val("10552");
draw_abacus;

endfig;

Méme-li pod N ulozen pocet tycek, je automaticky bran zprava jen navo-
leny pocet znaki z textového Tetézce vstupujictho do makra set_abacus_val.
Ostatni cifry jsou ignorovany.
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Obrazek 3: Nestandardni pozice hodnoty 10 552 v desitkové
soustavé (vlevo) a jeji standardni vyobrazeni (vpravo).

4.3. Operace sc¢itani

Jakmile mame pocatecni hodnotu nastavenu, muzeme ji systematicky ménit.
V tomto clanku se zaméfime jen na operaci séitani. Dokonce i pro tak trividlni
operaci muzeme zvolit nékolik zptsobi, my si ukdzeme typicky zpusob scitani
ne zprava doleva, ale zleva doprava.

Abychom ukazali, jak to funguje, pripravili jsme v makru suanpan makro,
chceme-li funkci, add_val, ktera sc¢itani rozlozi na nezbytny pocet krokt. Jen
si dejme pozor, ze tohle makro nemize byt béznou soucasti prostredi beginfig
a endfig, je to z toho divodu, ze makro tato prostiedi generuje za svého béhu.

Ukazeme si ptiklad na sorobanu s pocateéni hodnotou 651324 tak, jak to
zminuje nasledujici zdrojovy kéd (Obrézek 4):
setup_abacus(N=13, NBL=4, NBU=1,

bead="soroban", units=1);
set_abacus_val("651324");
add_val(v="82363456", iv=100, fig=true);

Uzivame-li jako ridici soubor abacus .mp, pak zminéna sekvence prikazii v ném
ulozenych vygeneruje soubory abacus. 100, abacus. 101, ..., abacus. 108, které
jiz mohou byt rutinné ptilozeny do TEXového dokumentu.

Po vynulovan{ nésleduji kroky dle Obréazku 4. Uvodn{ stav (a) ukazuje nasta-
veni prvniho séitance 651 324, zde nas proces séitani zac¢ind. V prvnim kroku (b)
pridavame 8 na osmou tycku tim zpusobem, zZe pfesuneme k pricce tii spodni ko-
ralky a jeden horni. S ostatnimi koralky neni hybéno. Néasleduje krok (c), ktery
pridava 2 na sedmou tycku. Zatim mame zivot snadny, nebot zmény se déji vzdy
na jedné tycce, ponévadz byly nastaveny na hodnotu 0. Je to ddno tim, ze prvni
s¢itanec nemd fad miliént ani desetimiliéni. V kroku (d) pfiddme 3 na Sestou
tycku. Z hodnoty 6 se stava hodnota 9.

Krok (e) pridéava 6 na patou tycku, kterd obsahuje 5. To ndm souctem dava 11.
Na péaté tycce nastavime hodnotu 1 a jednicku si budeme chvili pamatovat a po-
kusime se tuto jednicku pfidat na tycku Sestou (tycka vlevo). Tato vznikla situace
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nam zatim ukazuje, ze jsme tedy zménili pocet koralktl ve spodni ¢asti na tycCce
pét, nenastala zadna zména ve smyslu pricteni v jeji horni ¢asti, kterd se nuluje.
ZaméFime nadi pozornost na tycku Sest, kde chceme pfidat jednicku. Sestd tycka
obsahuje hodnotu 9. Pridanim jednicky se dostdvame na 10 a je potieba dalsiho
pfesunu jednicky. Vynulujeme Sestou tycku a priddme jednicku na tycku sedm.
Ta obsahuje hodnotu 2 a tu zvedneme na hodnotu 3. DalSich pfesunt uz neni
tieba a krok (e) je hotov, pricetli jsme 60 000.
Cely tento proces se opakuje cifra po ciffe, dokud neni cely rozlozeny scita-
nec pripsan. Vidime, ze pricteni cifry s¢itance se obcas rozlozi na dil¢i kroky.
Podrobnéji nebudeme detaily v ¢lanku rozvadét, v principu se jedna jen o ana-
logii prace s jednou tyckou, jen v nékolika krocich rozlozenou. K procviceni si
lze vyzkouset soucet 999 999999 + 1.
Pokud by vyklad u zminénych maker nebyl dostatecny, odkazujeme ¢tenaie
primo na zdrojovy kéd suanpan.mp z CTAN.ORG.
Makro add_val mize byt pouzito i bez generovani obrazku tim, ze se nastavi
false u proménné fig. V takovém piipadé probéhne jen zdkladni algoritmus
scitani a soucet je ulozen v polich.
Je tu samoziejmé moznost, ze by soucty mohly byt simulovany tim, ze vy-
pocet bude proveden mimo makro suanpan a hodnoty budou vzdy nastaveny
pro kazdy prichozi pozadavek. Takto by bylo mozné vyuzit makro suanpan jako
nastroj vykreslovani pro jind makra, programy ¢i nastroje.
Prikladame ukazku souctu, kdy nevznikaji obrazky z jednotlivych mezi-
soucti.
beginfig(200);
reset_abacus;
reset_abacus_gray;
set_abacus_val("82951324");
draw_abacus;

endfig;

beginfig(201);
set_abacus_val("82951324");
add_val(v="60000", iv=100, fig=false);
draw_abacus;

endfig;

Operace s¢itani muze zpusobit problém s preplnénim a nastavila by se pro-
ménna overflow typu pravda-nepravda na hodnotu true. Pred uskuteénénim
s¢itani si makro add_val vynuluje tuto proménnou na false.

4.4. Triky na zrychleni vypoctua
Pokud chceme zefektivnit praci s abakem, je uzitecné si zapamatovat nékteré
vzory, které se objevuji casto a davaji ndm prostor k jejich automatizaci. Na
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jednoduché ukézce si to osvétlime. Pokud néktera z tycek je ve spodni ¢asti
nastavena na hodnotu 3 a jeden kordlek mame pridat, pak nezbyva nic jiného
nez ¢tvrty koralek posunout smérem k pricce. Zde nemame co vylepSovat, pocet
stupn volnosti je nula.

Pokud je vSak situace drobné upravena, tedy mame-li pridat tti koralky misto
jednoho ke stavajicim trem, pak muzeme pravdépodobné u zacatecénika ocekavat
myslenkovy proces zalozeny na vypoctu 3 + 3 = 6, poté odec¢tenim 5 a nasta-
venim jednoho koralku ve spodni i horni ¢asti abaku. Véite ¢i nikoliv, ale tato
situace je neefektivni, ponévadz vypocetni zatéz lezl na poctari.

Uvazujme takto. Vime-li, ze tfi koralky nemohou byt v dané chvili premis-
tény, pak mizeme rovnou zvazit vztah 3 = 5 — 2 a dostat se ke dvéma tkontm:
za prvé, priddni jednoho kordlku (hodnoty 5) v horni ¢asti, a za druhé, odebrdni
dvou koralki v casti spodni. Tohle je prijemna matematickd zkratka, kterd ne-
vyzaduje vypocet 3 + 3 = 6, a to jen diky tomu, zZe si zavcas vSimneme, zZe
nemuzeme ve spodni ¢asti pridat ke tfem stavajicim koralktm tri dalsi.

Podobné nerealizovatelné tkony si lze predstavit i v horni ¢asti. Muzeme si
pripravit podobné schéma. Jakmile neni mozné pridat koralek o hodnoté pét do
horni ¢asti, uvazme uziti formule 5 = 10 — 5, technicky pfidame jeden koralek
(z pohledu aktudlni tycky je hodnoty 10) ve spodni ¢asti dalsi tycky (opét vlevo
od aktudlni) a ubereme kordlek v horni éasti ptuvodni tycky. A opét se tento
postup opakuje tak dlouho, dokud nesecteme cely sc¢itanec.

Uvazme situaci, kdy chceme pridat pét nebo vice koralki na libovolnou tyc¢ku
ve spodni Casti. Tuto situaci mtzeme zapsat bud rozepsanim na 5 4+ a nebo
10 — b, a je-li jedna z nich pouzitelnd, bude aplikovina. Konkrétné mutzeme
mit tii kordlky na tycce v jeji spodni ¢asti a chceme pridat dalSich Sest. Bud
muzeme tuto situaci rozepsat jako 6 = 5+ 1 nebo 6 = 10 — 4. Druhy rozklad
nelze technicky zrealizovat, protoze nemuzeme odebrat ¢tyri kordlky, kdyz mame
jen tii. V tomto pripadé je vSsak mozna prvni situace. Priddme jeden koralek ve
spodni ¢asti a pokusime se pridat jeden korédlek v horni ¢asti. Pokud by to v horni
Casti nebylo mozné, provedeme dalsi rozklad atd.
atd., mohou byt aplikovany rychle a Gé¢inné za pouziti pomocnych tabulek, které
si predtim musel poc¢tar vstépit do paméti. Ukazky takovych tabulek pro soroban
predkldda napt. Knott [7].

5. Ucelova makra pro rozsireni abaku
Chceme-li nékomu vysvétlit praci s abakem, je pomérné ¢asto vyhodné vyu-
zit néjaké formy znaceni nebo zvyraznéni jednotlivych koralki. Makro suanpan

nabizi dvé moznosti. Bud je voleny koralek vykreslen jinou barvou, konkrétné
Sedou, nebo je na néj pridan popisek.
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Je pomeérné snadné vyuzit makra set_abacus_gray a vykreslit vybrané ko-
ralky v Sedé barvé. Makro ma t¥i parametry, zadavané opét ve formé part pro-
meénnd=_zddand hodnota. Proménna deck nam upfesni, jestli pracujeme s horni
(upper) nebo spodni (lower) ¢asti abaku. Dal$i dvé proménné jsou textové fe-
tézce udavajici koralky brané zprava. Hodnota below odpovidé koralkum vespod
navolené ¢&sti (horni nebo spodni ¢ésti abaku), opakem je hodnota above. Na-
priklad zapsani hodnoty 2 pfi below znamend, ze budou Sedou barvou vykresleny
dva koralky zespodu. Tedy ty dva, které jsou brany za prvni kandidaty na posun
k pticce (pii volbé lower), resp. ty dva, které se jako prvni vraci do zédkladniho
stavu (pri volbé upper).

Pti below to je obdobné, jako kdybychom brali vrcholky stalagmitu; pri
upper to je, jako bychom odebirali spodni Spicky stalaktitu.

V soucasné verzi makra neni tento zptisob obarvovani zautomatizovan, i kdyz
je to samoziejmé technicky mozné. Muzeme si predstavit celou fadu moznych
schémat, které jsme do makra nezanesli. Realizace v soucasné verzi je podporena
jen zékladnimi prikazy.

Nechf nam za ukéazku poslouzi soucet z drivéjstho prikladu vyobrazeného
na Obrazku 4, konkrétné prechod z kroku (d) do (e), tentokrat vsak tak, aby
byly zvyraznény vSechny posuny koralkt. Jednalo se konkrétné o situaci, kdy
jsme k mezihodnoté 82951 324 pricitali 60 000. Vysledek nasich snah si muzete
prohlédnout na Obrazku 5 a zde prikladame piislusné zdrojové kody:

beginfig(202);
reset_abacus;
reset_abacus_gray;
set_abacus_val("82951324");
set_abacus_gray(deck="lower",
below="1010000", above="0400000");
set_abacus_gray(deck="upper",
below="0110000", above="0000000");
draw_abacus;
endfig;

beginfig(203);
reset_abacus_gray;
add_val(v="60000", iv=100, fig=false);
set_abacus_gray(deck="lower",
below="0400000", above="1010000");
set_abacus_gray(deck="upper",
below="0000000", above="0110000");
draw_abacus;
mark_abacus(5,5) (btex 1 etex);
endfig;
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V danych ukazkich makro reset_abacus_gray plni jen ulohu vynulovani
dfive Sedou barvou vyznacenych koralka. Bude to pro ¢tenafe prijemnéjsi, aby
vidél pravé jen ten jeden prechod.

Dalsim nové predstavenym makrem na vyznaceni kordlku je mark_abacus.
Tohle makro umi prekreslit koralek tak, aby mohl obsahovat (kratky) popisek.
Konkrétné mark_abacus(5,5) (btex 1 etex) zapiSe cifru jedna na paty koralek
odspodu na patou tycku pocitanou zprava. Jednou z vyhod tohoto pristupu je,
ze i kdyz se pozdéji koralek posune, znacka u néj ztstane, aniz bychom ptikaz
jakkoliv upravovali nebo si jej znovu volali.

13 12 11 10 9 8 7 6 5 4 3 2 1 13 12 11 10 9 8 7 6 5 4 3 2 1

FHTTIRIIEEEY  BEPERITRRCET:

13 12 11 10 9 8 7 6 5 4 3 2 1 I3 12 11 10 9 8 7 6 5 4 3 2 1

Obrazek 5: Zvyraznéni vSech pfesunil v jednom z mezikroki
pri séitani 829 513 24 s 60 000. Vsechny koralky, které byly pre-
sunuty, jsou vykresleny sedou barvou, a navic jsme si vyznacili
aktudlni hodnotu na tycce, se kterou bylo pracovano. V nasem
pripadé to byla hodnota 60000, tedy pata tycka.

6. Vyuziti abaku v jinych ciselnych soustavach

Jak jsme diive zminili, ¢insky abakus mtze byt pouzit na vypocty v desitkové
i v Sestnactkové soustave, zalezi jen na tom, jestli pouzijeme dva bonusové ko-
ralky (jeden v horni ¢asti a druhy ve spodni). Po chvili pfemysleni vSak muzeme
abakus upravit tak, aby slouzil i pro jiné ¢iselné soustavy.

Obréazek 6 nam ukazuje s¢itani v osmickové soustaveé. Kazdé tycka ma Ctyri
korédlky, tii ve spodni ¢asti s hodnotou jedna a jeden kordlek v horni ¢asti
s hodnotou ¢tyri. Timto zpusobem sestavime hodnoty nula az sedm. Levy ob-
razek predstavuje nastaveni ¢isla 3401 256g, prictenim 12345 dostavame soucet
3402 512g, coz je vyobrazeno vpravo.

Piiprava téchto obrazkt je pfimocard. Upravime pocet kordlk na kazdé
tycce, déle nastavime proménnou vbu, kterd predstavuje pocet koralku v horni
¢asti abaku. Takovy abakus v osmickové soustavé ma hodnotu horniho koralku
CtyTi, coz odpovida poctu kordlku ve spodni Casti plus jeden. Stac¢i ndm nyni
zapsat tento zdrojovy kdéd, abychom dostali ndhled pred s¢itdanim a po ném.
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Podobné muzeme pripravit dalsi ¢iselné podklady. Jen upozornime zkusené
poctare, ze je nutné upravit mnemotechnické pomicky, které jsme poodhalili
v tomto ¢lanku drive tak, aby témto novym podminkam vyhovovaly.

vbu:=4; Y Hodnota kulicky v horni Casti abaku.
setup_abacus(N=13, NBL=3, NBU=1,
bead="suanpan", units=0);
beginfig(300);
reset_abacus;
reset_abacus_gray;
set_abacus_val("3401256");
draw_abacus;
endfig;
beginfig(301);
add_val(v="1234", iv=100, fig=false);
draw_abacus;
endfig;

13 12 11 10 9 8 7 6 5 4 3 2 1 13 12 11 10 9 8 7 6 5 4 3 2 1

TTITTITTATITLY  |ETTTTTTLTTLTY

13 12 11 10 9 8 7 6 5 4 3 2 1 I3 12 11 10 9 8 7 6 5 4 3 2 1

Obrazek 6: S¢itani na abaku v osmickové soutavé. Hodnota
vlevo je 3401256g, po pricteni hodnoty 1234g dostdvame
soucet 34025123, ktery je k nahlédnuti vpravo.

7. Zavéry a mozna rozsireni makra suanpan

Cilem clanku bylo ukéazat jednoduché makro kreslici ¢insky a japonsky abak
Snazili jsme se predevsim poskytnout jisté zakladni stavebni kameny. Vylepseni
jsou moznd jak na strané grafiky, tak na trovni algoritmu. Abakus mize byt
jednoduse pridat.

Nejvétsi prostor pro rozsiteni a vylepseni je ale na strané algoritmi. Sou-
¢asné verze makra obsahuje jen jeden postup na sc¢itani. Mohli bychom si napf.
pripravit algoritmus pro s¢itan{ z pravé ¢ésti do levé (tj. od jednotek po vyssi
fady). Podobné bychom mohli pfidat fadu dalsich algoritmui.
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vevs

tfet{ odmocniny, ale celd fada dalsich [4,7,8,11], by nemélo byt niro¢né do
jadra makra suanpan implementovat.

Pro kazdy z takto zvazovanych algoritmu by bylo vhodné jej naprogramo-

vat tak, aby bylo mozné na vystupu, graficky a vypisem proménnych, sledovat
jednotlivé kroky a mezikroky matematickych tkont.

Makro suanpan vam k tomu vSsemu dava stavebni zakladnu.
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Abstrakt
Néstroj pTEX je sdzeci systém bohaté vyuzivajici moznosti TEXu. pTEX je speci-
4lné navrzen pro sazbu japonstiny a je pouzivan predevsim v Japonsku. Clanek
popisuje jak ziskat, nastavit si a pouzivat pTEX v kazdodennim zivoté s prak-
tickymi tdlohami, a to s diirazem na spravu pisem. Clanek nis také seznamuje
se zdklady sazby japonstiny obecné a s alternativami vuci systému pTEX.
Klicova slova: pTEX, pETEX, W32TEX, sazba japonstiny, kandzi, hiragana,
kana, katakana, Unicode, ruby, CJKV.
doi: 10.5300/2010-3/152

Introduction

The program pTgX from ASCII Media Works is an effective tool for typeset-
ting Japanese. Unfortunately I've never been able to find much in the way of
English documentation for pTEX. This article gathers together the knowledge
I've accumulated on pTEX through web-searching, inspired guesses, hair-pulling,
inspecting code and doing my best to make sense of the Japanese documentation.

In this article I assume you are using Microsoft Windows. If you use Linux
then you will be sufficiently computer-literate to apply what is written here to
your environment. Macintosh users might also find some of the information here
useful. T have tried the Macintosh distribution of pTEX and it works well. I also
assume that you are familiar with using the MS-DOS command-line interface
and basic tools like gzip and tar.

1. Acquiring and installing pTEX

Point your web browser at www.w32tex.org [1]. This is the download site for
W32TEX. There is an English version of the page. A good thing about this
installation is that the maintainer updates it every few days. Download all the
packages from the Basic and Standard Installation sections. If you fancy any of
the packages in the Full Installation section then download those too.

One of the things I like about W32TEX is that the packages are just gzipped
tar files. The installation includes an installer but you can just gunzip all the
files and tar -xvf them yourself. My W32TEX installation takes up about
250 MB of disk space.

Once you've done this you'll need to add c:\usr\local\bin to your path
and modify the texmf .cnf file to reflect your system. Of course, the details of
this are outside the scope of this article.

If you are reading this article then you are probably already familiar with
TEX and therefore probably already have a TEX system installed. If you can
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get pTEX to work on your existing installation then I'm happy for you. I never
managed to do it. For a while I had a TEX Live installation running alongside a
pTEX installation. This worked fine; I just had to change my path when I was
using Japanese so that I picked up the W32TEX binaries instead of the TEX Live
binaries. Eventually I migrated to W32TEX. W32TEX is what most Japanese
people seem to use. The good thing about W32TEX is that it handles Japanese
without needing any extra configuration.

As an aside, pATEX seems to be more popular in Japan than I¥TEX is in the
West. In Japan I see a few books on pTEX in most larger book shops.

Installation on Linux

You need to find the extra packages for your distribution that include pTEX.
You'll also need Adobe Reader or xpdf with the Japanese support package;
a Japanese font, such as kochi-mincho.ttf; and dvipdfmx. Once all these are
installed you can compile documents that are in Shift-JIS format by running
ptex -kanji=sjis myfile.sjs

This will probably work. However, when you dvipdfmx myfile.dvi you’ll prob-
ably get a failure.

I fixed this by copying the contents of the cmap directory in my W32TEX
installation to my Linux installation. Then I updated texmf .cnf via
/etc/texmf .d/<somefile>
and
update-texmf
(this seems to be a feature of teTEX) to point at the directory in my installa-
tion that contains my TrueType fonts (/usr/share/fonts/truetype/). Finally
I updated x-cid.map to add the line
rml H kochi-mincho
H refers to something called a CMap resource. You’ll find it in the cmap directory
you copied over.

2. Entering Japanese text

2.1. Encodings

In the world of computers all data is stored as numbers. You will already know
that the characters a—z, A—Z, 1-9 and some punctuation marks are represented
by numbers between 0 and 127. The number used to represent each character
is defined by the ASCII standard!. Because we only need the numbers between

1IBM mainframes use a character encoding called EBCDIC, which does not represent con-
secutive letters by consecutive numbers. I’ve never seen EBCDIC used with TEX.
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0 and 127 to represent plain English we can store each character in an English
text file as a byte. Languages such as French and Czech that include accented
characters can also be represented by text files that use just one byte for each
character. However, to represent the accented characters they also make use
of the numbers between 128 and 255. You may already know that there is no
one standard for the characters represented by the numbers between 128 and
255; the character that is represented by one of these numbers is defined by the
encoding that is being used.

This state of affairs is reflected in the development of TEX. When Knuth
first released TEX each font had 128 character slots. A later version gave each
font 256 character slots, thus enabling people to use the full width of a byte to
represent character.

Japanese has far more than 256 characters. Therefore we need to use bigger
numbers to represent the characters. This is typically achived by using multiple
bytes to represent each character. Using two bytes provides us with 65,536 slots
to put characters in. This is enough even for Japanese. However, the details of
representing complex writing systems in computers is rather more complex than
this. Full details are beyond the scope of this article and can be found in [2].

One might think that using multiple bytes to represent the world’s most
bewildering writing system is complex enough. However, as is usually the case
with software, we have another layer of complexity: there is no one standard
encoding for representing Japanese characters. The most common ones are Shift-
JIS, 1SO-2022-JP (‘JIS’), EUC-JP and the various encodings of the Unicode
character set such as UTF-8, UTF-16 and UTF-32.

Unicode and its encodings are the closest we have to an industry-wide stan-
dard for encoding the written word. A disadvantage of the UTF-16 and UTF-32
encodings of Unicode is that if you send Japanese text encoded in one of these
formats to a destination that can read ASCII but not Unicode then the recipi-
ent cannot read any of the text. This would be particularly unfortunate if there
were only a few Japanese characters in the message. This is the advantage of
the UTF-8 encoding; it keeps all the ASCII characters as single bytes of ASCII.
The disadvantage of UTF-8 is that it uses significantly more bytes than UTF-16
to encode the same number of non-ASCII characters. UTF-32 is inefficient in
its use of space and is rarely used.

The JIS encoding was devised in Japan; it stands for Japanese Industrial
Standard. This system has the same disadvantage as Unicode in that Western
characters will not survive if the JIS text is displayed on a JIS-incapable device.
Thus Shift-JIS (sometimes written S-JIS or SJIS) was devised. Confusingly, it
was devised by a Japanese company called ASCIT Media Works in collaboration
with Microsoft. Microsoft adopted this encoding (in a slightly modified form) so
it is widely used. ASCII Media Works also produced pTEX so, not surprisingly,
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the native encoding of pTEX is Shift-JIS. I always use Shift-JIS unless I have a
good reason to do otherwise.

I don’t know anything about the EUC-JP encoding except that it tends to
be used on UNIX systems. For information on the EUC-JP encoding and com-
prehensive information on handling Chinese, Japanese, Korean and Vietnamese
on computers see [2].

2.2. JWPce

Western versions of Microsoft Windows XP and above include a Japanese text
entry system; you just need to fiddle with the settings in the Control Panel to
get it working. It works with Notepad and if you're lucky it might work with
your favourite text editor. Powerful though this input method is, it is more
aimed at native Japanese speakers than students of the language.

Much better for people like me is JWPce [3]. It’s a free download and comes
with plenty of help and documentation. Features that are useful for students
include the built-in dictionary and the built-in kanji information look-up. It also
has three Japanese fonts built into it.

Download JWPce from [3] and install it. When you save your TEX source
use the Shift-JIS encoding (.sjs).

2.3. Adobe Reader
You will probably want to view your pTEX creations as PDF files. If you don’t
already have Adobe Reader installed, install the latest version. Also install the
Japanese language pack. The fonts included in this language pack are enough
to get you going with pTEX. You don’t even need the Windows Japanese fonts.
In Japan people seem to use a DVI previewer called DVlout. It is also possible
to run a Japanese-enabled version of dvips (see below) and view the results using
GhostView.

2.4. Japanese Fonts BARZEDFIK

If you want to view your pTEX output as PostScript then you will need to install
the Windows Japanese fonts. You can do this from the Control Panel. The fonts
are called msmincho.ttc and msgothic.ttc. Yes, it is counter-intuitive to need
TrueType fonts to view a PostScript document.

3. Other Japanese-Capable TEX Systems

There is a ETEX package called CJK that provides another way to typeset
Japanese text in TEX. It allows you to typeset Korean and Chinese as well
as Japanese. It has documentation in English.
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The future of polyglot TEX typesetting appears to lie with XH#IEX. This
system has now been ported from the Macintosh OS X platform to both Linux
and Windows. The Windows installation is done as a bolt-on to W32TEX;
the W32TEX download site includes a binary package and English installation
instructions. I have got both these systems up and running. The Windows in-
stallation took a matter of minutes. XHIEX is now also available with TEX Live.

There is a Japanese version of a program called Omega, a version of TEX that
can handle 16-bit encodings. There seems to be little activity or documentation
on this project.

jTEX is an early (c.1987) Japanese-enabled TEX variant created by NTT. It
is still available for download but has been largely superseded by pTEX. An
article on the development of this package has been published in TUGboat [4].

The UMS package allows you to put Japanese text in a file that is to be
compiled by pdfTEX or pdfATEX. You use it by producing a Shift-JIS source
file, running this file through a program called topdftex and the sending the
result to pdfTEX with the UMS package included. One reason for doing this
rather than using pTEX and dvipdfmx is that you might want to use some feature
that is specific to pdfTEX.

A sample input file is as follows:

\documentclass[12pt]{article}
\usepackage{ums}
\begin{document}
FATRUCHIR DR B D £7,
\end{document}

The commands you need to run to obtain a PDF document from a Shift-JIS
format file using pdfIATEX are as follows.

topdftex source.sjs tmp.sjs
pdflatex tmp.sjs

When you run topdftex, the resulting file tmp.sjs should look like this:
\documentclass[12pt]{article}

\usepackage{ums}

\begin{document}
\UMS{79C1}\UMS{306F}\UMS{9B5A}\UMS{306B}\UMS{8208}. ..
\end{document}

To set up the UMS package you need to run the batch jobs in the following two
directories

C:\usr\local\share\texmf\fonts\typel\public\omegaj\msmin
C:\usr\local\share\texmf\fonts\typel\public\omegaj\msgoth

to create all the .pfb files. This in turn requires you to install the W32TEX
Omega packages.
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pTEX is the most popular solution in Japan and, as such, has plenty of
Japanese-specific macros available. Judging from the questions on the TEX
newsgroup, comp.text.tex the CJK package is the most popular solution out-
side Japan. XHIEX describes itself as experimental software whereas pTEX has
had many years of field hardening. Both the CJK package and the XHIEX sys-
tem support writing systems other than Japanese whereas pTEX only supports
Japanese in addition to those supported by ordinary TgX.

4. Creating a document

Plain pTEX

A remarkable feature of pTEX is that you can enter Japanese text in-line with
Western text without any extra markup. pTgEX handles all the font switching
internally. Here is a simple document in Plain pTEX. Save the file in Shift-JIS
(.sjs) format.

The Japanese symbol for fish is #i.

\bye

PETEX

Using pATEX is no more complex; again pI4TEX handles everything for you. The
only difference is that if your document is intended to be read as being mainly
Japanese you should use

\documentclass{jarticle}

instead of

\documentclass{article}

This makes the output caption figures with [X| instead of Figure and so on. Here
is a simple example:

\documentclass{jarticle}

\begin{document}

BITATIED L EH A,

\end{document}

5. Viewing documents

Once you have written your pTEX or pIATEX source file you compile it in the
obvious way:

c:\work>ptex my_document.sjs

or
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c:\work>platex my_platex_document.sjs

The resulting file is called my_document .dvi. However, the file format is not
standard DVI so the standard versions of dvips and dvipdfm will not be able to
convert it into a viewable format. Because of this pTEX is not strictly speaking
a version of TEX at all. pTEX does not pass the trip.tex test either [6]; this
disqualifies it from being a true TEX. However, you are unlikely to notice any
problems in practice.

5.1. dvipdfmx

To convert your .dvi file into PDF format, run it through dvipdfmx. This pro-
gram comes with the W32TEX installation and does not need any configuration.
Run the following two commands and, assuming you have bound .pdf files to
Adobe Reader, your document should appear on the screen.
c:\work>dvipdfmx my_platex_document

c:\work>start my_platex_document.pdf

5.2. dvipsv

The dvipsv program is a version of dvips enhanced to handle the pTEX .dvi
format and embed the TrueType fonts in the document. If you want PostScript
output then this is probably the one to use. It produces large output files because
of the embedding. Obviously, you need GhostScript and GhostView installed to
view the output.

c:\work>dvipsv my_platex_document

c:\work>start my_platex_document.ps

5.3. dvipsk

There is a bit of naming convention confusion here. Radical Eye now call dvips:
dvipsk. However W32TEX calls the executable for the standard, non-pTEX
version of dvipsk: dvips.exe. The executable for the version of dvipsk that
can handle pTEX output is called dvipsk.exe.

The advantage dvipsk.exe has over dvipsv.exe is that it produces smaller
output files and runs more quickly. The disadvantage is that it does not embed
the fonts in the output so you need to have the fonts installed on the system
where you are going to view the PostScript file. Furthermore, if you install a
new Japanese font on your system then you need to modify your GhostScript
configuration files before you can view your new document. This is covered in
detail in a later section.

W32TEX also includes a program called udvips. It appears to produce out-
put identical to dvipsk.
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6. PDF bookmark entries

You have to do a bit of extra work to get PDF bookmarks to work in Japanese
script. The PDF special tounicode is the key. For Plain pTEX the source would
look like this:
\def\bookmark#1{\special{pdf: out 1 << /Title (#1) /Dest
[ @thispage /FitH @ypos 1 >>}}%

\special{pdf:tounicode 90ms-RKSJ-UCS2}
\bookmark{ H Az 1}
\bye
and in pETEX
\documentclass{jarticle}
\def\bookmark#1{\special{pdf: out 1 << /Title (#1) /Dest

[ @thispage /FitH @ypos 1 >>}}%
\AtBeginDvi{\special{pdf:tounicode 90ms-RKSJ-UCS2}}
\begin{document}
\bookmark{ H AFE 1}
Hello
\end{document}

This technique works for annotations (sticky notes) in dvipdfm too. For
Plain pTEX source it would look like this
\special{pdf:tounicode 90ms-RKSJ-UCS2}
WAITIZIE~E
\special{pdf: ann width 3.0in height 36pt
<< /Type /Annot /Subtype /Text
/Contents (HAFE) >>}
Sphinx of black quartz, judge my vow.
\bye
Determining whether tounicode works for other dvipdfmx contructs too is left
as an exercise for the reader. The following standard hyperref package code
placed in the preamble to a document will produce PDF bookmark entries:

\special{pdf:tounicode 90ms-RKSJ-UCS2}

\usepackage [dvipdfm, bookmarks=true,?
bookmarksnumbered=true,bookmarkstype=toc, %
colorlinks,linkcolor=blue,urlcolor=blue] {hyperref}

7. Installing new kanji fonts

The default installation of W32TEX appears to use Microsoft Mincho and Gothic
as its only fonts. However, if you use dvipdfmx you actually see the Adobe
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Reader fonts; dvipdfmx writes the PDF file specifying the Adobe Reader fonts as
substitutes. To get the real Microsoft Mincho and Gothic fonts you need to run
dvipdfmx -f msembed.map file.dvi
This results in a larger PDF file because the font is now embedded within it.
When 1 first started using pTEX I was grateful to be able to typeset Japanese
at all; it seemed greedy to want to use other fonts. However, after using pTEX
for a while you might want to use a completely different font. It is possible to
install new Japanese TrueType fonts into W32TEX. This section explains how.

7.1. Available fonts

There are dozens of free Kanji fonts out there. Do a web search to find them.
Epson in particular have a bundle of several Japanese fonts that they give away.
Try searching for epkyouka.ttf. One of the most famous free TrueType fonts
comes from Netscape and is called Cyberbit. I have created two Kanji fonts: the
Kanji Stroke Order Font [6] and the (unmaintained) Choumei font [6], which is
simply the Kanji Stroke Order Font with the stroke numbers removed.

ER A

If you are learning kanji then it’s worth looking at the kyoukasho #Fl&
fonts. These are the Japanese equivalent of the Western ‘Schoolbook’ fonts and
are designed explicitly for teaching Japanese. A Japanese calligraphy teacher
recommended the commercial Iwata Gakusen Kyoukasho (G—A 7 # H K#FE
#£{K) font to me. This font costs about ¥12,000 (appr. 2700 CZK; 105 EUR).

7.2. Installing into pTEX

First install the font in Microsoft Windows. Let’s call it epkyouka.ttf. You
should have a file called c:\windows\fonts\epkyouka.ttf on your system. In
your local texmf tree (such as c:\work\texmf} copy
fonts\tfm\dvips\rml.tfm to fonts\tfm\dvips\epk.tfm

copy

fonts\tfm\ptex\min10.tfm to fonts\tfm\ptex\schoolbook.tfm

and copy

fonts\vf\ptex\min10.vf to fonts\vf\ptex\schoolbook.vf.

Open fonts\vf\ptex\schoolbook.vf in a text editor and change the three
letters rml to epk. What we’ve done here is to create the .tfm files that pTEX
uses for a new font and to create a virtual font so we can view it.

Run mktexlsr (or equivalent) so that KPSE knows about your new files. You
should now be able to run a file like the following through pTEX.
\font\schlbk=schoolbook at 12pt
\tenmin fii3MTT,

\schlbk |3 T,
\bye

161



7.3. dvipdfmx
These metric files are not much use unless you can view the output. To do this
you must tell dvipdfmx about the new font. The best way to do this is to modify
msembed .map. Copy it into your local texmf tree and add the following line
epk H :0:epkyouka

Run mktexlsr again and then do
dvipdfmx -f msembed.map test.dvi
You should get the PDF file. When you open it with Adobe Reader, the document
properties should tell you that the Microsoft Mincho and Epson Kyoukasho fonts
are both present in the document.

There are some advanced options you can put in the msembed.map file. For
example
epk H :0:epkyouka,Bold
gives you a bold version of the font. BoldItalic and Italic are also valid keywords
here. My experiments indicate that this doesn’t work very well; the fonts appear
in the modified form in Adobe Reader but do not come out on the printer. This
is no great loss; ransom-note typography is best left alone. Some TrueType
fonts contain multiple versions of themselves in the same file. You can access
the different versions by changing the number between the colons:
xyz H :1:complexfont

The H refers to whether the font is for horizontal or vertical typesetting.
I haven’t tried installing a vertical version of a font.

7.4. dvips
It is also possible to use TrueType kanji fonts with dvipsv and dvipsk.

For dvipsv, locate psfontsv.map, take a copy into your local texmf tree
and add the following line.

ekn r-epson-kyoukasho <‘r-epson-kyoukasho

Next locate vfontcap in the main texmf tree, save off a backup and modify
it where it is (KPSE doesn’t seem to find it if I put it in my local texmf tree) to
add the following lines.
r-epson-kyoukasho:\

:ft=freetype:\
:ff=c\:/windows/fonts/epkyouka.ttf:

Run mktexlsr and then dvipsv test.dvi and you should get a PostScript
version of your document.

If you want a PostScript file that does not embed the kanji font then you can
also configure dvipsk to use a new TrueType font. First update psfonts.map
to include the line
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ekn epson-kyoukasho-H
Then update the file cidfmap in your GhostScript installation (try looking for
c:\gs\gs8.51\1ib\cidfmap) to include the following line (split into two lines
here so it will fit on the page)
/epson-kyoukasho << /FileType /TrueType /SubfontID O /CSI
[(Japanl) 3] /Path (C:/WINDOWS/fonts/epkyouka.ttf) >> ;

I find that documents created this way take a long time to open in GhostView.
Furthermore, one document with dozens of different fonts in it that I tried
crashed GhostScript. Therefore I can’t recommend this method.

8. Vertical typesetting

Traditionally Japanese is written from top to bottom and from right to left. One
of the strengths of pTEX is that it has native support for this format.

To typeset a document vertically in Plain pTEX use \tate at the start of
the document and declare the font you want to use (\tentmin is the only one
I know works):

\tate\tentmin

FAEA F U ZANTT,

\bye

Then convert the .dvi file to a landscape PDF as follows
dvipdfmx -1 sample

In Japanese tate ?f?/f means vertical.

As you would expect from Plain TgX, the rest of the document formatting
needs work before you can use this method for a real document. However, using
pETEX you get everything done for you. All you have to do is change the

\documentclass{jarticle}
in the preamble to
\documentclass{tarticle}
For example

\documentclass{tarticle}
\begin{document}
fIXATIEH D /A,
\end{document}

gives you something like Figure 1.
Again you need to convert the .dvi file to a landscape PDF as follows

dvipdfmx -1 sample
That’s right, you can take your horizontally-orientated document and convert it
to vertical format by changing just one character.
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o H S
FEARTE

Figure 1: Vertical Japanese.

9. Ruby

Ruby is the typographical name for furigana. These are small kana characters

Sz

written near a kanji to clarify its reading, like this: #f.

9.1. Ruby in pETEX

To use ruby in your pIATEX document include

\usepackage{sfkanbun}

\usepackage{furikana}

in your pIATEX document’s preamble. There are two macros and a variety of
options. The following code yields the example in Figure 2.
\documentclass[12pt]{tarticle}
\usepackage{sfkanbun}\usepackage{furikana}

\begin{document}

\kana{FAHTREI A RI{D7= L LASA I 72\ 2 \par

\kana [0] {FA}{#>7= L F\kana [0] {#H}H{ L A5 A \kana [0] {3 S 72}
\kana [0] { K}{\ ¥2}\par

\kana [1]{FA}{#72 L \kana [1] {FTHIH L A5 A F\kana [1] {3 = H 72}
\kana [1] {R}{\ ¥} \par

\kana [2] {FA}{#>7= L \kana [2] {FTH}{ L A 5 A F\kana [2] {f}{ S 772}
\kana [2] { R} {\ ¥} \par

\kana [3] {FA}{#>7= L }\kana [3] {#T#}{ L A5 A F\kana [3] {fa}{ = 772}
\kana [3] { R} ¥} \par

\kana [4] {E.}H{ 17 L \kana [4] {HTHIH L A5 A \kana [4] {FH S 272}
\kana [4] { R}{\ ¥2}\par

\Kana{%A, #7, i, 1, RI{b72L, LASA, 17, Wi} \par

\Kana [0]{FL, ¥7, M, &, R}{b=L, LASA, &7z, Wi} \par

\Kana [1]1{F4, ¥7, M, &, RIH{b=L, LASA, &7z, \Wia}\par
\Kana [2]{F4, #, B, &, RI{b7=L, LASA, Eh7k, »iad\par

\Kana [3]{F., ¥, B, fa, R}{bL, LASA, &0/, Wi \par
\Kana [4]{F., ¥, B, fa, RI{b/L, LASA, 0/, VWi \par
\end{document}
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Figure 2: Demonstration of ruby macro syntax.

2. Ruby in Plain pTgX
It is possible to modify the file furikana. sty to allow you use its ruby macros
in Plain pTEX. Here is a summary of what you need to do (I don’t recommend
this for beginners):
— Copy furikana.sty to plain_furikana.tex. Do the edits that follow on the
latter file;
— Remove the lines that start \typeout;
— Remove the paragraph before the line that reads \let\rubykatuji=\tiny;
— Change \@s@sf to \asasf throughout;
— Remove the \kana macro;
— Change the \k@na®@ macro so that it always takes five parameters and rename
it to \kana. Parameter #1 is the ruby style, parameters #4 and #5 define the
font and size used for the ruby. Add
\font\tiny=#4 at #5pt\def\@rubykatuji{\tiny}\def\rubykatuji{\tiny}
to the macro after the line \xkanjiskip=0Opt; and
— Remove \endinput at the end of the file.
You can then use ruby in a Plain pTEX document by adding

\input plain_furikana.tex

near the start of the document and entering things like

\kana{1}{#}{#7= L }{epkyo}{6}

This works in both horizontal and vertical modes. You may want to define your

own two-parameter macro that sets the other parameters automatically. \Kana
remains a pIATEX-only macro.

9.3. Ruby in Plain non-pTEX

The Plain pTEX version of the furikana.sty macro described in the previous
section requires that you use pTEX. The following macro allows users to use
ruby in any version of TEX. An obvious application is to typeset ruby when
using XHTEX. The furikana.sty macro does not work in pETEX \section{}
headings, so this macro could also be useful when typesetting with pIATEX.

165



However, this macro results in corrupted PDF bookmarks when combined with
the hyperref package. This macro could even be used with jTEX or Plain TEX
(fonts permitting).

\font\tinyjapanese=mini0 at 6pt%

\def\furigana#1#2{\leavevmode,
\setbox0=\hbox{#1}\setboxl=\hbox{\tinyjapanese#2}/
\ifdim\wd0>\wd1\dimenO=\wdO\else\dimenO=\wd1\fi%

\hbox{\vbox{\hbox to\dimenO{\tinyjapanese\hfil#2\hfil}j,
\nointerlineskip\hbox to\dimenO{\hfil#1\hfill}}}}

The furikana.sty macros produce more elegant output and provide more for-
matting flexibility than this macro:

No ruby: H AT 7=
WZIiEA

furikana.sty: H Zfi“éigbl/ iz
A [
\furigana{}{}: HAT# /=

You are likely to want to tweak the macro described in this section to suit your
particular application.

10. Circled characters

Japanese text (especially reference works) sometimes makes use of characters
with circles around them. The macros \psCirclebox and \pscirclebox pro-
vided by the PSTricks macro package work well for producing Japanese char-
acters with circles around them. The disadvantage is that you then have to
produce your document as a PostScript file rather than a PDF file. The best way
to handle this is to use GhostScript to convert your document to PDF like this:

gswin32c -sDEVICE=pdfwrite -sOutputFile=circle.pdf
-dNOPAUSE -dBATCH -q circle.ps

The output looks bad in Adobe Reader but looks fine when you print it.

11. dvipdfmx and PSTricks effects

The fancy text colouring and rotation dvipdfm(x) and PSTricks provide work
just as well with Japanese text as they do with Western text. The following
sample code produces the garish example in Figure 3.
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Figure 3: Using PSTricks on Kanji.

\documentclass[11pt]{article}

\usepackage{pstricks}

\usepackage{pst-grad, pst-plot, pst-text, pst-char}
\begin{document}

\begin{pspicture}(0,-1) (8,2)
\pscharpath[linecolor=Yellow,fillstyle=gradient,?
gradbegin=Yellow,gradend=Red, gradmidpoint=1,gradangle=5]7
{\font\tmp=goth10 at 1.5cm\tmp A}

\end{pspicture}

\end{document}

12. Mixing vertical and horizontal text
This might seem like an exotic requirement and I have to admit I’'m unlikely to

use it myself. However, Japanese newspapers often mix vertical and horizontal
text. You can do this in pTEX using minipage:
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Figure 4: Vertical Japanese within horizontal.

\documentclass{jarticle}

\usepackage{plext}

\begin{document}

RT3 & T, FATRMLFE T, IFRB T E T,
RT3 & T, FATRNLFE T, TR E T,

\begin{minipage}<t>{16zw}

T TIEH Y EH A, BITATEIHY TEA,
BT TIEH Y T A, BITATIEIHY £,
\end{minipage}

AT T, FITANLE T, FIFTANLGFE T,

FUTFAPG & TT, FAUTADG X TT, FATADH X TT,
\end{document}

Which yields something like Figure 4. The full syntax for minipage is de-
scribed in the platex.tex format file as follows:
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\begin{minipage}<dir>[pos]{width}...\end{minipage}

dir: t ... force tate mode.
y ... force yoko mode.
z ... rotate 90 degree (ignored at yoko mode).

Yoko means horizontal mode. This syntax encourages the following test:
\documentclass{tarticle}

\usepackage{plext}

\begin{document}

R & T, FTFP & T, BTN E T,

AT & T, FATRMRLFE T, BITARFE T,

\begin{minipage}<y>{16zw}

I3 TIEH Y FH A, BIFATEIHY A,
TR TIEH Y FH A, BUIATIEIHY T A,
\end{minipage}

TR ;& T, FATMALF & TT, IR E T,
TR ;& T, FATMALF & TT, RITRDBHE T,

\begin{minipage}<z>{16zw}

T TIEH Y A, BIIATIEIHY A,
A TIEH Y £ A, BUTATIEIDY A,
\end{minipage}

R g & 7, R FE T, RITANEFETT,
RN & T, RN EFE T, RITANEFETT,
\end{document}

Which yields something like Figure 5. Note that a zw is a new unit of width
introduced by pTEX.

13. Kanji font selection in BTEX

One way to make the default kanji text font in a ETEX document be a new
one is brute force: \font\normal=epkyo at 13pt \normal. However, EXTEX
has a system for defining font sizes consistently and it is more architectural to
use that. I think what follows is pretty much the same as you’d do for a new
Western font except that \rmdefault is replaced by \mcdefault.

What you need to do is copy jylmc.fd and jtimc.fd from your installation
PTEX tree to your local texmf tree (I put mine in ptex\platex\base) and
rename them as jylep.fd and jtlep.fd, where ep represents your new font.
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Figure 5: Horizontal Japanese within vertical.

Change all the instances of mc in the files to ep. Then you need to change the
following code

\DeclareFontShape{JY1}{mc}{m}{n}{<5> <6> ... <10> sgen*min
<10.95><12><14.4><17.28><20.74><24.88> minl0
<-> minl10
H3

to

\DeclareFontShape{JY1}{ep}{m}{n}{<-> s*[1.3] epkyo}{}
Obviously you should replace ep here with your own font’s name. The [1.3] is
the magnification over the design size of the font (deliberately set high here at
130% because the Epson Kyoukasho font is rather small). The s* means, ‘I don’t
care what size this ends up being so M TEX should not warn me when it sees sizes
it does not recognize’. The epkyo is the name of your font, which should exist
as a .tfm file. All those numbers in pointy brackets and the sgen*min in the
original are to do with fized sizes of the font and appear to be unneccesary in
modern installations.

Once you’ve done this, create a file called myfont.sty in your local texmf
tree and put something like the following code in it.

\ProvidesPackage{epkyo}
\renewcommand{\mcdefault}{ep}
\endinput
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Then run mktexlsr, put \usepackage{epkyol} in the preamble to your docu-
ment and you should get your new font. If you want to change your gothic font
rather than your mincho font then the above should work substituing gt for mc
throughout. I haven’t tried it.

14. Missing font shapes

You may find that pIATEX complains about missing font shapes when compiling
documents. The messages are benign because the pIATEX font code sensibly
substitutes other fonts in their place. You can prevent these warnings by adding
the missing shapes to the files jtlep.fd and jylep.fd described in Section 13
so that they look like this:

\DeclareFontShape{JT1}{epHm}{n}{<->s*[1.3] epkyo}{}
\DeclareFontShape{JT1}{ep}{m}{sc}{<->ssub*ep/m/n}{}
\DeclareFontShape{JT1}{ep}{bx}{n}{<->ssub*gt/m/n}{}

and this:

\DeclareFontShape{JY1}{ep}{m}{n}{<-> s*[1.3] epkyo}{}
\DeclareFontShape{JY1}{eptH{m}{sc}{<-> ssub*ep/m/n}{}
\DeclareFontShape{JY1}{ep}{bx}{n}{<-> ssub*gt/m/n}{}

It’s the middle line in each of these that is new. pETEX also complains about
the gothic kanji font shapes that one might have thought it would have defined
itself (the file that does this seems to be plfonts.dtx). The myfont.sty file
is a convenient (albeit unarchitectural) place to fix this up. You can do so by
adding the following two lines so it looks something like this:

\ProvidesPackage{epkyo}
\renewcommand{\mcdefault}{ep}
\DeclareFontShape{JT1}{gtH{m}{it}{<->ssub*gt/m/n}{}
\DeclareFontShape{JY1}{gtHm}{it}{<->ssub*gt/m/n}{}
\endinput

If you are not setting up your own fonts and just want to suppress warnings
in a document compiled using the default fonts then another approach (the one
used in this document) is to define a new style file that declares the font shapes
that pIATEX is complaining about. Mine is called noswarn.sty:

\ProvidesPackage{noswarn}
\DeclareFontShape{JT1}{gtH{m}{it}{<->ssub*gt/m/n}{}
\DeclareFontShape{JY1}{gt{m}{it}{<->ssub*gt/m/n}{}
\DeclareFontShape{JT1}{mc}{m}{scI{<->ssub*gt/m/n}{}
\DeclareFontShape{JY1}{mc}{m}{sc}H{<->ssub*gt/m/n}{}
\endinput
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Put \usepackage{noswarn} in your document’s preamble and run mktexlsr.
Next time you compile your documents the warnings should have stopped. If you
still get some warnings then try adding the shapes that pIATEX is complaining
about to the style file.

15. Underlined Japanese text

Though underlining text is considered bad typography, it is easy to do in pTEX
if you are in horizontal mode. Just use
{$\underline{\hbox{fi{Z £/ TF &\ }}$}
to get iz ARV T RSV,

I have seen pIATEX packages that do underlining but all the documentation
was in Japanese. I think they handle vertical format text.

16. Warichu

> ) Hw
Warichu or %’JJD ?E is a form of inserted notes within Japanese text. The char-
acters are half the height of the main text. This facility is available in pIATEX
using the warichu.sty package. Figure 6 shows an example of text that includes
warichu. 1 generated the first block of text in Figure 6 from the code:
M e AT \warichu{d AHEFE 2T T, B E 50T, IBN4FETT,
In general, the syntax is
\warichu{X}{Y}Z
where X denotes the last ordinary character before the notes, Y denotes the notes
themselves and Z denotes the characters that come after the notes.

This typographical device is more commonly used in vertical format. In tate
mode one uses the macro \twarichu rather than \warichu. I generated the
second block of text in Figure 6 using the above code with \twarichu substituted
for \warichu.

The warichu.sty macros \warigaki and \twarigaki are similar to the
macros \warichu and \twarichu except that they only take one parameter and
they omit parentheses from the result. The third and fourth blocks of text in
Figure 6 give examples. I generated the third block of text in Figure 6 from the
following code:

e I AR \varigaki {BBIEZIT TT, DNBAE HWNWTT, IVEFETT,

There are two limitations to the warichu.sty package. First, it does not
support line-breaking for warichu; all your notes have to be on a single line.
Only painstaking manual tweaking could produce multi-line warichu. Second,
by default the font used for the warichu text is simply a scaled-down version of
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the main text font. Ideally the weight of the strokes in the warichu text would
match that in the main text. A good knowledge of BKTEX and plTEX font
management would probably allow an expert user to get around this problem.
This could be done by switching to a weightier version of the main text font for
the warichu text. 23A1X-> T,

i Enh R

F e R A 1 SR A x i
R T, Z)§ %‘ E\Sflﬁ HREET T, ﬁ‘\ﬁ} < “,‘?5‘6
(/J\myﬁiémvﬁh) < LA NS E BT + SRR
1E T ENOTE ETY, BN
N A TN

Figure 6: Examples of the use of the warichu macros. From left to right:
\warichu, \twarichu, \warigaki, \twarigaki.
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Summary: Typesetting Japanese with pTEX

pTEX is a TEX-like typesetting system that is specifically designed for typesetting
Japanese and is widely used in Japan. This article describes how to acquire, set
up and use a pTEX system in practice, with an emphasis on font management.
It also provides basic background information on Japanese text processing and
alternatives to pTEX.

Keywords: pTEX, Japanese, kanji, kana, Unicode, ruby, CJKV.

Timothy Eyre, mail@nihilist.org.uk
&TUG c/o FEL CVUT, Technickd 2
Prague, CZ-166 27, Czech Republic

173



Pravidla sazby japonstiny v X{TEXu

‘l KaAzuoMl KUNIYOSHI I

Abstrakt

Tato kratkd zprava komentuje diavod vzniku balicku genzi, ktery nastavuje
a upravuje pravidla sazby japonstiny v XgTEXu. Komentéare, balicek i néko-
lik ukazek si lze stdhnout z webové stranky autora, viz http://kuniyoshi.
fastmail.fm/xetex/. Balicek zatim neni soucdsti CTAN.ORG.

Kli¢ova slova: CJK, X#IEX, japonstina, balidek genzi.
doi: 10.5300/2010-3/174

In principle, XqIEX lets you mix as many writing systems as you wish in a
document. With an appropriate OpenType font being installed in the operating
system, you can freely use all the letters which the font contains. Moreover, you
can put letters from different fonts onto a document at the same time. This is a
marvellous feature of X#IEX.

I am a multilingual writer, or to be more precise, multi-script-al writer, who
loves the power of TEX. The writing systems I often mix are Japanese and Latin.
It is no big deal to do so in today’s word processors, but fine-tuning the balance
of these letters, let alone producing an overall beautiful layout, is not an easy
task in such an environment. So the advent of XHIEX was an exciting news for
me. Yet, on trying it for the first time, I immediately faced a problem: XgIEX
does not know the formatting rules for Japanese writing well.

Some websites give an impression that X4TEX can produce good Japanese doc-
uments only by touching \XeTeXlinebreaklocale and \XeTeXlinebreakskip.
This is simply false; everyone who knows how to write in Japanese should be
able to see quickly that this is like a paradise (mis)represented in a summer
travel brochure. Indeed, X#IEX can print Japanese letters; however it ignores
the formatting rules to the extent that it cannot be used in serious publications.
It seems to me that there is some confusion over printing letters and formatting
them among developers and users.

In the world of computing, there is a convenient word ‘CJK’. This word is
convenient as long as letters are concerned, but it turns out to be inconvenient
as soon as document formatting becomes the topic of discussion. Perhaps it is
right to say that ‘C’, ‘J” and ‘K’ are similar enough to be treated together for
engineering purposes. Chinese and Japanese share a lot of letters despite subtle
differences, and it is unnecessary to come up with different engineering methods
to deal with them. I totally agree with this.
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XHATEX is, however, not only a tool to print letters onto PDF files (and some-
times to sheets of paper), but also a powerful formatting tool. In any event, that
is why people are drawn into TEX most of the time. So it is important to separate
printing letters and formatting them; for printing letters is an engineering issue,
but formatting them is a cultural issue. And, ‘C’, ‘J’ and ‘K’ do differ greatly
when it comes to their formatting rules.

The current state of XfITEX is almost perfect on the printing side. There is
wonderful freedom in picking up any of 15,444 letters from an Adobe-Japanl-4
font in X{TEX. But whenever I write a document in Japanese or (Classical)
Chinese, XHIEX does not automatically format text correctly. This is an area
where more work should be done, and it is interestingly an interdisciplinary one
spanning software engineering, linguistics and literature.

The genzi package I wrote is a preliminary attempt to bridge this gap.

http://kuniyoshi.fastmail.fm/xetex/

Those who use other writing systems in XgIEX, especially very ‘exotic’ ones,
may also be feeling that cultural differences should be considered more. As TgX,
which was exclusively American in the beginning, has gone out of the Euro-
American world and stepped into the dangerous ‘polyscript’ terrain of East and
Southeast Asia, more humanism should melt into its engineering than ever before.

Summary: Japanese formatting rules for XyqTEX

This is a two-page report informing about the reasons and the existence of the
genzi package which sets Japanese formatting rules for XifIEX. The package,
samples and more comments can be viewed and downloaded from the author’s
website, see http://kuniyoshi.fastmail.fm/xetex/.

Keywords: CJK, X{IEX, Japanese, genzi package.

Kazuomi Kuniyoshi, Brussels, Belgium
kuniyoshi@fastmail. fm

&TUG c¢/o FEL CVUT, Technickd 2
Prague, CZ-166 27, Czech Republic
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Kazuraki: tutorial k japonskému OTF pismu

| KEN LUNDE I

Abstrakt

Clének predstavuje kli¢ové technické kroky tvorby proporcionélniho japonského
pisma nazvaného Kazuraki. Toto pismo je oprosténo od konvenc¢nich omezeni
pretrvavajicich v Japonsku po desetileti. Design je inspirovan kaligrafii z dva-
nictého stoleti umeélce, spisovatele a jednoho z nejvétsich basniku v japonské
historii Fujiwara-no-Teika. Pismo bylo poprvé oficidlné predstaveno 7. prosince
2009 v predvddéci mistnosti firmy Adobe (North America Type Showroom).

Pismo by se mohlo stat inspiraci a vzorem pro dalsi tvirce a pismolijny,
predevsim k vyjadfeni individualniho a osobitého stylu, silnych vyrazovych
prostiedku a decentnéjsiho stylizovani.

V ukézkach a prilohdch tohoto ¢lanku je konkrétné pouzito OpenType
pismo KazurakiStd-Light. Uzité nastroje makeotf, tx, mergeFonts, rotateFont jsou
soucdsti volné dostupné softwarové kolekce AFDKO (Adobe® Font Development
Kit for OpenType), stdhnutelné z webovych stranek http://www.adobe.com/
devnet/opentype/afdko/.

Klicova slova: pismo Kazuraki, proporciondlni glyfy, japonské pismo, pismo
OpenType, AFDKO, Adobe, makeotf, tx, mergeFonts, rotateFont.
doi: 10.5300/2010-3/176

1. Introduction

This tutorial is designed to guide Japanese font developers in building special-
purpose OpenType® Japanese fonts, using KazurakiStd-Light (to be referred to
as simply Kazuraki® from this point forward) as an example of how to build a
genuinely and completely proportional Japanese font. The techniques, tools, and
control files that are described or referenced in, or attached to, this document are
tightly coupled to tools that are included in AFDKO (Adobe® Font Development
Kit for OpenType) Version 2.0 or greater, which is available, at no charge, at the
following URL: http://www.adobe.com/devnet/opentype/afdko/

Please pay attention to Section 6 on page 186 of this article, which includes
information—relevant as of this writing—about compatibility with applications.

If you have any questions regarding the content of this article, please do not
hesitate to contact its author, Ken Lunde (lunde@adobe.com).

© 2010 Adobe Systems Incorporated. All rights reserved. Adobe, the Adobe logo, Better
by Adobe and Kazuraki is/are either [a] registered trademark]s] or a trademark]s] of Adobe
Systems Incorporated in the United States and/or other countries.
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2. Kazuraki Design Motivations

With the exception of the vertical-only hiragana ligatures, all glyphs in Kazuraki
have corresponding horizontal and vertical forms. That is, for each character,
there are two glyphs in the font. The glyphs themselves are the same, but their
advances and default positioning along both X- and Y-axes are different. All
glyphs needed to be replicated for vertical use, due to limitations in the ability
to shift glyphs in both X- and Y-axis directions in the OpenType ‘vmtx’ table,
coupled with the strong desire to make expected behavior the default—without
an application depending on, or activating, any GSUB or GPOS features.

The glyph complement includes glyphs for all standard kana characters, but
includes a limited set of kanji, 1,082 to be exact, suitable for creating Japanese
greeting cards, menus, and other specialized uses. Kazuraki also includes a
basic set of proportional Latin glyphs to aid in keyboard input. At a minimum,
we recommend including glyphs that correspond to ASCIT (U+0020 through
U+007E). While Kazuraki is fully-functional in this limited context, it also serves
as an example for building comparable fonts.

2.1. Genuine Proportional Glyphs

All horizontal/vertical glyph pairs in Kazuraki are the same, with the exception of
small kana, some punctuation, and parenthetical symbols, which require different
glyphs for horizontal and vertical use in conventional Japanese fonts, due to
their position or orientation. Post-processing of the glyph data is used to derive
the vertical versions, which are positioned along the Y-axis differently, and have
different metrics.

2.2. Vertical-Only Hiragana Ligatures

Kazuraki includes a small number of vertical-only hiragana ligatures, fifty to be
exact. Three are four-character ligatures, twelve are three-character ligatures,
and the remaining thirty-five are two-character ones. These are activated through
the use of the ‘liga’” GSUB feature. The advantage of using ‘liga’ is that most
applications that perform an adequate level of typesetting also tend to automati-
cally invoke this GSUB feature, or at least allow users to activate it through a
standard UI. This allows vertical-only hiragana ligatures to be used by default in
many applications.

2.3. CID- Versus Name-Keyed Structure

Kazuraki was built as a CID-keyed OpenType font. Its ‘CFF’ table is built
from a CIDFont resource. Although Kazuraki could have been built as a name-
keyed font, CID-keyed fonts have advantages for Japanese fonts. The primary
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advantage is that a CID-keyed structure supports multiple hint dictionaries. Each
hint dictionary ideally covers glyphs for specific glyph classes, and each hint
dictionary can have its own hinting parameters. Using multiple hint dictionaries
thus offers significant rendering advantages.

3. OpenType Table Settings & Overrides

Many of the OpenType tables require special settings for Kazuraki. This section
describes the special settings, one table at a time, along with information that
demonstrates how the table overrides are specified in the “features” file as used
as input for AFDKO’s makeotf tool.

3.1. BASE
There is no special treatment necessary for the ‘BASE’ table, other than the usual
ICF (Ideographic Character Face) and baseline values that should be normally
specified. It is very important to include a ‘BASE’ table in all OpenType fonts.
The following is the ‘BASE’ table override in the “features” file of Kazuraki:
OpenType fonts. The following is the ‘BASE’ table override in the “features”
file of Kazuraki:
table BASE {
HorizAxis.BaseTaglList icfb icft ideo romn;
HorizAxis.BaseScriptList DFLT ideo -117 877 -120 O,
hani ideo -117 877 -120 O,
kana ideo -117 877 -120 O,
latn ideo -117 877 -120 0;
VertAxis.BaseTaglList icfb icft ideo romn;
VertAxis.BaseScriptList DFLT ideo 3 997 O 120,

hani ideo 3 997 O 120,
kana ideo 3 997 O 120,
latn ideo 3 997 O 120;

} BASE;
Note that only the ‘DFLT’, ‘hani’, ‘kana’, and ‘latn’ scripts are declared in
the ‘BASE’ table override, based on the glyph complement of Kazuraki.

3.2. CFF

The original source data for Kazuraki is a name-keyed OpenType font containing
exactly 1,450 glyphs, each with 1000-unit set widths. The same source font
also contains ‘palt’ and ‘vpal’ GPOS features that specify the desired glyph
metrics (horizontal and vertical set widths, and X- and Y-axis shifting values,
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respectively), and these GPOS features are used as the source of the default
metrics for the horizontal and vertical glyphs in the final font, which is an Adobe-
Identity-0 CID-keyed OpenType font containing 2,973 glyphs (CIDs 0 through
2972).

Three AFDKO tools are used to process the original set of 1,450 glyphs: tz,
mergeFonts, and rotateFont.

The first tool, tz, simply extracts the ‘CFF’ table from the source OpenType
font, and converts it into a name-keyed Type 1 font, using the following command
line:

% tx -tl Kazuraki_2.5.otf > font.pfa

The second tool, mergeFonts, is used to convert the glyph names into CIDs,
and to simultaneously synthesize the vertical glyphs from the original horizontal
versions, using the following command line:

% mergeFonts -cid cidfontinfo cidfont.raw
h.map font.pfa v.map font.pfa

The end result is an Adobe-Identity-0 CIDFont resource, named “cidfont.raw,”
containing 2,673 glyphs in a single hint dictionary.

The third tool, rotateFont, serves to set the widths for the horizontal glyphs,
and to also shift them along the X-axis. The set width and X-axis shifting values
are in the ‘palt’” GPOS feature of the source name-keyed OpenType font. The
following command line is used:

% rotateFont -tl1 -rtf shift.map cidfont.raw cidfont-prop.raw

The end result is an Adobe-Identity-0 CIDFont resource, named “cidfont-
prop.raw,” containing 2,673 glyphs, the horizontal versions of which now have
proportional metrics. 300 proportional Latin glyphs are added to bring the glyph
complement up to 2,973 glyphs.

As an example, let us explore the treatment of the horizontal glyph for the
hiragana character “shi” (L ). The glyph in the original name-keyed font is named
“CID864” (named after CID+864 of the Adobe-Japanl-z character collection). Its
‘palt’ GPOS feature settings were as follows in the source name-keyed OpenType
font:
position \CID864 <-223 0 -485 0>;

After processing by the mergeFonts tool, this (horizontal) glyph becomes
CID+224. The ‘palt’ data shown above is used to generate the following rotate Font
directive for the “shift.map” mapping file:

224 224 515 -223 0

The calculation is simple: the value “—223” is used as-is as the X-axis shifting
value, and the default set-width value of 1000 becomes 515 after the value “—485”
is added to it (a subtraction operation).

The set widths and Y-axis shifting for the vertical glyphs are specified in
a ‘vmtx’ table override definition that is inserted into the “features” file. The
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handling of vertical glyphs, in terms of specifying their set widths and Y-axis
positions, is covered later in this document.

Once these tools have been run, and the glyphs are assigned to CIDs, and the
horizontal glyphs have been set to their default set widths and X-axis positions
(that is, made proportional), the CIDFont is then hinted as usual. The process
of hinting also involves creating multiple hint dictionaries, ideally only one for
each glyph class.

Note: The process of establishing multiple hint dictionaries in a CIDFont requires
files and tools that are not included in AFDKO, and their description is intentionally
(and appropriately) omitted from this article. However, mergeFonts techniques
described in Adobe Tech Note #5900 (“AFDKO Version 2.0 Tutorial: mergeFonts,
rotateFont & autohint”), which is among the documentation bundled with AFDKO,
can be used to establish multiple hint dictionaries. Multiple mergeFonts mapping
files, in which the first line each each file names a hint dictionary, is the appropriate
technique. And, multiple mergeFonts mapping files can serve to specify glyphs
for single hint dictionaries. In fact, the proprietary tool that was used to establish
multiple hint dictionaries for Kazuraki uses mergeFonts to perform this task.

The Special-Purpose Adobe-Identity-0 Character Collection

Because the glyph complement of Kazuraki does not adhere to the Adobe-
Japanl-6 character collection, and because it makes little sense to extend Adobe-
Japanl-6 to accommodate such special-purpose fonts, the special-purpose Adobe-
Identity-0 character collection is advertised in the CFF. Although “Adobe-
Identity-0” does not explicitly specify that Kazuraki is a Japanese font, other
table settings, along with proven heuristics, are used to make clear the fact that
it is a Japanese font.

In essence, the advantage of using the Adobe-Identity-0 character collection is
that there are no preconceived notions of language or script, making it possible
to build CIDFonts based on dynamic glyph sets, much like TrueType and name-
keyed OpenType fonts. The technique of using the Adobe-Identity-0 character
collection should not be used to build general-purpose OpenType Japanese fonts.
The Adobe-Japanl-x character collection should be used instead.

File Size Issues

Because the horizontal /vertical glyph pairs are identical, in terms of their outlines,
the subroutinization ability of AFDKO’s makeotf tool makes the resulting CFF
table only slightly larger than that of the original source data, which contained
roughly half the number of glyphs. The subroutinized ‘CFF’ table thus became
approximately fifty percent the size of the unsubroutinized version.
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Hinting Issues
Hinting, in terms of stem widths, is applied as usual for Kazuraki. Alignment
zones, however, are another matter. The hint dictionaries for non-Latin glyph
classes, such as kana and kanji, typically use the following /BlueValues array:
/BlueValues [-250 -250 1100 1100] def

However, due to the larger (taller) than usual bounding boxes of the vertical-
only hiragana ligatures, the hint dictionary for the kana glyphs require different
values, in order to ensure that there are no alignment zones in contact with its
glyphs. The “Kana” hint dictionary of Kazuraki uses the following /BlueValues
array:
/BlueValues [-1250 -1250 2000 2000] def

Furthermore, the “Dingbats” and “Kanji” hint dictionaries of Kazuraki uses
the same /BlueValues array, due to the extent to which the shapes of their
glyphs extend above and below the 1000x 1000 em-box.

The following is the /FontBBox for Kazuraki:
/FontBBox {-326 -1179 1573 1939} def

It was thus critical to select /BlueValues values less than —1179 (the Y-axis
low point) and greater than 1939 (the Y-axis high point), especially for the
“Kana” hint dictionary.

3.3. GPOS

The only GPOS features that are included in Kazuraki are ‘kern’ and ‘vkrn’, for
horizontal and vertical kerning, respectively. The ‘palt’ and ‘vpal’ GPOS features
in the original source data served to drive the production process, to specify the
horizontal/vertical set widths and X- and Y-axis shifting values. These GPOS
features are not in the final form of the font, because they are not necessary.
Their values were used to define the default glyph metrics.

3.4. GSUB

Kazuraki contains only four GSUB features: ‘fwid’, ‘vert’, ‘vrt2’, and ‘liga’
Although the conventional ordering of these features is ‘liga’ followed by ‘vert’
and ‘vrt2’; this font’s vertical-only hiragana ligatures necessitates a different
ordering, specifically ‘vert’ and ‘vrt2’ followed by ‘liga’. As a general rule, the
ordering of GPOS and GSUB features in the “features” file is important, because
the same ordering is reflected in the ‘GPOS’ and ‘GSUB’ tables that are generated
by AFDKO’s makeotf tool.

The ‘vert” GSUB feature substitutes the horizontal forms with their vertical
versions. This feature covers the majority of the font. Once the ‘vert’ GSUB
feature has been applied, the vertical-only hiragana ligatures can then be applied
via the ‘liga’” GSUB feature.
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OpenType-savvy applications that support vertical writing automatically
invoke the ‘vert’ (or ‘vrt2’, if present) GSUB feature. These same applications
also invoke the ‘liga’ GSUB feature by default, which then serves to activate (or
make default) the vertical-only hiragana ligatures.

3.5. 0S/2

Because the special-purpose Adobe-Identity-0 character collection is used for
Kazuraki, several ‘OS/2’ table fields must be more carefully specified, such as
the OS/2.unicodeRange and OS/2.codePageRange fields. For Kazuraki, these
settings are specified in the “features” file as the following ‘OS/2’ table overrides:

XHeight 423;

CapHeight 645;

UnicodeRange 0 1 2 5 31 33 35 36 38 48 49 50 59 62 65 68;
CodePageRange 1252 932;

Note that the “XHeight” and “CapHeight” values are set to values that
correspond to the proportional Latin glyphs that are in its glyph complement.
The “UnicodeRange” values correspond as follows:

Basic Latin

Latin-1 Supplement

Latin Extended-A

5  Spacing Modifier Letters

31 General Punctuation

33 Currency Symbols

35 Letterlike Symbols

36  Number Forms

38 Mathematical Operators

48 CJK Symbols And Punctuation
49 Hiragana

50 Katakana

59 CJK Unified Ideographs

62 Alphabetic Presentation Forms

65 Vertical Forms

68 Halfwidth And Fullwidth Forms

N = O

The “CodePageRange” value of 1252 corresponds to “Latin 1,” and 932
corresponds to “JIS/Japan.” These ‘OS/2’ table settings help to explicitly identify
Kazuraki as a Japanese font.
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3.6. VORG

The ‘VORG’ table is automatically generated when using AFDKO’s makeotf tool,
and is derived from the settings and overrides of the ‘vmtx’ table. See the section
for the ‘vmtx’ table for more information on ‘vmtx’ table settings and overrides.

3.7. cmap

The ‘cmap’ table for CID-keyed OpenType fonts is built using one or more
CMap resources. For Kazuraki, because it is based on the special-purpose Adobe-
Identity-0 character collection, special-purpose CMap resources are necessary.
Because the vertical glyphs are accessible through the ‘vert’ and ‘vrt2’ GSUB
features, only the horizontal glyphs are mapped from Unicode code points.

3.8. name

The ‘name’ table is built as usual, setting English and Japanese strings, as
appropriate. The only exception is the name.ID=20 string, which is not necessary
due to the special-purpose nature of Kazuraki. The specification of ‘name’ table
strings is performed in the “FontMenuNameDB” and “features” files. Care must
be taken to explicitly set Japanese as the script and language, for as many of the
strings as possible, as appropriate.

For more information about specifying ‘name’ table strings for OpenType
Japanese fonts, please refer to Adobe Tech Note #5149 (“OpenType-CID/CFF
CJK Fonts: ‘name’ Table Tutorial”), available at the following URL:

http://www.adobe.com/devnet/font/pdfs/5149.0TFname_Tutorial.pdf

3.9. vimmtx

The ‘vimtx’ table plays an absolutely crucial role in building fonts such as Kazuraki,
because it is in this table that the vertical set widths are specified, along with any
Y-axis shifting. Anything specified in the ‘vmtx’ table becomes default behavior.
Thus, OpenType-savvy applications that support vertical writing can use such
fonts without modification.

Kazuraki’s “features” file contains a very large number of “VertAdvanceY”
and “VertOriginY” statements in its ‘vmtx’ table overrides. Nearly every vertical
glyph required treatment by one or both of these ‘vmtx’ overrides.

As an example, let us explore the treatment of the vertical glyph for the
hiragana character “shi” (L ). The glyph in the original name-keyed font is named
“CID864” (named after CID+864 of the Adobe-Japanl-z character collection).
Its ‘vpal’ GPOS feature settings were as follows:

position \CID864 <0 -26 0 331>;
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After processing by mergeFonts, this (vertical) glyph became CID+1682. The
‘vpal’ data shown above was used to generate the following ‘vmtx’ table overrides
for the “features” file:

VertOriginY \1682 906;
VertAdvanceY \1682 1331;

The calculation is simple: the value “—26” is subtracted from 880 (a fixed value
that represents the top of the em-box) to become 906, which is the new origin,
and the value “331” is added to the default 1000-unit width to become 1331.

4. Special Tools

A single special-purpose tool was written, in Perl, to generate all of the control files
and data in a single execution. The mapping files that controlled the execution
of the mergeFonts and rotateFont tools were generated by this tool, as was the
“features” files containing ‘vmtx’ table overrides and all GSUB and GPOS feature
definitions. The raw data to build the Unicode (UTF-32) CMap resources was
also generated by this tool. Due to the large number of glyphs, and the complex
relationships between them, it was important to create a tool to do this work,
because doing so by hand would have been tedious, and also prone to error.

When writing a comparable tool, I found that it was very useful to maintain
a mapping from the glyph names in the source font to the final CIDs. This made
generating the raw data for the CMap resource a much easier task. It also made
other tasks easier.

5. OpenType Control Files & Data

Once the name- to CID-keyed conversion is complete, the usual control files and
data, required by AFDKO’s makeotf tool, must be generated or supplied. These
control files and data are detailed in the following sections.

5.1. CIDFont Resource

Kazuraki’s CIDFont resource is constructed as usual, with an appropriate number
of hint dictionaries, ideally one for each glyph class, and with Adobe-Identity-0
as its advertised ROS (/Registry, /Ordering, and /Supplement, which are
the three entries of the /CIDSystemInfo dictionary). As stated earlier in this
document, Kazuraki’s CIDFont resource contains 2,973 glyphs, specifically CIDs
0 through 2972. Kazuraki contains exactly six hint dictionaries, named as follows,
and with the number of glyphs in each in parentheses:
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o KazurakiStd-Light-Dingbats (102 glyphs)

o KazurakiStd-Light-Generic (one glyph)

o KazurakiStd-Light-Kana (406 glyphs)

o KazurakiStd-Light-Kanji (2,164 glyphs)

o KazurakiStd-Light-Proportional (150 glyphs)

o KazurakiStd-Light-ProportionalRot (150 glyphs)

5.2. The “features” File

The “features” file plays an important role, in that overrides to specific tables
can be made, and GPOS and GSUB features can be defined. Kazuraki contains
two GPOS features, ‘kern’ and ‘vkrn’, to specify horizontal and vertical kerning
pairs, respectively. Four GSUB features—fwid’, ‘vert’, ‘vrt2’, and ‘liga’—are also
included, whose relative order is important, as described earlier in this document.
Lastly, the ‘vmtx’ table overrides, which are also used to build the ‘VORG’ table,
serve to specify the default vertical metrics.

5.3. The “FontMenuNameDB” File
The English and Japanese menu names that are recorded in the ‘name’ table
of an OpenType font are specified in the “FontMenuNameDB” file. Kazuraki’s
“FontMenuNameDB” entry is shown below:
[KazurakiStd-Light]

£=3,1,0x411,\304b\3065\3089\304d Std

s=3,1,0x411,L
3,1,0x411,\304b\3065\3089\304d Std L
1,1,11,\82\a9\82\c3\82\e7\82\ab Std
1,1,11,L

c=1,1,11,\82\a9\82\c3\82\e7\82\ab Std L

f=Kazuraki Std

s=L

c=Kazuraki Std L

It is important to stress that English menu names must be set—in addition
to the obvious Japanese menu names—in case such fonts are used in applications
whose heuristics may cause a failure to properly use the Japanese menu names.

c
f
s

5.4. CMap Resources

For special-purpose fonts such as Kazuraki, only a Unicode CMap resource is
necessary. Even if there are no mappings outside the BMP, a UTF-32 CMap
resource is still recommended as input to AFDKO’s makeotf tool. For Kazuraki,
the Unicode CMap resource was named “UniKazurakiStd-UTF32-H” to make
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it tightly coupled with the font. This CMap resource is used solely as input to
AFDKO’s makeotf tool, to build the Unicode ‘cmap’ subtables of the resulting
OpenType font.

For more information about building CMap resources, please refer to Adobe
Tech Note #5099 (“Building CMap Files for CID-Keyed Fonts”), available at the
following URL:

http://www.adobe.com/devnet/font/pdfs/5099.CMapFiles.pdf

6. Testing & Compatibility Considerations

Kazuraki works as expected in Adobe InDesign® CS2 and greater. The horizontal
and vertical metrics are respected, and proper vertical layout is supported,
including the vertical-only hiragana ligatures.

Kazuraki functions in Adobe Illustrator® CS2 and Adobe Photoshop® CS2
with some limitations, specifically that the vertical-only hiragana ligatures do
not function, even if the ‘liga’ GSUB feature is turned on.

In addition, these and other applications may not display Kazuraki’s name in
Japanese in their font menus. Kazuraki’s name may instead display in English,
using the English-language menu name strings that are specified in the ‘name’
table. Kazuraki works very well with CS3 and CS4 applications, specifically
InDesign, Illustrator, and Photoshop. In fact, we recommend that CS3 and later
applications be used for Kazuraki and comparable fonts.

Due to its unique (and limited) glyph complement, Kazuraki is not recom-
mended for use as a component in these applications’ Composite Font function-
ality.

When developing special-purpose OpenType Japanese fonts, it is prudent to
rigorously test the font with a variety of OSes and applications, to include entire
document authoring workflows.

7. Glyph Synopsis

The following eleven pages provide a complete glyph synopsis for the 2,973 glyphs
of Kazuraki, arranged by CID. The following list provides information about
specific CID ranges:

0001-0150 Horizontal glyphs—proportional Latin

0151-1462 Horizontal glyphs—Japanese

1463-1612 Pre-rotated forms of CIDs 1-150

1613-2920 Vertical forms of CIDs 151-1462

2921-2972  Vertical-only hiragana ligatures and pre-composed
double kana iteration marks
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8. The Latest News

Licenses to use Kazuraki became available for sale for $35 on Adobe’s North
America Type Showroom on December 7, 2009, and on their Japan, France, and
Germany Type Showrooms on December 21, 2009.

Summary: OpenType Japanese Font Tutorial: Kazuraki

Adobe System’s Type Engineering & Design team in Japan has developed a
ground-breaking and innovative new typeface design that breaks the mold that
has constrained Japanese typefaces for decades. The typeface design, created by
Adobe’s own Ryoko Nishizuka, was inspired by the calligraphy of the 12th century
Japanese calligrapher and writer Fujiwara-no-Teika, and its final production to
produce a functional OpenType font leveraged three powerful AFDKO (Adobe
Font Development Kit for OpenType) tools, tx, mergeFonts, and rotateFont, to
implement its complex metrics.

Kazuraki is unique among other mainstream Japanese typefaces in that it
is fully proportional, in both writing directions. Some glyphs are wider than
they are tall, and some are taller than they are wide, and this is reflected in
their metrics. For this reason, and because subtle shifting is required for correct
positioning of each glyph, there are separate glyphs for both writing directions.
In other words, for the 1,082 kanji that are supported in the current version,
the font contains 1,082 glyphs for horizontal use, and 1,082 glyphs for vertical.
In addition, Kazuraki also includes a significant number of two-, three-, and
four-character hiragana ligatures for vertical use.

The tutorial that is reprinted here in its entirety is designed to guide font
developers in building special-purpose OpenType fonts, using Kazuraki as an
example of how to build a fully-proportional Japanese font. The current version
can always be accessible here:

http://www.adobe.com/devnet/font/pdfs/5901.Kazuraki_Tutorial.pdf

The Kazuraki specimen book, which demonstrates how this font can be used,
is available here:

http://stored.adobe.com/type/browser/pdfs/Kazuraki_SPN.pdf

Keywords: Kazuraki font, Proportional glyphs, Japanese font, OpenType font,
AFDKO, Adobe, makeotf, tx, mergeFonts, rotateFont.

Dr. Ken Lunde (lunde@adobe.com)

Senior Computer Scientist, CJKV Type Development
Adobe Systems Incorporated, 345 Park Avenue

San Jose, CA 95120-2704 USA
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Jak na vyrobu pisma kandzi s poradim tahu
‘l TimMoTHY EYRE I

Abstrakt

Tahy u kazdého jednotlivého kandzi by mély byt psany v presné daném poradi.
Projekt Aaaa (AHfi7" &) Ulricha Apela sestavil sadu svG souborti, které ob-
sahuji informace o tazich a jejich poradi. Diky tomu byl autor ¢lanku schopen
sestavit pismo tak, Ze zobrazuje spravné poradi tahu u 6373 kandzi. Vzniklé
pismo usnadnuje pripravu studijnich pomiicek, které tuto informaci vyuzivaji.
Klicova slova: japonstina, kandzi, poradi tahd, tvorba pisma, format True-
Type, format svG, program FontForge.

doi: 10.5300/2010-3/199

Introduction

The strokes of each Japanese character (kanji) should be written in a certain or-
der. This correct stroke order is called hitsujun (Z£/IH) in Japanese and helps with
legibility and memorization. Students of kanji are examined on kanji stroke order
in exams such as the Japanese Kanji Aptitude Test (H AREET-HE IR ERER).

Although there are some general rules about the order in which the strokes
of a kanji should be written, it is useful to have a reference available. There are
indeed numerous printed and electronic kanji stroke order resources available.
However, the coverage of these resources is not always as comprehensive as
one might like and the presentation is not always as helpful as it might be.
Various means of presenting of kanji stroke order diagrams appear. Step-by-step
diagrams are popular in printed resources, such as [1] and animated diagrams
are popular in electronic resources such as [2].

Dr. Ulrich Apel and Dr. Julien Quint have produced a large set of SVG files [3],
[4] that present the stroke order of several thousand kanji in the static form used
in [4]. This impressive data resource certainly excelled as a means of storing the
information but retrieval required the use of the A#L7 & (Aaaa)-project’s web
interface and Adobe’s SVG browser plugin.

Dr. Apel was kind enough to send me the set of sSvG files. A few years earlier
it had crossed my mind that a simple way to present kanji stroke order diagrams
would be to build them into a Unicode font. The svG files from the AT Y &-
project provided me with the data I needed to create such a font. This paper
describes how I converted the svG data into the Kanji Stroke Order Font and
how I maintain the font now it exists.
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1. Method of Creation

The following flowchart summarizes the steps involved in creating the Kanji
Stroke Order Font.

PNG Batik Modified Perl
images SVQGs SVG files
IrfanView
Potrace Tracec.1 FontForge TrueType
glyphs in ‘
FontForge ont

Flattened
The subsections below describe each of these steps in detail.

1 #

PNGs

i

1.1. Modifying the SVG files
The original svG files contained graphical information that was not necessary
for the font. Here is an example of a raw SVG image:

1

—»
£

6 e

As you can see, while the pen stroke version of the kanji and numbers are required
for the font, the grid and printed version of the kanji are not. By means of a
Perl script, I processed the contents of each svG file to remove the superfluous
elements and change the colour of the pen strokes from grey to black. The
fact that svG is an XML-based file format and therefore plain text made this
processing simple: I eliminated the large print kanji simply by changing its font
size from 108 to 0, changed the colour of the grid from dark grey to white and
the colour of the pen strokes from mid grey to black. A simplified version of the
Perl script looks like this:
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while ($line = <STDIN>)
{

$line =~ s/#808080/#000000/;

$line =~ s/#404040/#FFFFFF/;

$line =~ s/font-size:108/font-size:0/;

print $line;
}
The while loop reads the standard input until the last line of the redirected file
is reached. The three $1ine =~ s/foo/bar/; lines substitute foo for bar. This
means, for example, that $1line =~ s/#808080/#000000/; replaces light grey
with black. This script would be executed as follows:
perl preproc.pl < infile.svg > outfile.svg
However, in practice we are handling several thousand files so some extra Perl
globbing code is needed. After this simple processing, the SVG image is more
suitable for inclusion in a font, looking as it does like this:

1
23/*
4

5

1.2. Conversion to PNG using Batik
The Batik SVG Toolkit [6] is a Java library that can be used to render sva
graphics. Rendering the several thousand SvG files created in the previous step
simply required multiple executions of commands like the following:
java -jar batik-rasterizer.jar -d . -m image/png

-h 2000 -dpi 2000 outfile.svg -bg 255.255.255.255
The parameters for this command are explained as follows:

e The parameter -d . simply specifies that the local directory should be
used for the output.

e The parameter -m image/png is a MIME specification, indicating that the
output should be PNG rather than any of the other formats that Batik can
produce.

e The parameter ~h 2000 specifies the height of the output in pixels.

e As a result of the previous parameter, the parameter —-dpi 2000 ensures
that the resulting PNG image is exactly one inch tall.
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e The parameter outfile.svg specifies the SvG file to be rendered; it is
called outfile.svg here because it is the output from the step described
in section 1.1.
e The parameter -bg 255.255.255.255 specifies the background fill colour,
including the alpha (transparency) parameter.
Batik renders the sSvG files relatively slowly, so rendering all of them requires
an overnight run. At the end of this process we will have several thousand PNG
files, one for each character that is going to go into the font.

1.3. Flattening the PNGs

Batik produces 32-bit PNG files. This generous image depth has two disad-
vantages for our purpose here. Firstly, it makes the PNG files needlessly large,
an important consideration when there are literally several thousand of them.
Secondly, Batik uses subpixel rendering (the technique used by CoolType and
ClearType) to improve the appearence of the output. The grey fuzz around each
kanji looks pleasing to the human eye but gives extra work to Potrace. There-
fore, it is desirable to reduce the number of bitplanes in the PNG files to 1. The
IrfanView [7] image viewing and processing utility has a GUI tool that makes
this bitplane reduction straightforward, albeit difficult to document.

1.4. Tracing the PNGs

At last we are ready to start using FontForge [8], the BSD-licensed outline
font editor that runs on Linux, Mac and even Microsoft Windows with the
help of Cygwin [9]. FontForge includes a trace facility, which calls out to the
Potrace [10] bitmap-to-vector tracing tool under the covers. FontForge can also
use Autotrace [11] to perform the same function.

When doing bulk tracing into a Unicode font, FontForge requires the filename
of the source image file to be of the form uniXXXX.png, where XXXX represents
the 4-digit hexadecimal number corresponding to the Unicode number for the
character. This fits in well with our workflow so far.

Invoking the trace feature only requires two menu option selections in Font-
Forge. The first option is File—Import with the Format option set to ‘Image
Template’. This creates a background image for each of the characters. We
then tell FontForge to trace these background images by selecting the option
Element— Autotrace.

The tracing process takes some hours and uses copious resource on the host
machine. One of the challenges I encountered in this project was finding a PC
that was powerful enough to handle this task.

Once the tracing is complete the font can be exported from FontForge in
whatever format you choose. I distribute the Kanji Stoke Order Font in the
TrueType format.
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2. Polishing the Font

As with all real-life projects, the font created by the workflow above is imperfect.
The following subsections describe the polishing that I did to produce a usable
font. At no stage in the creation of the font did I check each glyph for the
accuracy of the stroke orders; with several thousand characters this was not
practical.

2.1. Character Sizes
The most obvious glitch was that some of the kanji were too large in comparison
with the other characters in the font. Correcting the rogue characters was simply
a matter of invoking a scaling transformation for the character in FontForge.
Finding the rogue characters was more of a challenge.

I tracked down the oversized characters in two ways, both using X4ITEX and
a list of the codepoints covered by the font.

The first chunk of XfIEX code prints the height of each character to screen,
allowing for redirection to file, sorting and subsequent identification of outliers.

\font\cf="KanjiStrokeOrders" at 40pt
\def\boxit#1{\hbox{\vbox{\hrule\hbox¥
{\vrule\vbox{#1}\vrule}\hrule}}}
\def\charfont#1{\setboxO=\hbox{\boxit{\hbox{\cf#1}}1}%
\immediate\write15{\the\htO#1}}
\input test_data.tex\bye

The file test_data.tex is simple, containing just several thousand lines of
the following form:

\charfont{\char"9051}{9051}
\charfont{\char"9052}{9052}
\charfont{\char"9053}{9053}

The second chunk of X#TEX code prints the characters themselves, which
enabled me to view the characters in bulk and identify ones that looked wrong.

\font\cf="KanjiStrokeOrders" at 40pt
\nopagenumbers\pdfpagewidth=331mm\pdfpageheight=207mm
\hsize=300mm\vsize=200mm
\parindent=0Opt\hoffset=-0.5in\voffset=-0.9in\baselineskip=0pt
\def\boxit#1{\hbox{\vbox{\hrule\hbox

{\vrule\vbox{#1}\vrule}\hrule}}}
\def\charfont#1#2{\setbox0=\hbox{\boxit{\hbox{\cf#1}}}\boxO\ }
\input test_data.tex\bye
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Figure 1: Kanji Stroke Order Font test page

Figure 1 shows a typical page generated by this X{IEX fragment. There are
28 test pages in total, which means that looking through them for mis-formatted
characters is a tractable task.

2.2. Making the character widths consistent

All Japanese kanji notionally occupy a square of constant width. Therefore it
was necessary to adjust the width of the characters to all be the same. FontForge
provides a scripting language, which makes tasks like this easy.

SelectWorthOutputting ()
SelectFewer (0u0000,0u2e8b) # Remove non-Japanese chars
SelectFewer (OuFF61,0uFF9F) # Omit half-width katakana
foreach
Print ("Doing next Jp ", GlyphInfo("Unicode"))
SetWidth(1024) ;
CenterInWidth();
endloop

Note the line of code that omits resizing the half-width katakana. These are a
relic from the early days of Japanese-language computing [12]. T use a similar
block of code with a call to SetWidth(512) to set the width of these characters.
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2.3. Cleaning up the outlines

An effect of tracing the characters from image files is a surplus of points in the

character outlines. FontForge has a simplification function that cuts down the

number of points, thereby reducing the file size and improving maintainability.
FontForge also has a validation function, which enabled me to clean up some

problems with the TrueType font. However, so powerful is FontForge’s validation

feature that it was not practical to fix every validation error.

2.4. Add missing characters
The source SVG dataset omitted some characters that are commonly used but
not relevant to stroke order analysis. To make the Kanji Stroke Order Font
more usable I merged it with another font to fill in the gaps; FontForge has a
built-in feature for doing exactly this. Originally I used a public domain font
called Tuffy [13] but once I had created the Unicode font Choumei [14] I used
that to fill in the gaps in the Kanji Stroke Order Font. I describe the Choumei
font in a separate section below.

Creation of the Kanji Stroke Order Font was now complete so I was able to
publish it on my website [15].

3. Maintenance

Maintaining the font is fiddly but simple. I rely on reports from users to track
down errors in the stroke order diagrams. When a user reports an error I verify
that the proposed revision to the stroke order is correct and then use FontForge
to change the affected character. The stroke order numbers are stored as shapes
in the font, with no references or underlying structure. This means that the only
way of changing the order of the stroke numbers is to cut and paste them.

At the time of writing, the current version of the Kanji Stroke Order Font
is v2.014. This contains 146 corrections to the initial revision. By the time this
paper is published I shall have produced v2.015 of the Kanji Stroke Order Font,
which will contain several more corrections.

User feedback is important for the Kanji Stroke Order Font: it is not practical
for me to check all the glyphs myself and most of the users of the font are
undoubtedly more skilled in kanji than I am. Moreover, accuracy is important
because the ease of use and broad coverage of the Kanji Stroke Order Font means
there is a risk that some users might treat it as being authoritative, which it
most certainly is not.
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4. Future Possibilities

Dr. Apel has moved on to create the KanjiVG project [16], which uses a defined
SvG format to store information about drawing kanji. It would be theoretically
possible to automatically create the Kanji Stroke Order Font from this data
using a script based on the technologies described in this paper.

A major advantage of this approach would be that the two projects could
be kept synchronized and corrections to either would be picked up by both. My
experience with creating the Kanji Stroke Order Font showed that font creation
requires a significant amount of manual tweaking, so it is not clear that such a
process would work in practice. This is an area for future study.

5. Choumei Unicode font

Free (as in speech or beer) fonts that cover a large number of kanji are rela-
tively few in number. This is to be expected because creating a quality kanji
font requires a large amount of effort. However, with the source data for the
Kanji Stroke Order Font already to hand, it was comparatively easy to create a
comprehensive kanji font (albeit one of dubious quality) by omitting the stroke
order numbers from the glyphs in the Kanji Stroke Order Font. I achieved this
by running through the Kanji Stroke Order Font workflow steps described in
this paper with a single change: I set the font size of the kanji stroke numbers
to zero in the Perl script at the svG modification stage. Thus, with minimal
additional effort, I was able to publish a free kanji font [14]. Given its simple
appearence, I named it Choumei for Kamo no Choumei (¥5&H, 11557-1216),
author of the essay Life in a Ten Foot Square Hut.

Having created this initial draft of the Choumei font, I used FontForge to add
to its glyph compliment. I did this mostly by cutting, pasting and modifying
existing glyphs rather than drawing glyphs afresh. The characters I added were
mostly symbols and accented Latin letters. Having expanded Choumei signifi-
cantly, I merged it with the Kanji Stroke Order Font to expand the latter font’s
glyph coverage, albeit without stroke numbers.

I now treat the Choumei font as unmaintained.

Conclusion

A font can be generated from SvG data using a workflow, each step of which
uses free (as in speech or beer or both) tools. Each of these steps is scalable and
therefore it is practical to use the workflow for a set of several thousand svG
files. This scalability made it possible to convert the AHL7 &-project’s kanji
stroke order SvG files into a TrueType font.
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Summary: Creating a Kanji Stroke Order Font

This article describes how a font that displays Kanji Stroke Orders can be created
from thousands of svG files containing this information.
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PDFdiff: skript srovnavajici PDF soubory
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Abstrakt

Clének predstavuje skript naprogramovany v Pythonu, ktery na vstupu oéekava
dva PDF soubory a automaticky je zpracuje nastroji pdftk, Ghostscript, Image-
Magick a X{IEX tak, ze vznikne novy PDF soubor, ktery ukazuje rozdily mezi
obéma vstupy.

Klicova slova: Srovnani soubort, Python, Ghostscript, pdftk, ImageMagick.
doi: 10.5300/2010-3/208

Introduction

Tools that show the difference between two files are a mainstay of software
development. They are most commonly used to view the difference between
two versions of a source code file; you might even use such a tool when you are
developing TEX code. Less common, but still potentially useful, are tools that
show the difference between two binary files.

This article describes the motivation for and implementation of a tool that
shows the differences between two PDF files.

1. Motivation

Here are three examples where a PDF file difference-finding tool would be useful:

(1)

(2)

You have two versions of a paper in PDF format. You know that the
differences between them are slight but you need to know exactly what the
differences are.

You have created a document using the Kanji Stroke Order Font [1] and
want to create an equivalent version but without the stroke order numbers.
A colleague tells you that the Choumei font (also available from [1]) is
simply the Kanji Stroke Order Font with the stroke numbers removed. You
suspect that the Choumei font may have different metrics to the Kanji
Stroke Order Font and will therefore change the layout of your document.
You need a way to test this.

You have re-written a TEX macro used by a large publication to make it
more maintainable or to add a new feature. You are fairly sure that the
new version of the macro will not change the publication’s layout in any
way but need a way to verify this.
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Figure 1: Pre-modification version of the PDF file
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Figure 2: Post-modification version of the PDF file

Figures 1 and 2 illustrate the first two of these three scenarios. The change
to the mathematical expression between Figures 1 and 2 is easy to see, but such
changes are harder to spot in a a larger article. It is not obvious whether the
change from the Kanji Stroke Order Font to the Choumei font would change the
spacing of the document.

In both cases, the output of PDFdiff shown in Figure 3 makes the changes
casy to see.

2. Implementation

I implemented PDFdiff using Python to stitch together the steps summarized in
Figure 4.

This section describes each of these steps in turn. I use the words ‘pre’
and ‘post’ to denote the versions of a document before and after some sort of
modification that we invoke PDFdiff to determine. In practice it may not be the
case that there is a well-defined notion of ‘pre’ and ‘post’ version but it is a useful
shorthand for identifying the two documents.
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Figure 3: Difference between the two PDF files
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Figure 4: PDFdiff workflow

2.1. Validation
To be able to compare the pre and post versions of the document sensibly, the
two versions of the document must have the same dimensions. Therefore the
first thing that PDFdiff does is to call out to the tool pdfinfo [2] to extract the
dimensions of the document under scrutiny.

If the dimensions of the pre and post versions of the document differ then
PDEFdiff reports this and exits.

2.2. Burst

To simplify the process of generating the bitmaps with Ghostscript, PDFdiff first
bursts the input PDF files into multiple PDF files, each containing a single page of
either the pre or post version of the document. PDFdiff does this by calling out
to the tool pdftk [3] as follows:

pdftk pre.pdf burst
pdftk post.pdf burst
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After each call to pdftk, PDFdiff renames the files. This is necessary because
pdftk chooses its own output filenames and so we need to prevent the output of
the second burst from overwriting the output of the first.

PDFdiff then checks that the pre and post versions of the document have the
same number of pages. If the two documents differ in length then PDFdiff will
inform you of the fact. If you are then determined to compare the two versions
of your document regardless of their differing number of pages then it is a simple
matter to concatenate a few extra pages to the end of the shorter document to
even up the lengths.

At the end of this burst process, we should have 2n new PDF files, where n is
the number of pages in the document under scrutiny.

2.3. Pages to Bitmaps
PDEFdiff is now ready to convert the pages it has extracted into bitmap files. It
does this using Ghostscript [4], as follows:
gswin32 -dNOPAUSE -r600 -dBATCH -sDEVICE=bmp256
-sOutputFile=xxx.bmp xxx.pdf
Here xxx denotes the name of a single-page PDF file that PDFdiff produced
at the burst stage. ~dANOPAUSE tells Ghostscript that it should not wait for user
input. -r600 tells Ghostscript to use a resolution of 600dpi, which I judge to
be a reasonable compromise between quality and resource use. -dBATCH tells
Ghostscript to exit after processing the supplied PDF file rather than leaving the
Ghostscript environment open. -sDEVICE=bmp256 tells PDFdiff to write an 8-bit
colour bitmap file. This allows some degree of colour to be preserved in the final
difference file.

2.4. Subtract Bitmaps

Having called out to Ghostscript 2n times to produce 2n bitmaps, PDFdiff calls
out to the ImageMagick software suite [5] to subtract the bitmaps from one
another, as follows:

composite -compose difference pre_i.bmp post_i.bmp diff_i.bmp

In this command, pre_i.bmp denotes the bitmap generated from page i of
pre.pdf, post_i.bmp denotes the bitmap generated from page i of post.pdf
and diff_i.bmp represents the file generated by the composite command of
Imagemagick that shows the difference between the two input bitmap files. In all
three cases, 1 <i < n.

However, the diff_i.bmp files produced by composite are not ideal. They
are large and the text (if any) will appear as white on a black background.
To solve both these problems, PDFdiff runs the bitmap files through another
ImageMagick command, as follows:
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convert -negate diff_i.bmp diff_i.png
This produces a much smaller PNG version of the bitmap file and the -negate
option reverses the colours so that we have black on a white background again.
The ImageMagick processing is the most time-consuming part of the work-
flow, typically requiring around two-thirds of the total time taken to create the
difference file.

2.5. Regenerate Document

Now we have n .png files, it is a simple matter to create a new PDF file of n pages
with each page containing a single bitmap file as a graphics inclusion. I chose to
use XH{IEX for this purpose simply because that is the flavour of TEX I use most
of the time rather than because I needed a specific feature of XqTEX.

To achieve this, PDFdiff generates some TEX source of the following form:
\pdfpagewidth=155pt\pdfpageheight=93pt
\hsize=155pt\vsize=93pt\voffset=-1in\hoffset=-1in
\hbox{\XeTeXpicfile "diff_i.png" width 155pt height 93pt}
\vfill\eject
\bye

Naturally, there is an \XeTeXpicfile inclusion for each i € {1,...,n}.

PDEFEdiff then calls out to XgIEX with the auto-generated TEX source file as
the parameter, as follows:
xetex diff.tex

Once XHIEX completes its processing, we have the desired final PDF file that
shows the differences between the pre and post versions of the document.

3. Deficiencies

There are four deficiencies that users may notice with this script: speed, size of
output, resolution and input parameters.

3.1. Speed

To run the script to compare the 8 pages of this paper takes 215 seconds on my
laptop. It would be nice if the script ran faster. Testing shows that most of the
time is taken at the ImageMagick stage, so there is not much scope for increasing
the speed.

3.2. Size of Output
The original version of this document is about 280kB in size. Running PDFdiff
over two versions of this document produced an output file 2 MB in size. In general,
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the output file produced by PDFdiff is much larger than the input files. This is
simply because the page is described as a raster graphic rather than using the
font mechanism provided by the PDF standard. Given the size of modern disks
this is only likely to be a problem when sending the output of a large difference
over a communications link.

3.3. Resolution
PDFdiff relies on raster graphics to create the difference output. Therefore, by
definition, the resolution of the output must be finite, unlike the smooth lines of
the original vector graphics. Of course, if you are using the old TEX.pk files you
will be using rasters anyway.

It is easy enough to modify PDFdiff to produce output of arbitarily high
resolution (subject to the limitations of Ghostscript and Imagemagick) but this
is inevitably at the expense of longer run times and larger output files.

3.4. Input Parameters

Purely out of laziness, I have written the script to assume that the ‘pre’ version
of the PDF document is called pre.pdf and the ‘post’ version of the document is
called post.pdf. It would be simple to change this but I prefer the discipline of
being sure which file is which and the simplifying effect on the Python code.

Conclusion

Using readily-available tools, it is possible to create a workflow to compare PDF
documents. Comparing PDF documents is relatively resource-hungry but can be
invaluable. Not only is PDFdiff useful for developing TEX documents, TEX and
related tools also make up important parts of the workflow.
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Summary: PDFdiff: A PDF File Comparison Script

A Python script can be used to take two PDF files and automatically process
them with pdftk, Ghostscript, ImageMagick and XHTEX to produce a PDF file
that shows the differences between the two input files.
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Abstrakt
Clének seznamuje ¢tenafe s prehledem sazby &instiny v TEXu od prvopodatki
az do soucCasnosti.
Klicova slova: CCT, TianYuan, CJK, CTEX, XH{IEX, xcp.py, zhspacing, xeCJK,
ctex, ctex-kit, ctex-doc, sazba ¢instiny, Google code.
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Introduction

Knuth developed TEX as a 7-bit system at the time it was invented, internation-
alization became a tough issue ever since then, yet CJK (Chinese, Japanese and
Korean) typesetting is probably the toughest part. The biggest problem is that
Eastern language systems like Chinese has a lot of characters compare to western
languages like Latin, English and French.

There are more than 100 thousands of ideograph based characters and more
than 10 thousand of which are used on daily basis. It means the typesetting
system should be able to support such a large range of characters and use fonts
accordingly. Unfortunately under a 7-bit or 8-bit system like Knuth-TgX, there
is no trivial or elegance solution to support that.

CCT and TianYuan

Since the original TEX system does not provide such a capability, workarounds
are invented. Early TEX adopters in China are mostly mathematicians, in 1990s,
Zhang Linbo invented the CCT (http://lsec.cc.ac.cn/~zlb/) system while
Xiao Gang and Chen Zhijie invented TianYuan system (TY for short; http:
//wims.math.ecnu.edu.cn/ty/).

Both of them are based preprocessors — using a preprocessing tool to convert
from the original TEX source file in raw Chinese to a version that TEX can
recognize, most importantly, the DVI generated in such methods can be further
processed to use Chinese fonts. This mechanism was not very easy to use but
worked fairly well. However, there are still many limitations:

1. preprocessing based solutions are cumbersome, you need an extra wrapper

to the TEX executable otherwise files will be messed up;
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2. font support is very limited, in both systems mentioned above, you can only
use the fonts predefined, it is very difficult for them to support arbitrary
fonts.

CJK package

Things changed a lot since Werner Lemberg introduced the CJK macro package
(http://cjk.ffii.org/), its a pure TEX macro package so you don’t need to
preprocess the TEX source. Werner also defined a font system for CJK font
selection, based on IXTEX font selection scheme. To support fonts that contains
thousands of glyphs, this system will need users to convert TTF files into multiple
“sub-font” files (since TEX can support 256 font files at most, each of them
can have 256 glyphs, so theoretically we can use 65536 different glyphs in one
single TEX document), each one covers 256 different glyphs, combining this
sub-font scheme and a PS/PDF generation driver that supports this scheme,
we can correctly generate the resulting PDF (or PostScript). At that moment,
DVIPDFMz (http://project.ktug.or.kr/dvipdfmx/) is such an PDF driver.
A typical CJK document looks like this:

\documentclass{article}
\usepackage{CJK}

\begin{document}
\begin{CJK}{GBK}{song?}
REF, XER—BPIIANE
\end{CJK}
\end{document}

As you can see, the text wrapped between \begin{CJK}... and \end{CJK}
can be CJK characters, but everything outside cannot be. Obviously that is not
very convenient since you will like to define macros containing CJK characters in
the preamble from time to time.

This method works pretty well and proved to be quite stable, so more and
more Chinese typesetters adopted it. Zhang Linbo also converted CCT to use a
similar method, compare to CJK, CCT have more features focused on Chinese
typesetting, such as white space adjustment, punctuation width adjustment, etc.

CTeX

As one memorable mark of TEX typesetting in China, Wang Lei and Wu Lingyun
created a community called “CTEX” (http://www.ctex.org/), which later be-
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came the most popular and most active community for TEX learning and devel-
opment in China. CTEX was originally a mailing list, but converted to a Web
forum later.

With the help of many others, Wu Lingyun packaged all mature Chinese
TEX typesetting solutions with the most popular TEX distribution on Windows —
MiKTEX — to an individual distribution called CTEX. CTEX became the most
popular TEX distribution in China ever since then.

XHTEX

However, with the above solutions, installing fonts for TEX usage is still very
much a pain. It requires the users to convert fonts from TTF to TFM and edit
mapping file very carefully. Thus, new TEX users consider font installation a very
difficult part and try to avoid it as much as possible.

Something revolutionary happened since the introduction of XfIEX created
by Jonathan Kew (http://scripts.sil.org/xetex): processing Unicode doc-
uments became so simple and straightforward, especially for CJK documents:
you can use any CJK characters in Unicode, not just limited to certain local
character sets like GBK or Bigh or Shift-JIS. Best of all, you can use any system
font directly, without doing any clumsy “subfont” conversion or carefully creating
mapping files for PS/PDF drivers.

However, XHTEX was only available to Mac users when it was first developed,
because only a few TEX users use Mac at that time, it was not widely recognized.
Soon after Jonathan Kew ported it to Linux and Akira Kakuto provided the
Windows port (through w32tex and TEX Live), XfTEX became very popular
among Chinese users.

The low-level facility provided by XHIEX is enough to typeset regular Chinese
documents, but typesetters always want better results: switch fonts automatically
between CJK and Latin text, adjust the width of punctuations to achieve better
line breaking, better support for vertical layout are some of the common requests.

The xcp.py script and zhspacing package

Among these request, automatic font switching is especially urgent. At that time,
most Latin glyphs from Chinese fonts are so badly designed that it is almost
impossible to use. Naturally a typesetter would like to use the high quality Latin
fonts for non-Chinese texts.

At first, Jiang Jiang designed a preprocessing script called xcp.py (http:
//code.google.com/p/xcp/), it simply wrap all the text in CJK with a macro
to switch font. This solution is not very convenient but worked amazingly well
for most Chinese documents, yet does not impose much performance penalty.
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Since more and more users are requesting this feature, Jonathan Kew and
Miyata Shigeru worked together to implement it as a build-in of X{ITEX. Ba-
sically, you can assign a “character class” to each Unicode code point with
\XeTeXcharclass, then define the command to invoke when switching between
two specific class with \XeTeXinterchartoks.

With the sample code provided by Miyata Shigeru, Yin Dian implemented a
package called zhspacing (http://code.google.com/p/zhspacing/), which has
complete support to assign and switch fonts automatically for Chinese documents.
zhspacing is a big step forward compare to xcp.py, and it is well documented in
both English and Chinese.

xeCJK

Soon after the release of zhspacing, Sun Wenchang provided another package
called xeCJK (http://ctan.org/pkg/xecjk/) with exactly the same purpose.
xeCJK is more like a direct descendant of the CJK package by Werner Lemberg,
users can port their CJK documents into xeCJK without much efforts, yet features
like CJKnumber and CJKpunct remains compatible. xeCJK soon became the most
popular solution for Chinese typesetting.

A typical document in xeCJK looks like this:

\documentclass{article}
\usepackage{xecjk}
\setmainfont{Palatino}
\setCJKmainfont{SimSun}

\begin{document}
RIF, XERE B NE -
\end{document}

While it is totally fine using xeCJK in your documents directly, it is still
a bit inconvenient if you need to include other functions like captions (“Table
of Contents”, “Chapter”, “Bibliography”, and so on) in Chinese, punctuations
in Chinese, hyperref with CJK bookmarks, etc. Different packages may have
different options, which should be carefully tuned for each TEX engine and output

drivers (pdfTEX / XX, dvipdfmx, dvips).

ctex, ctex-kit and ctex-doc
To simplify this process, Wu Lingyun initiated a higher level package called ctex

(http://ctan.org/pkg/ctex/), which contains several document classes and
macro packages designed for Chinese typesetting with IATEX.
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ctex has multiple backends to support traditional CJK and pdfTEX based
engine, or dvipdfmx based PDF output, while it also supports xeCJK and XgIATEX
based engine. Fonts are also pre-defined in several schemes like “winfonts” and
“adobefonts”. A typical ctex document looks like this:

\documentclass{ctexart}

\begin{document}
PRI, XER—BEHHNE-
\end{document}

The most recent effort of CTEX community is a project called ctex-kit (http://
code.google.com/p/ctex-kit/), we organized all Chinese related TEX packages
into a code repository on Google code, then we package and submit these packages
to CTAN regularly. With this totally open source approach, these packages are
now maintained in a more active state, and users can retrieve them easily from
CTAN or through the package manager of TEX Live 2009.

Besides ctex-kit, there is another project called ctex-doc (http://code.
google.com/p/ctex-doc/), which organized all of the translations (1short-cn
for instance) or original documents related to TEX, BTEX, CONTEXT and graphics
tools like METAPOST.

Conclusion

With the collaboration by the whole Chinese TEX community, we have every
reason to expect an even more bright future for Chinese TEX typesetting.

Summary: Chinese TEX Typesetting: Past and Present

The article introduces and overviews Chinese TEX typesetting from its early
beginnings to the present day.

Keywords: CCT, TianYuan, CJK, CTEX, XHIEX, xcp.py, zhspacing, xeCJK,
ctex, ctex-kit, ctex-doc, Chinese typesetting, Google code.

Jigod Jiang, gzjjgod@gmail.com
6 South Kexueyuan Road
Beijing, 100080, China
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Sudoku s vepsanymi kandzi: integrace ¢inskych
glyfi s grafikou na arovni METAPOSTu

‘l DENIS ROEGEL I

Abstrakt

Cl4nek predstavuje metodu, jak lze technicky za pomoci METAPOSTu vykreslit
sudoku s ¢inskymi glyfy (kandzi). Makra nejsou rozsahld a jsou v tiplné podobé
soucasti tohoto ¢lanku.

Na vykresleni sudoku jen s arabskymi ¢islicemi muzete pouzit balicek sudoku;
na generovani, vykresleni a feseni sudoku nahlédnéte, prosim, na balicek sudo-
kubundle. Oba balicky jsou dostupné z CTAN.ORG.

Sudoku, ¢esky téz magicky ¢tverec, je logickd hra, kterou vymyslel Howard
Garns v roce 1979. Své obliby se dockala predevsim v Japonsku, ale prakticky
se hraje po celém svété. Cilem hry je doplnit chybéjici ¢isla 1 az 9 v pfedem
dané predvyplnéné tabulce. K dfive vyplnénym ¢islim je potieba dopsat dalsi
cisla tak, aby platilo, ze v kazdé fadé, v kazdém sloupci a v kazdém z deviti
¢tvercii byla pouzita vzdy vSechna cisla jedna az devét. Poradi ¢isel neni dile-
7ité. Cisla se nesmi opakovat v z4dném sloupci, ¥4dku nebo ve vnitinich malych
¢tvercich o deviti polich. Kdo by si to rad zkusil, necht navstivi napft. http:
//profuvsvet.ic.cz/data/sudoku.html nebo http://sudokuonline.cz/.

Prehledné o typech sudoku, jejich algoritmech a matematickém pozadi, viz
napt. Wikipedie [1]. Za zajimavost stoji, ze prvni mistrovstvi svéta v sudoku
v roce 2006 vyhrala Ceska Jana Tylova z Usti nad Labem. Turnaj v sudoku
muzete absolvovat napf. na mezindrodnim festivalu Czech Open. Ustavujici
Guinnessuv rekord drzi z 23. inora 2008 Pavel Jaselsky z Vojtovce na Slovensku.
Klicova slova: METAPOST, hra sudoku, balicek CJK, bali¢ek latexmp, kbédo-
vani UTF-8, ¢instina, ¢inské glyfy, kandzi.
doi: 10.5300/2010-3/220

1. Uvodem

Neni tomu zas tak davno, co jsem potreboval ke svému povidani o ¢inském
kalendari vyuzit vyborny balicek Wernera Lemberga CJK. K této prilezitosti
jsem chtél pripravit obrazky v METAPOSTu s ¢inskym znacenim. Prace to byla
témér bezproblémova.

This article is a translation of the article “Kanji-Sudokus: Integrating Chinese and Graph-
ics”, which first appeared in TUGboat, Volume 29 (2), pp. 317-319, 2008. Reprinted with per-
mission. Translation and Czech abstract by Pavel Stfiz. The author took the opportunity of
this translation in order to make a few minor changes for the sake of clarity, on the suggestion
of the translator.
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O té bezproblémovosti to ve skutecnosti neni zcela pravda, pravdou vsak je,
ze v soucasnosti je balicek CJK stéle 1épe a 1épe zabudovavan do verzi TEX Live.
Sazba dokument s ¢instinou, japonstinou a korejstinou (CJK) se stava v rychle
se ménicim TEXovém svété témer nadpozemskou zalezitosti. Zdaleka tomu tak
nebylo v poloviné roku 2007. Stale je potreba nainstalovat ruzné, reknéme, li-
nuxové balicky a i poté hrozi, ze naAm drobnd, ale nenahraditelna zaplata chybi.
Napriklad se podivejme na mou verzi Ubuntu z poloviny roku 2008. TgX Live
nebyl v té dobé tak kompletni jako dnes, chybéla mu korejskéd pisma a byl jsem
nahrany. Poc¢itdm vsak s tim, ze to je jiz zapomenutd bolava minulost a tato
konkrétni situace jiz byla davno vyresena.

Abych shrnul své postiehy k poloviné roku 2008, tak za pomoci TEX Live
2007, mozna s nékolika doplnkovymi linuxovymi balicky, a zaroven s posledni
verzi editoru Emacs jste naprosto sobéstacni k pripravé prvotridnich dokumentt
s CJK. Sazba CJK se stala jesté snazsi zalezitosti, protoze témér vie mizeme
sepisovat v kédovani UTF-8, bez potreby vyuzivat konverzi vstupniho souboru,
napt. pomoci maker editoru Emacs. Tento postup se pouzival ke generovani sou-
boru .cjk, ktery mohl byt nasledné IXTEXem zpracovan. Ted je cely proces jesté
rychlejsi; soubor, ktery pripravite, je zaroven tim, ktery se zpracovava.

Pro tvorbu obrazkt pies METAPOST bylo toto zpracovani CJK pfipraveno
taktéz prijemnéji. Jesté donedavna, kdyz jsme chtéli zahrnout ¢instinu do META-
POSTu, tak jsme museli vygenerovat soubor .cjk, ten vSak bohuzel nemohl byt
piimo METAPOSTem zpracovan. Do souboru . cjk se muselo drobné zasahnout,
protoze makra Emacsu format METAPOSTu nebrala v ivahu.

Situace se mohla Tesit na irovni maker Emacsu, nu, ale ve skutecnosti, kdyz uz
je tento druh konverzi do .cjk souboru témér kompletné zapomenutou historii,
tak i tento druh problému je bezpfedmétny. Tedy ma rada je nejen vstoupit
do svéta Linuxu, TEX Live v posledni verzi, ale také psat dokumenty s CJK
v kédovani UTF-8. Slape to jak §vycarské hodinky!

2. Motivac¢ni ukazka

Vv

Osvétlim vam technické pozadi integrace ¢instiny a METAPOSTu na nésledujici
drobné ukézce. Nakreslim si hraci pole s mfizkou, v polich vsak ne s arabskymi
¢islovkami, ale s ¢inskymi glyfy. Cislovky jsou nasledujici — (1), — (2), = (3),
MY (4), B (5), 75 (6), £ (7), /\ (8) a JL (9).

Prazdnd miizka (ve vSech proménnych sol nastavit nuly a v makru fillgrid
prepnout false na true) a typickd ukdzka zaddni ze hry sudoku vypadé jako

nésledujici priklad (tento konkrétni problém je prevzat z Wikipedie [1]).

2.1. Vykresleni mrizky
Zadani sudoku muze byt nakresleno v METAPOSTu takto:
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beginfig(1);
string sol[];
drawgrid(1.5pt, .5pt);
% Prvni fadek je ve spodni &asti miizky.
% Posledni fadek je naopak v jeji horni Casti.
5011="000080079"; s012="000419005";
5013="060000280"; s014="700020006";
5015="400803001"; s016="800060003";
5017="098000060"; s018="600195000";
5019="530070000";
fillgrid(sol) (false);

endfig;

Makro drawgrid je pfimocaie naprogramované a vykresli potfebné horizon-
taln{ a vertikaln{ linky (s parametrem u nastavenym napiiklad na 1cm):
def drawgrid(expr tha,thb)=

pickup pencircle scaled thb;
for i=0 upto 9:
draw (i*u,0)--(i*u,9u);
draw (0,i*u)--(9u,i*u);
endfor;
pickup pencircle scaled tha;
for i=0 upto 3:
draw (3i*u,0)--(3i*u,9%u);
draw (0,3i*u)--(9u,3i*u);
endfor;
enddef;
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2.2. Vyplnéni poli
Predtim, nez se nam podafi vypsat hodnotu do policka, si musime zajistit posun
do pozice (i,j), kde i je poradové ¢islo sloupce a j je hodnota fadku. Poc¢atecni
hodnota je v obou smérech nastavena na jednicku a pocatek tvori leva spodni
bunika. Nésleduje priprava makra, které si nacte argumenty i, j a popisek umisti
do stredu prislusné bunky. V nasem konkrétnim pripadé je popisek zvétsen na
200 %, s tim, Ze aktudlni zména zavisi na velikosti hraciho pole a velikosti pisma.
def pos(expr i,j,1l)=

label(l scaled 2, ((i-.5)*u,(j-.5)*u));
enddef;

2.3. Vyséazeni hodnot
Abychom zajistili vysdzeni, feknéme, hodnoty t¥i na pozici (2,9), miuZeme zapsat:
pos(2,9,btex 3 etex);

My samoziejmé budeme chtit situaci zevSeobecnit a vysazet jednotlivé hod-
noty z textového fetézce sol. Touto tivahou mohou nékteré nastroje a balicky
nabidnout Feseni, stejné tak i potencidlni problém. Abychom této situaci s pre-
branim problémi jinych nastroji predesli, rozsifme nasi iivahu na:
pos(2,9,TEX(s));
kde s je textovy Tetétec k nacteni makrem TEX. Zminéné makro je nacteno
balickem TEX:
input TEX;

Vypada to hezky, ale bohuzel tento postup neni ptili§ vhodny, divod je ten,
ze TEX je celkové volan jedenaosmdesatkrat. A vedle toho nemame stéle zajis-
ténu podporu ¢inskych glyft, jakmile dojde na jeji volani. Hledejme jesté chvili
postup, ktery by byl vice pouzitelny a lépe ndm vyhovoval.

To, co jsme usilovné hledali, je balicek METAPOSTu nazvany latexmp. Diive
zminény popisek na pozici (2,9) zapiSeme takto:
pos(2,9,textext(s));

Jednou z vyhod balicku latexmp je, ze potiebuje jen dvé spusténi IXTEXu
misto toho, aby si jej volal pro kazdy popisek zvlast. Balicek navic umoznuje
snadné nacteni dalsich XTgXovych balicki, predevsim téch pro ¢instinu. Dosta-
vame se k tomu, jak by mohly vypadat prvni fadky zdrojového kédu v META-
POSTu:

input latexmp;
setupLaTeXMP(class="article",
packages="CJKutf8",
preamble=(
"\let\N\newcommand"
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E"\N\O{H\N\1{—HN\2{ ZHN\3{=}"
E"\N\A{IIIN\S{ LN\ {/N N\ T7{-L}"
&"\N\S{/\I\N\9o{ fL}"
&"\AtBeginDocument{"

& "\begin{CJIK}{UTF8}{bsmi}}"
&"\AtEndDocument{\end{CJK}}"));

Funguje to tak, ze si hlavicka nacte balicek CJKutf8, ktery potrebujeme na
praci se vstupnimi soubory formatu UTF-8. Nasleduje definovani prikazia \0
(prazdné pole), \1 (¢inskd ¢islovka 1), \2 (¢inské éislovka 2), postupné az do
ptikazu \9.

Pro tyto ¢islovky zafidime nacéteni nezbytného prostfedi pro CJK hned ze
zaCatku téla dokumentu takto:

\AtBeginDocument{
\begin{CIJK}{UTF8}{bsmil}}

Oteviené prostiedi N TEXu uzavieme obdobné:
\AtEndDocument{\end{CJK}}

2.4. Slozeni diléich c¢asti do fungujiciho celku

V této chvili mame pripravenou definici jednotlivych bunék, mizeme si vykreslit
hraci pole v podobé mrizky a mame pripravenda makra na ¢inské cislovky. Co
nam zbyva? Jesté bychom potiebovali dvé malickosti.

Za prvé bychom si prali, abychom mohli vykreslit zadani versus feseni. Pro
nase ucely je zadani jen pole hodnot bunék, kdy nékteré jsou rovny nule. Hodnoty
nula budou vypadat jako prazdné bunky. Kdyz uz jsme u tohoto prepinace, tak
bychom si prali, aby se nenulové hodnoty zobrazily bud v podobé arabskych
¢islic nebo prave ¢islic ¢inskych.

Nase zavedena konvence na hodnoty bunék je vskutku jednoduché, nebot
pouzijeme 4, chceme-li vystup v podobé arabskych cislic, nebo \4, chceme-li
¢islice ¢inské. Je to jedna z moznosti. Pak uz si jen ddvadme pozor, mame-li pred
¢islovkou zpétné lomitko, ¢i nikoliv. Zvlastni pozornost vénujme nule, protoze
nula u arabskych ¢islic bude prazdné pole, ovSem u ¢inskych ¢islic mize a nemusi
byt pole vyplnéno glyfem pro nulu. Zalezi na stylu.

Pfepinac je naprogramovan pod makrem zerospace. Makro si bere znak s
a nahradi jej mezerou, jen pokud se jedna o nulu a rezim neni nastaven na ¢inské
cislovky.

def zerospace(expr chinese,s)=
if not chinese and (s="0"): " " else: s fi
enddef;
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Dostavame se do finale, nebot miizka je vyplnéna makrem fillgrid. Necht
je prvnim parametrem nazev pole s textovym retézcem a druhy necht je prepinac
mezi ¢islovkami ¢inskymi a arabskymi. Piikaz substring je pouzit na oddéleni
jednotlivych znaki.
def fillgrid(text grid) (expr chinese)=

for i=1 upto 9: for j=1 upto 9:
pos(j,i,textext(if chinese: "\" & fi
zerospace(chinese,
substring(j-1,j) of grid[i]l)));
endfor; endfor;
enddef;

Vysledky nasi prace nésleduji. Prvni obrézek je zadéni sudoku (levy obrazek)
a druhy je jeho jednoznacné feseni (pravy obrézek), vse se zapnutym rezimem
pro ¢instinu.
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3. Zavérem

Priklad nam ukazuje, jak je v soucCasnosti snadné vclenit ¢instinu do META-
POSTu. Zbyva nadm jiz jediné, a to napojit na predstavend makra dostatecné
obecného resitele sudoku. To necht zistane ¢tenaram jako otevieny a v ¢lanku
nefeSeny problém.
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Bali¢ek sudokubundle

‘l PETER WILSON I

Abstrakt

Zdrojové kédy v baliku SUDOKU BUNDLE poskytuji sadu maker pro zobrazovani,
feseni a generovani her Sudoku. Tento clanek popisuje nékteré pohledy na
algoritmy a fungovani téchto maker.

Klic¢ova slova: Sudoku, bali¢ek sudokubundle.
doi: 10.5300/2010-3/227

Introduction

I developed the SUDOKU BUNDLE in response to a challenge presented in the
PracTEX journal. It is available from CTAN.ORG with a complete User Manual [8]
and is also described in the BTEX Graphics Companion [3, Chapter 10].

In December 2005 the PracTgX Journal [2] set a competition about Sudoku
puzzles. Depending on their experience with TEX, contestants were asked to (a)
typeset a particular puzzle, (b) typeset a puzzle described in a ‘Sudoku’ file, (c)
create a solver for Sudoku puzzles. I entered the competition with a printer and
solver. Following from this it was no great effort to develop a matching Sudoku
puzzle generator. These form the SUDOKU BUNDLE.

A Sudoku puzzle consists of a 9 by 9 grid of cells with some of the cells
containing a number between 1 and 9, such as is shown in Figure 1. The problem
is to place a number between 1 and 9 in each cell such that no number appears
more than once in each row and in each column and in each minor 3 by 3 grid.
The solution to the example puzzle is shown later in Figure 4 on page 237. The
puzzle and answer have been typeset using the PRINTSUDOKU package.

Among many other sources the Sudoku Online [5] website provides much
information on Sudoku puzzles and their solutions, as does the Sudoku Solver by
logic website [6].

A Sudoku puzzle may be represented as a simple text file consisting of nine
rows of numbers and dots, nine numbers and dots in each row. The numbers are
the clues to the puzzle and the dots represent blanks in the grid. A Sudoku file
for the example puzzle is given in Figure 2.

A harder puzzle is in Figure 3. You may like to try and solve it. Whether you
do or not, the solution as determined and displayed by the SUDOKU BUNDLE is
towards the end of the article in Figure 6 on page 240.
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Figure 1: Example of simpler Sudoku puzzle

..483..72
.12....8.
..52.13..
....62.91
7..5.9..3
94.78....
..39.74..
.5....61.
.8..469..

Example of simpler puzzle
(anything can come after the nine puzzle lines)

Figure 2: A Sudoku file for the example simpler puzzle (centered)

7 219
21518 17
S
9 8
41213
2 3
8
56 913|7
916 4 8

Figure 3: A harder puzzle
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The SUDOKU BUNDLE only handles sudoku puzzles that consist of 9 by 9
arrays of the numbers 1 through 9. Other puzzles, such as those consisting of 16
by 16 arrays of numbers and letters are outside the scope of this paper.

The SUDOKU BUNDLE consists of three packages:

1. PRINTSUDOKU which prints a puzzle that is contained in an external file or

writes out a file that is specifed by a macro in the document.

2. SOLVESUDOKU which solves puzzles up to a certain level of difficulty; it
requires the PRINTSUDOKU package to read the puzzle from a file and print
it and also to print the solution and write it out to an external file.

3. CREATESUDOKU which generates puzzles that can be solved by SOLVE-
SUDOKU; it requires the SOLVESUDOKU package.

I am not going to describe the packages in detail as you can find that else-

where [8]. Rather, I shall discuss some of the algorithms that T used in the
packages and how I implemented them in IXTEX.

Typesetting

This is the province of the PRINTSUDOKU package, which provides two basic
functions:

1. The \sudoku{(file)} macro reads a Sudoku game from (file) and typesets
the grid and clues;

2. The \writepuzzle{(linel)}{{line2)}.. {(line9)} [{text)] macro writes the
nine lines of a puzzle to the \puzzlefile external file, where the default
file is: \newcommand*{\puzzlefile}{puzz.sud}

The code for \writepuzzle is pretty simple, just opening an output file and

writing the 9 arguments to the file a line at a time:
\newwrite\s@dwrite
\newcommand*{\writepuzzle} [9]{%

\immediate\closeout\s@dwrite

\immediate\openout\s@dwrite=\puzzlefile

\immediate\write\s@dwrite{#1}J,

\immediate\write\s@dwrite{#93}%
\writes@dpuzzend}
\writes@dpuzzend provides an option to write text after the puzzle data is
written, with \sudpuzznewline as a new line macro (\\ will not work here).
\newcommand*{\writes@dpuzzend} [1] [\@empty]{%
\ifx\@empty #1\else
\immediate\write\s@dwrite{ }J), a blank line
\immediate\write\s@dwrite{#1}/
\fi
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\immediate\closeout\s@dwrite}
\newcommand*{\sudpuzznewline}{"~J}

The \writepuzzle and \writes@dpuzzend pair of macros is a particular
instance of a general technique for making it appear that a macro takes more
than the 9 argument limit imposed by TEX.

More complicated is the code for the \sudoku{(file)} macro, which reads a
puzzle from the (file) and typesets it.

\newcommand*{\sudokul} [1]{%
\reads@dgame{#1}/), open the file for reading
\s@dgame}

The macro \s@dgame uses the picture environment to draw the grid. It then
inserts the clues into the grid.

\newcommand*{\s@dgame}{/
\setlength\unitlength\halfs@dcell % units of half cell size
\begin{picture}(18,18) (0,-18)
%% code to draw the grid
\adds@dclues
\end{picturel}}

The macro \adds@dclues (not shown) reads the puzzle file line by line, each time
setting \firsts@dcluetrue, and then for each line calls \dos@dcols to insert
its clues into the grid.

\newcommand*{\dos@dcols}{/
\bgroup
\loop’% over the 9 clues
\ifnum\s@dncol<10\relax
%% calculate grid location coordinates (\s@dcolpos,-\s@drowpos)
% put the clue into the grid
\put (\s@dcolpos,-\s@drowpos) {\makebox (0,0) {\gets@dclue}}%
\advance\s@dncol 1\relax}, increment clue/column count
\repeat
\egroup}
The macro \gets@dclue retrieves the next clue (character) from the line of
clues and presents it for printing. To do this it uses \splitoff{(string)}, which
gets the next character in a string, making it available as \istchar and leaves
the remainder of the string as \restchars. The technique is based on TEX’s
delimited arguments [4, chapter 10]. I have talked about this in more detail in
two of my Glisterings columns [7, 9], the second of which also contains a long
example of using the \loop...\repeat construct.

\def\gettwo#1#2\nowt{%
\gdef\istchar{#1}\gdef\restchars{#2}}
\def\splitoff#1{\gettwo#1\nowt}
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Finally, this is the code for \gets@dclue. If the clue is a number, \gets@dclue
provides it for printing or if it is a ‘.’ then \gets@dclue skips on. At the
beginning the string is the line as read from the file (\s@dline); after that the
string is \restchars.

\gdef\s@dfstop{.}
\newcommand*{\gets@dclue}{/,

\iffirsts@dclue) initially set by \adds@dclues
\expandafter\splitoff\expandafter{\s@dlinel}’
\global\firsts@dcluefalse

\else
\expandafter\splitoff\expandafter{\restchars}y

\fi

\ifx\s@dfstop\istchar) a ‘.’ return nothing

\else% return clue number
\istchar

\fi}

Solving

The \sudokusolve{(file)} macro in the SOLVESUDOKU package attempts to solve
the puzzle contained in the (file). It first prints the puzzle as specified in (file),
then solves it as best it can, and lastly typesets the (partial) solution.

The following facts are used to generate a solution.

1. Initially the potential solution for any cell is in the set of digits 1...9.

2. In a solved puzzle a digit must be unique within its row, its column, and
its 3 by 3 block. So, if a solution, say N, is known for a cell, then N can be
deleted from all the potential solutions in the other cells of the row, column
and block. I have called this a simple reduction.

3. If among all the cells in a row (column, block) there is a digit that occurs
only once among all the potential solutions, then that digit is the solution
for its cell. I have termed this a loner.

4. If among all the cells in a row (column, block) there are two digits which
occur only twice in the potential solutions, each time as a pair (e.g., 39
and 39), then one or other of the two digits must be a solution for a cell
in which the pairs occur. This means that the two digits cannot occur
anywhere else in the row (column, block) and thus can be eliminated from
all the other potential solutions. I call this pair reduction.

5. There are other facts which are more difficult to apply and I have not con-
sidered them because of their complications and the difficulty of embodying
them in IXTEX code.

231



The solution procedure is:

1. Populate the puzzle grid by assigning to each cell either the clue (digit)
given in the puzzle (file) or the set of potential solutions when the puzzle
provides no value.

For each clue perform a simple reduction, which may produce loners.

3. Continue the simple reductions until there is no change in the solution
state. This is either because the full solution has been obtained or that
more sophisticated methods are needed.

4. Examine the partial solution for pairs and if one is found perform the
pair reduction. After a pair reduction go back and look for loners (and
subsequent simple reductions (and subsequent pair reductions). At the end
either a complete solution is found or the solver gives up.

5. The process stops when either all 81 cells have been solved or there is no
change in any potential solution after going through all the reductions.

The major problem was in deciding on a convenient datastructure for the
problem. In the end I used a 9 digit ‘binary solution set’ for the representation
of a cell’s potential solution (e.g., [111111111] < 123456789 and [101010101] <
13579). The solution, say N, for a cell is represented as the ‘set’ [-N]; that is,
for example, a potential solution ‘3’ is represented as [001000000] and the actual
solution ‘3’ is represented as [—3]. T will use the term 9-set to indicate a set with
a maximum of 9 members, where a member is a digit d in the range 1 < d < 9.

Following from this was the question of how to implement the datastructure?
There are 81 cells in the Sudoku grid and I needed to maintain a potential or
actual solution for each cell. It was convenient to use a \count for each cell’s
solution set which was accessible via the cell’s number (1...81).

o

\newcommand*{\newknt} [1]{\expandafter\newcount\csname #1\endcsname}
\newcommand*{\useknt}[1]{\csname #1\endcsname}

\newknt{(id)} creates a new \count called (id), where (id) can include analpha-
betic characters (like digits), and \useknt{(id)} expands to the (id) \count
created previously by \newknt.

% make the potential solution sets
\newcommand*{\makesudsets}{%
\global\s@lcnta=1\relax
\loop
\ifnum\s@lcnta<82\relax
\newknt{s@lans\the\s@lcntalj,
\global\useknt{s@lans\the\s@lcnta}=111111111\relax
\advance\s@lcnta 1\relax
\repeat}

\makesudsets creates 81 \counts named \s@lans1 through \s@lans81 and sets
them all to 111111111.
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Now some macros are needed to manipulate a 9-set. These are principally
based on the fact that TEX only provides integer arithmetic. For instance, with
integer arithmetic

19/10 = 1, 20/10 = 2 and 21/10 = 2,

which is a method for getting the first digit of a two-digit number (and similarly
for numbers with more digits). Further,

(19/10) x 10 = 10 while 19 — (19/10) x 10 =9

which provides a method for obtaining the last digit of a two-digit number. As a
more complicated example, to determine the number of thousands in a number,
say 13247546 where the answer is 7,

(13247546/1000) = 13247
(13247/10) x 10 = 13240
13247 — 13240 = 7

\settonum{(set)}{(cnt)} converts a potential binary solution 9-set (set) to
the corresponding list of digits, e.g., [11...1] -> 12...9. The result is assigned
to the \count (cnt) which must be supplied by the calling macro. If the set is
negative then the result is that number (e.g., [-3] -> -3). If the set contains
only a single non-zero entry, that is converted to the negative of the corresponding
digit (e.g., [100] -> -7).

\newcommand*{\settonum} [2] {%
\settonumcnt=#1\relax
\tempcnty=0\relax
\tenscnt=1\relax
\ifnum\settonumcnt<O\relax % just return the number
\tempcnty=\settonumcnt
#2=\tempcnty
\else
\ifodd\settonumcnt 7% set is [ddddddddl] so 9 flagged
\tempcntz=9\relax
\multiply\tempcntz \tenscnt
\advance\tempcnty by \tempcntz
\multiply\tenscnt 10\relax
\fi
\divide\settonumcnt by 10\relax % set reduced to [dddddddd]
\ifodd\settonumcnt % reduced set is [dddddddl] so 8 flagged
\tempcntz=8\relax
\multiply\tempcntz \tenscnt
\advance\tempcnty by \tempcntz
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\multiply\tenscnt 10\relax
\fi
\divide\settonumcnt by 10\relax % set reduced to [ddddddd]
\ifodd\settonumcnt % reduced set is [dddddd1l] so 7 flagged

\ifodd\settonumcnt % reduced set is [1] so 1 flagged
\tempcntz=1\relax
\multiply\tempcntz \tenscnt
\advance\tempcnty by \tempcntz
\fi
\ifnum\tempcnty<10\relax
\ifnum\tempcnty>0O\relax % single digit
\tempcnty = -\tempcnty
\fi
\fi
#2=\tempcnty
\fi}
\numofnuminset{(dig)}{(set)}{(cnt)} sets the \count (cnt) to the number
of times the digit (dig) is represented in the 9-set (set). For example the number
of the digits in the 9-set [200000013] are 1->2, 2->0, ..., 8->1 and 9->3.

\newcommand*{\numofnuminset} [3]{%
\tempsetctr=#2\relax
\tempsetansrctr=\tempsetctr
\ifnum\tempsetctr<O\relax 7 a solution, not a set
\tempsetansctr=0\relax
\else
\ifcase #1l\relax
\or 1
\divide\tempsetansctr by 100000000\relax
\or % 2
\divide\tempsetansctr by 10000000\relax
\tmpsetctr=\tempsetansctr
\divide\tmpsetctr 10\relax \multiply\tempsetctr 10\relax
\advance\tmpsetansctr -\tmpsetctr
\or % 3
\divide\tempsetansctr by 1000000\relax
\tmpsetctr=\tempsetansctr
\divide\tmpsetctr 10\relax \multiply\tempsetctr 10\relax
\advance\tmpsetansctr -\tmpsetctr
\or

\oé.. % 9

\tmpsetctr=\tempsetansctr
\divide\tmpsetctr 10\relax \multiply\tempsetctr 10\relax
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\advance\tmpsetansctr -\tmpsetctr
\else % error
\tmpsetansctr=0\relax
\fi
\fi
#3=\tmpsetansctr}

The macro \deletenumfromset{(dig)}{(set)}{(cnt)} removes the digit (dig)
from the potential binary solution 9-set, putting the modified set in \count (cnt).

If the digit was removed then the boolean \ifsetchanged is set TRUE.

\newcommand*{\deletenumfromset} [3]{%
\global\setchangedfalse
\tmpsetctr=#2\relax
\tmpsetansctr=#2\relax

\ifnum\tmpsetctr<O\relax), represents a solved number, do nothing

\else
\ifcase #1\relax
\or’, 1
\divide\tmpsetctr by 100000000\relax
\ifodd\tmpsetctr), it’s there
\advance\temsetansrctr -100000000\relax
\global\setchangedtrue
\fi
\or’ 2
\divide\tmpsetctr by 10000000\relax
\ifodd\tmpsetctr), it’s there
\advance\temsetansrctr -10000000\relax
\global\setchangedtrue
\fi
\or
\or’ 8
\divide\tmpsetctr by 10\relax
\ifodd\tmpsetctr), it’s there
\advance\temsetansrctr -10\relax
\global\setchangedtrue
\fi
\or’ 9
\ifodd\tmpsetctr) it’s there
\advance\temsetansrctr -1\relax
\global\setchangedtrue
\fi
\fi
\fi
#3=\tmpsetansctr}
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Given these macros it is now just a case of using them in a lot of tedious code
to solve the puzzle using the procedure described earlier.

Going through the puzzle as presented, for any cell for which a clue is given,
its potential binary solution set is replaced by the actual solution. After this
initialisation, \deletenumfromset is used for the simple reductions.

The macro \numofnuminset is used to find loners — the potential binary
solution 9-sets for the cells in a row (column, block) are added together and the
result is then searched for a loner, which is a digit that occurs only once in the
resulting 9-set summation.

The macro \numofnuminset is also used to search for pairs in a row (column,
block) following a similar summation of the potential binary solution 9-sets.

\settonum is used to determine if a cell’s 9-set has been reduced to a single
digit, which is then a solution. It can alo be used in printing out the current
status at any point during the solution process, showing for each cell either the
solution or the list of potential solutions for that cell.

For further details look at the documented code — there’s only about 1400
lines of it — for the SOLVESUDOKU package.

Towards the end of this article the solution to the puzzle presented in Figure 3
found by \sudokusolve is provided as Figure 6 on page 240. The figure is
produced by the following code:

\begin{figure}

\centering

\cluefont{\normalsize}\cellsize{1.5\baselineskip}

\sudokusolve{calds4.sud}

\caption{The puzzle from \fref{fig:puz2} together with its solution
as found and presented by \cs{sudokusolve}}
\label{fig:ans2}

\end{figure}

where the \cs macro is defined as

\DeclareRobustCommand\cs [1] {\texttt{\char ‘\\#1}}

which is most useful if you ever need to typeset the name of a macro.

Generating

The CREATESUDOKU package lets you automatically create Sudoku puzzles of
the kind that the SOLVESUDOKU package, which it uses, can solve. It also uses
Donald Arseneau’s RANDOM.TEX for generating random numbers [1].

The package requires a completely solved puzzle to start with, which can be
either from a file that you provide, or it uses a default solved puzzle.

The starting grid is modified in a random manner. Within one of the three
columns of blocks exchanging any two of the three cell columns alters the puzzle

236



O W | OO DN | i~
DO OO | =IO | ~J| W
O J| W O IDO|— ||t
DB IO J[W|UT] =
=N OT OO |00

DN | =~ — O ~J|C1{C0 W | O

OO W | /O
LW O[T |0 =~ || Oy 00
O J| 0| W |+ O DD

co
-3
I
(@)
Ne)
w

Figure 4: Solution to the simpler example puzzle in Figure 1

but leaves it still as a valid result. For example columns 1 and 3 (in the first
column of blocks) may be exchanged and columns 8 and 9 (in the third column
of blocks) be exchanged and the result is still a solved grid. Similarly, within a
row of blocks, exchanging any two of the three rows of cells changes the puzzle
but leaves it as a valid result.

The default starting grid is shown in Figure 5. Check that it is a valid Sudoku
solution and then try exchanging pairs of rows and columns, as described above,
to check that the result, although different, is still a valid solution.

Row pairs and column pairs are exchanged in a random fashion a random
number of times. At this point the grid is a complete solution. There is a macro
that will randomly eliminate 17 numbers from the grid; a puzzle is ambiguous,
that is it has more than one solution, if two numbers are completely absent
from the grid. You can then get the package to delete particular numbers, rows,
columns, blocks, or diagonals from this grid.

When given its head the package writes the puzzle to an external file \prevfile
and then uses \sudokusolve to try and solve the puzzle. If it can not find a
solution then you would have to go back and try again, eliminating fewer and/or
different clues. If \sudokusolve can solve the puzzle the package randomly
eliminates a clue, writes the revised puzzle to another external file (\currfile)
and uses \sudokusolve to try and solve the new puzzle. If it can then the
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Figure 5: Default initial puzzle for generation

\currfile puzzle is written into the \prevfile, another clue is randomly elimi-
nated, and the process continues on. At the point where \sudokusolve fails, the
last succesfully solved puzzle is that in the \prevfile. This is the puzzle that is
presented as the newly created puzzle.

An interactive program

For checking how well the \sudokusolver was working I wrote a small interactive
ETEX program that asked for a Sudoku puzzle file to solve, tried to solve it, and
kept on asking for more files until I effectively said ‘no more’.
Here is a version of it, which I have called ‘solvem’. To use it simply call:

pdflatex solvem
and a session will look like this, where, for exposition purposes, the user’s com-
mands/responses are typeset in this font and solvem’s are in this font, and the
user wants solutions to the puzzles in the puzzle files cal4s4.sud and st123. sud:

pdflatex solvem

New file? y/n

\getans=y

Enter the file name
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\sudfile=cal{s4.sud

...progress report on the solution...
New file? y/n

\getans=y

Enter the file name

\sudfile=st123.s5ud

...progress report on the solution...
New file? y/n

\getans=n

Output written on solvem.pdf

Here is the program:
% solvem.tex  Solve Sudoku
% author Peter Wilson
\documentclass{article}
\usepackage{solvesudoku}
\newcommand*{\solvefile}[1]{}
\begingroup
\sudokusolve{#11}J,
\par
\vspace{\baselineskipl}%
Number of clues = \the\numcluesctr\ and difficulty = \the\difficultyctr.
\endgroup}
\def\yesans{y}
\begin{document}
\loop
\typein[\getans]{New file? y/n}
\ifx\yesans\getans
\typein[\sudfile]{Enter the file namel}r
\IfFileExists{\sudfile}{%
\clearpage
\begin{center}\huge \sudfile\end{center}
\solvefile{\sudfilel}},
H\typeout{I can’t find file \sudfilel}}
\repeat
\end{document}

The command \typein[(csname)]{(text)} is a KITEX macro that outputs
(text) to the terminal and .log file and waits for some response text which it
assigns to the command (csname) and you can then do something with \csname.
It is an extended version of \typeout{(tezt)} which just outputs (text) to the
terminal and the .log file.

Basically solvem.tex goes round a loop asking for a puzzle file and calls
\sudokusolve to try and solve it. There is code to catch if a file specified by the
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user does not exist, in which case it asks for another one. After each solution it
gives some information about how hard it was to solve (or not as the case may
be) the puzzle. The puzzles and their solutions are written to the output file
from solvem.tex, either solvem.dvi or solvem.pdf, depending on how solvem
is called.
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Od svého prvniho vydani pred deseti lety se tato kniha stala bohatym zdrojem
informaci o zpracovani texti v ¢instiné, japonstiné, korejstiné a vietnamstiné
(CJKV). Kniha seznamuje tviirce webovych stranek a aplikaci s technikami
a nastroji pro sifeni informaci jihoasijskému publiku. V aktualizovaném druhém
vydani si kniha navic v§ima neddvného vyznamného vlivu kédovani Unicode,
XML a formatu fontd OpenType na zpracovani vychodoasijskych texti.

Rada piiloh, zdrojovych kédi, binarek a ukézek je umisténa na webové strance
prviniho vydani http://examples.oreilly.com/9781565922242/. Ken Lunde
byl tak laskav a napsal nam, ze kvili vytizeni v praci nestihl ukazky k druhému
vydani jesté aktualizovat.

Kniha vam vyrazné pomuze:

e poznat pisma a znaky jazyktt CJKV a metody jejich piepisu,

e nahlédnout do trenda a vyvoje sad znaka a kédovani, zvlasté kédovani
Unicode,

e prozkoumat svét typografie, obzvlasté zalezitosti spojené s rozlozenim textu
v jazycich CJKV na strance,

e poznat techniky zpracovéni informaci (napf. algoritmy konverze kédovéni)
a aplikovat je pomoci rtiznych programovacich jazyk,

e zpracovat texty v jazycich CJVK na rozli¢nych platformach pomoci riiznych
textovych editoru a textovych procesort,

e ziskat informace o CJKV slovnicich, slovnikovém softwaru, softwaru a sluz-
bach strojového prekladu,
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e zvlddnout zachdzeni s CJVK obsahem i formou p¥i publikovani na papife
nebo na webu.

Pokud nékdo ze ¢tenaia Zpravodaje znd, pouziva nebo studuje néktery z jazyku
CJKV, pak tato kniha bude pro néj jako piichod druhych Vanoc. Pokud jste
priznivci konverzi pres iconv, tak vas zahfeje existence nastroje JConv z roku 1993.
Ted jen vyresit otazku, ktery program byl na svété prvni, dodavame s ismévy.

Za zajimavost uvadime, ze kniha se na nékolika mistech odkazuje na TEX,
oviem komplexni profil moznosti sazby CJKV v TEgXu zde neéekejte.

Autorem obou vydédni knihy je Ken Lunde, seniorsky IT pracovnik vyvoje
pisem CJKV ve firmé Adobe Systems.
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Joe Becker, Richard Gillam, Mark Davis

Vydéni: prvni.

Pocet stran: 6.

Vazba: brozura.

Rok vydéani: 2006.
Nakladatel: Barcharts, Inc.
ISBN-10: 1423201809.
ISBN-13: 978-1423201809.
Informace od nakladatele:
http://www.barcharts.com/

Na zavér predstavujeme protiklad predchozich obfich knih, konkrétné suméar v po-
dobé sesti zaféliovanych stran z produkce firmy BarCharts. Jedné se o zhusténou
formu podkladu se vztahem ke standardim Unicode.
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Fonts & Encodings od Yannise Haralambouse
‘l ULRIK VIETH I

Z3akladni informace

Pieklad knihy: P. Scott Horne. Fonts &
Vydani: prvni. Encodirki&
Pocet stran: 1040. =
Vazba: vazana.

Rok vydani: 2007.

Nakladatel: O’Reilly Media Inc.

ISBN-10: 0-596-10242-9.

ISBN-13: 978-0-596-10242-5.

Informace od nakladatele:
http://www.oreilly.com/catalog/9780596102425

¥ \\
LW

O'REILLY"

O autorovi

Yannis Haralambous je v mezinarodni TEXové komunité velmi dobfe zndm nejen
jako spoluzakladatel projektu Omega, ale i pro sva cetna prispéni jako vyvojar
pisem pro rozlicné jazyky. Zdélo se tedy zcela prihodné, kdyz se Yannis rozhodl
napsat souhrnnou knihu na téma fonti a jejich kédovani.

Piavodni vydani, nazvané Fontes & Codages, se objevilo v roce 2004, avSak
pouze ve francouzském jazyce. Anglicky preklad, Fonts & Encodings, From Advan-
ced Typography to Unicode and Everything in Between, pripraveny P. Scottem
Hornem, je k dispozici teprve kratce, po vydani nakladatelstvim O’Reilly.

Obsah

Rozsahem o trochu vice nez tisic stran se kniha vyrovnd velikosti The KTEX
Companion ve druhém vydani. Zda se byt velmi pisobivou, nejen svym pouhym
rozsahem, ale i vzhledem k Sirokému rozpéti témat, jez pokryvé, jakoz i hloubkou,

This review is a translation of the article “Book review: Fonts & Encodings by Yannis
Haralambous”, which first appeared in TUGboat, Volume 29, Number 2: pp. 331-332, 2008.
The book review is available from http://tug.org/TUGboat/Articles/tb29-2/tb92vieth.pdf.
Reprinted with permission. Translation by Marcel Svitalsky.

246



s jakou je pokryva, a mirou podrobnosti. V nékolika pripadech autor spotfebovava
tucty stran, aby dokumentoval nékteré tajemné detaily pismovych formatu, jez
posud postradaly souhrnnou nebo pristupnou dokumentaci z jinych zdroju.

Kniha sestava z hlavni ¢asti o ¢trnacti kapitolach v rozsahu kolem Sesti set
stran, nasledované pridavkem sedmi kapitol dosahujicich dalsich ¢tyti sta stran.

Autor objasnuje jiz v ivodu, Ze rizné skupiny Ctenaru mohou mit uzitek
z ruznych ¢asti knihy, aniz by ji vSichni museli ¢ist celou: nékteré kapitoly se
vénuji predevsim problematice kddovani, zabyvajice se znaky na vstupu, jiné jsou
prevazné o pismech a vénuji se glyfim na vystupu, zatimco jesté dalsi kapitoly
se nalézaji nékde uprostred, kde se museji zabyvat jak pismy, tak kédovanim
zaroven. Nékteré kapitoly jsou pristupné koncovym uzivatelim zajimajicim se
o instalaci a uzivani pisem, kdezto jiné budou zajimat pouze navrhare pisem nebo
vyvojare softwaru vztahujiciho se k pismum.

Prvni ¢ast knihy poc¢ind tématy tykajicimi se kédovani. Kapitola prvni posky-
tuje prehled historie kddovani pred prichodem Unicode, pocinaje sedmibitovym
ASCII a rozliénymi osmibitovymi kédovanimi ISO az k Sestnéctibitovym kédo-
vanim vychodoasijskych jazyki. Kapitoly druha az ¢tvrta pokryvaji standard
Unicode, pricemz nejprve zacinaji prehledem symboli a skripti zahrnutych do
standardu a dale pokracuji ke stale komplexnéjsim implementa¢nim detailtum.
Kapitola pata dovrsuje tuto ¢ast predvedenim nékterych uziteénych néstroju
k uziti Unicode vstupu na rozlicnych systémovych platformach.

Druhd cast se vénuje tématiim spravy pisem na rtznych systémovych platfor-
maéach a pohybuje se kdesi v Sedé zéné mezi pismy a kédovanim. Kapitoly Sesta az
osmé pokryvaji kazda podobnd témata, jednou pro platformu Macintosh, poté pro
Windows a koneéné pro Unix/X11. Zatimco vSak popis platformy Macintosh je
dosti podrobny v rozboru rozdili v zachdzeni s pismy mezi MacOS 9 a Mac OSX,
popis platformy Unix/X11 pokryva pouze nékteré nejzdkladnéjsi a starobylé né-
stroje pro X11. Zde by bylo lze si prat ponékud rozséhlejsi pokryti spravy pisem
v modernich linuxovych desktopovych prostiedich jako KDE ¢i Gnome.

Nasledujici dvé kapitoly diskutuji na platformné nezavislé uziti pisem v systé-
mech TEX/Omega a na webu. Kapitola devatd za¢ind prehledem vysokotroviio-
vého vybéru pisem v BTEXu/NFSS2, ndsledovanym podrobnym popisem nizko-
droviiové instalace pisem pro dvips. Zbytek kapitoly pak diskutuje rady prikladu
vytvareni virtudlnich pisem s uzitim nastroje fontinst k implementaci raznych
efektti potiebnych v rozlicnych skriptech. Kapitola desatd uzavira tuto ¢ast pre-
hledem pisem na webu pfi uzit{ bud (X)HTML/CSS nebo alternativné SVG.

Zéavérecna cast knihy pokryva témata vztazend k pismtim. Kapitola jedenacta
se vénuje rozlicnym klasifikacim latinkovych pisem a zaroven poskytuje pékné
a tfinacta poté probiraji tvorbu, dpravy a optimalizaci PostScriptovych, TrueTy-
peovych a OpenTypeovych pisem s uzitim néastroju jako jsou FontLab a FontForge.
Konecné kapitola ¢trnactd uvadi koncept pokrocilych typografickych vlastnosti
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poskytovanych v OpenType ¢i AAT pismech a diskutuje zptisoby obohaceni pisem
vyuzitim téchto moznosti.

Pridavek knihy prevazné sestava z podrobnych popisi pismovych forméti.
Zacind bitmapovymi pismy a pismovymi formaty vztazenymi k TEXu, pokracuje
k pismum PostScriptovym, TrueTypeovym, OpenTypeovym a pismum AAT,
prakticky vSechny vyznamné formaty pisem jsou do detailu probrany v dodat-
cich A az E. Konetné dodatek F probird principy ndvrhu pisem v METAFONTu
a odvozenych systémech, jakymi jsou METAPOST, MetaFog a MetaType 1.

Komentar

Uvéazime-li rozsah knihy, je pochopitelné, ze mezi zapsanim rukopisu a vyda-
nim anglického prekladu uplynulo nékolik let. Nékteré kapitoly jsou vzhledem
k tomu bohuzel v nebezpeci dosti rychlého zastarani. Pro vétsinu obsahu je tfeba
predpokladat, ze anglické vydani z roku 2007 reprezentuje stav véci z roku 2003.

Pro mnoho kapitol slouzicich jako prirucka takové zpozdéni nepredstavuje
problém, jelikoz popisy kédovani ¢i formata pismovych soubort jsou nezménény
a stale platné. Na druhé strané je politovinihodné, zZe zejména kapitoly o TEXu
zcela pominuly nebo prehlédly nékteré velmi dilezité zmény dosazené v poslednich
nékolika letech.

Jednim prikladem je, ze pri popisu podrobnosti instalace pisem autor pokryva
pouze TEX/Omega s dvips, zatimco pdf TEX neni v této souvislosti viibec zminén,
dokonce i presto, ze mnohé z popisu bylo by aplikovatelné na oba systémy v ramci
systému TEX Live. (Ve skutec¢nosti pdf TEX nen{ zminén v knize viibec nikde,
moznd proto, Ze v dobé jejtho vzniku dosud nepodporoval Omegu.)

Dalsim prikladem je hlavni autor pdf TgXu Han Thé Thanh, jenz je zminén
pouze jednou v souvislosti s vietnamskymi pismy, zatimco jeho vyznamné uspéchy
tykajici se implementace mikrotypografickych vlastnosti pdf TgXu byly zcela
pominuty. Je to jesté prekvapivéjsi s ohledem na to, Ze autor vénuje nékolik
stran diskusi prikladu, kde efekt okrajového kerningu, jenz by byl k dispozici
v pdfTEXu, je simulovan dosti nemotornym zpusobem s uzitim virtualnich fontt
vytvorenych néstrojem fontinst.

P1i probirani priklada rozsiteni pisem Computer Modern autor doporucuje
pisma CM-Super, zatimco (nyni) mnohem populdrnéjsi pisma Latin Modern jsou
pouze mimochodem zminéna jako priklad uziti MetaType 1.

A konecné kdyz prisla fe¢ na zpusoby uziti pokrocilych typografickych rysu
pisem OpenType nebo AAT v TEXu, autor nabizi pouze par nardzek na své
vlastni vyzkumy v ramci projektu Omega 2 (jenz se nedostal za prototypickou
fazi), zatimeo (nyni) k uziti pfipraveny novy projekt X#TEX zminén neni.

Abychom byli spravedlivi, je tfeba pfiznat, ze tspéch a dilezitost téchto
nejnovejsich projekti ve svété TEXu nebylo Ize predvidat v dobé psani knihy

248



v roce 2003. I presto vSak bylo mozné ptidat nékteré dodatky a/nebo opravy
v dobé prekladu do angli¢tiny v roce 2007.

Je dosti nepiijemné, ze tato prilezitost pro ipravy byla promeskana, nebot
zajimaji o uziti nejposlednéjsich tispécht ve vyvoji technologie pisem.

I pres tyto nedostatky je kniha cennym zdrojem pro TpXové uzivatele a soft-
warové vyvojare, zajimajici se do hloubky o technologii pisem a jejich kédovani.
Z4dna jind kniha nepokryva ani pfiblizné tak Siroky rozsah témat v takové hloubce
detailnosti v jediném svazku. Kdo by se k tomu chtél byt i jen priblizit, musel
by sesbirat tucty materidlu z nejriuznéjsich zdroju a stale by mu zustalo mnoho
prazdnych oblasti k doplnéni.

Podtrzeno a seéteno, kniha je zcela jisté doporucenihodné. Ptece vsak pro
budouci vydani bylo by velmi zaddouci pridat nékteré dodatky nebo opravy.

Jako zavérecnou poznamku by autor recenze rad zminil jistou drobnou kurio-
situ: jak je obvyklé v modernich uc¢ebnicich, i tato kniha obsahuje mimo obvyklého
obecného rejstriku i rejstiik osob. Na rozdil od jinych knih zde vSak autor byl
dosti svobodomyslny, pokud $lo o to, které typy osob do rejstiiku zaradit.

V dusledku toho autori pismového software a nastroji nejen ze mohou sami
sebe nalézti ve skvélé spole¢nosti nékterych z nejslavnéjsich tvirca pisem historie,
ale také v sousedstvi spiSe pochybngch politickych postav (jako Lenin, Hitler,
Mao) ¢i fiktivnich a literdrnich hrdind (kupt. Sherlock Holmes, James Bond,
James T. Kirk), v textu pouze mimochodem zminénych v nékterych odlehéenych
komentarich.

Jestlize tedy autor recenze (jenz byl jistou dobu prispévatelem do projektu
fontinst) by rad vyjadiil své diky za prilezitost byt zahrnut do tak unikdtniho
vybéru osob, pak by zaroven rad vyjadril i své vazné pochybnosti, zda je pro
Ctendare vskutku pomoci, jsou-li fiktivni charaktery zarazeny do rejstiiku osob
stejnym zpusobem jako lidé ,technicti®.

Recenzent: Ulrik Vieth, ulrik.vieth@arcor.de
Vaihinger Strafle 69, DE-70567 Stuttgart, Germany

Preklad: Marcel Svitalsky
marcel.svitalsky@centrum.cz
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Typografové a programatori — vzajemné
inspirace: 18. BachoTEX (30.4.—4.5.2010)

‘l KAREL HORAK I

Na letosni konferenci polského GUST jsme se sesli z Cech a Moravy hned étyfi:
kromé autora této zpravicky jesté jeho spolujezdec Jano Kula, z Ostravy Jan
Sustek a tradi¢ni konferen¢ni turista Karel Pigka.

Do programu z nés lenochii nikdo nepfispél, jen Honza Sustek na zaver
neplanované vystoupil s vizualizaci fadkového zlomu a blyskl se jednou TEXovou
perlou. TEXové perly si mohou zajemci najit na strankdch GUST, http://www.
gust.org.pl/. Najdou se tu nejen rizné zajimavé a poucné triky, ale i nékteré
maélo zdokumentované vlastnosti TEXu.

Foto: Karel Hordk (levé) a Jan Sustek (pravé)

Hned prvni patecéni predndska Adama Kolaného mé zaujala svym tématem:
kombinaci TEXového vystupu a moznosti programu Inkscape, volné sifeného
programu pro vektorovou grafiku, s nimz mam sam nejednu velmi pfijemnou
zkusenost. Vlastné jsem do Bachotku odjizdél s nadéji, ze mi tu nékdo pomuze
vyrobit wokenni binarku programku pdf2svg, ktery na rozdil od filtru samotného
Inkscape pri prevodu PDF vklada do dokumentu i nesystémova pisma. Nastésti
jsem predtim jesté znovu zagoogloval, a ejhle, fungujici binarka uz byla na svété,
tedy na webul!

Po mnoha letech jsem tu zas potkal Keese van der Laana, ktery se po delsi
odmlce vratil do svéta TEXovych setkan{ (jisté si nafi vzpomenou tcastnici
historického EuroTEXu v Praze roku 1992). Predvadél zejména ukizky ze své
knihovny procedurek napsanych v PostScriptu. Jednu z jeho vtipnych ukazek
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jsem pro vés zrekonstruoval (pfitom jsem vyuzil prvnich Sest fddkl z vystupu
programku pi.tex napsaného Denisem Roegelem, ktery jsem pfed casem nékde
objevil a s jehoz pomoci jsem si jako kuriozitu a na pamatku nebohého pana
Ludolfa nechal TgXem spocitat 5000 platnych ¢islic ¢isla 7):
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Nutno ovSem poznamenat, ze néco podobného umél uz pred mnoha lety
Bogustaw Jackowski v METAFONTU, a na konferenci to pomoci LuaTEXu predvedl
jeho syn Pawel. Kromé toho jsem nemohl nenamitnout, zZe neni nutné zvlddat
takové konstrukee v PostScriptu (konec koncti dé se v ném i sézet), kdyz tu mame
METAPOST.

Totéz se da Tici i o procedufe na feseni Apolloniovy tlohy. Je to sice obdivu-
hodné vyuziti programovacich moznosti PostScriptu, ale osobné ddavam i nadéle
prednost mnohem citelnéjsimu METAPOSTu. Keesovy argumenty o prednostech
PostScriptu na kresleni oblouc¢kt bych asi snadno vyvratil (mé sice pravdu, Ze
METAPOST nem4 arc, ale ve vysledku je makro na oblouc¢ky uhli prehlednéjsi).
Nicméné na nékteré narocnéjsi kousky jako treba fraktdly zatim METAPOST
vzhledem ke znamym omezenim nestaci. Uvidime vSak, co dalsi tsili Taca Hoek-
watera ve vyvoji METAPOSTu prinese.

Uhelnou prednaskou konference byl rozsahly piispévek Bogustawa Jackowského
o interpolaci kiivek METAFONTem, resp. METAPOSTem.

Jesté nékolikrat prisla fe¢ na matematiku, pficemz mé nejvice piekvapilo,
ze v Polsku se sice pii zlomu na konci fadku stejné jako u nas opakuji rela¢ni
znaménka i na zacatku nového fadku, ale neopakuje se takto minus! Udajné
proto, ze jak znamo minus minus dava plus. Kdyz uvazim, s ¢im zdpasi dnesni
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zactvo, tak nevim, jestli ve skolnich ucebnicich ldmani matematickych vztahtu
vibec nezakazat!

Ze zajimavych prednasek bych jesté vzpomnél ,workshop* Adama Twardocha
tykajici se tvorby OpenType pisem. Téma rozhodné lakavé, oproti jingym Adamo-
vym vystoupenim, jez byla vzdy excelentni, toto pusobilo ponékud nepfipravené.

Impozantné naopak zapusobila informace o systému utilit a maker na sazbu
rozsdhlych katalogti zbozi nazvaném autory PARCAT.

Na polskych variantach etiket pomerancovych dzemu riznych renomovanych
vyrobcu predvedly dvé lepé TpXistky lesk a bidu typografie podobnych produktu.
Vybaveny skuteénymi produkty a komentaii vyznamného polského typografa
Andrzeje Tomaszewského, tradi¢niho to ticastnika snad kazdého BachoTEXu.

Na klicovou prednasku Andrzeje Tomaszewského o historii vzniku a vyvoji
symbolu letosn{ konference () jsme si museli pockat az do samého zévéru konfe-
rence. Jesté predtim jsme vSak méli moznost zhlédnout 35minutovy film Falkbeeruv
protigambit vénovany vyznamnému polskému typografu Stefanu Szczypkovi dopl-
nény o kratkou animovanou pohadku Jak vzdeldni prisio z lesa. Kdo nezavahal,
mohl si pak oba filmy odnést na DVD.

Zavérem lze jen konstatovat, Ze téma konference bylo (alespoii pro mne)
nékolikanasobné naplnéno!

Karel Hordk, horakk@math.cas.cz

| SALAWYKEADOWA |

Foto: Jan Sustek
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TypeTalks 2010

PAVEL STRIZ I

Tato kratka zpréva informuje o navstévé denniho padsma seminaia TypeTalks 2010
o pismech a jejich tvorbé, které se uskutecnilo v pondéli 21. ¢ervna 2010 v Brné
v Domé péant z Kun$tadtu. Symposium TypeTalks (http://typetalks.com/
Symposium2010/) bylo nekomerénim a nezdvislym projektem a neoficidlnim
predvojem slavnostniho otevieni 24. mezindrodniho biendle grafického designu
Brno 2010 a velké akce Symposium bienéle.

Kvalitnich pisem neni nikdy dost

A
TYPETALKS

Akci nejlépe vystihuji slova organizétoru:
' ,1 pres svou zasadni dulezitost pro nasi kul-
turu a rozvoj jsou pismo a textové informace
obecné v grafickém designu a visudlni komu-
" nikaci ¢asto zdsadné podcenovany. Patrné je
to predevsim ve stfedoevropském postkomunistickém prostredi. TypeTalks je
nezavisla aktivita, jez se snazi o zlepSeni povédomi o moci pisma, pismarstvi
a typografie mezi studujicimi i praktikujicimi grafickymi designery.“
Otcem i matkou akce byl David Bfezina (na fotce; http://davi.cz/) za
spoluprace jeho studentii, kolegti a spolupracovniku. Pii prijezdu jsme obdrzeli
radu darecku, jako kdybychom pfijeli na velkou mezinarodni konferenci.

‘@@L S )’ 5 T
2w | ;
Fotky na této strané: Rob Keller a Florian Hardwig.
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Prednasky a prednasejici

V ochozech byla slyset Cestina, slovenstina, anglictina, némcina i polstina. Vy-
stoupilo Sest plus jeden prednasejici. Prednasky a prednasejici si predstavime.

Florian Hardwig (D):

Lokalizujte! Rukopisna nareci v typografickém pismu

Co déla pismeno italskym nebo némeckym? Florian Hardwig zkoum4 regionalni
tvaroslovi (latinkovych) pismen a to, jak odpovidaji prislusnym rukopisnym
a pismomalifskym tradicim. Jak soucasni tvirci pisem a grafi¢ti designeri vyuzivaji
vyrazné lokalnich tvart pro svoje pismové skripty a logotypy?

Florian Hardwig je graficky designer sidlici v Berliné, kde spolu s Maltem
Kaunem provozuje studio. Od roku 2007 vyucuje typografii na Hochschule
fiir Bildende Kiinste Braunschweig. Floriana muzete ¢asto najit na strankéch
Typophile, kde je jednim z moderdtori Type ID Board (identifikace pisem).
Jeho specializaci jsou psaci vzory. Ve svém projektu Manuscribe zkoumé
rozli¢né rukopisné modely, jez se pouzivaji k vyuce psani na zakladnich
skolach. http://florian.hardwig.com/

Snimky z predndsky Floriana Hardwiga.

Tato pfednaska ve mné okamzité evokovala neddvné zkoumani formatu OTF
a jeho vlastnosti. Neni tézké si predstavit, ze si pripravime alternativy jednotlivych
glyfli a pak si je na trovni editoru prepiname. V piipadé TEXu by to mohlo byt
na urovni piikazu \selectlanguage, pouzivame-li babel ¢i vlastni pfepinac.

Rob Keller (US/D): Pismové technologie blazni!

Pismena a typografickd sazba prosly béhem poslednich par tisic let nékolika
zésadnimi posuny. Tyto rozlicné zmény v mnoha ohledech vyrazné ovlivnily
vzhled pismen, navrhovani tiskového pisma i typografie. V nejlepsich pripadech
tyto kroky napravily nedostatky predchozich technologii, rozsifujice typografické
a lingvistické moznosti. Jindy zadupaly do zemé tradice, poskodily celé pismové
systémy a snizily typografické standardy. Tak ¢i onak, pismové technologie se
stale vyvijeji. . .
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Rob Keller (nar. 1981) je pismaf pochézejici z kukutiénych a sojovych poli
statu Ilinois (US). O typografii se zacal vazné zajimat béhem studii grafického
designu a socharstvi na Univerzité v Illinois. Tato vasen ho zavedla na
Univerzitu v Readingu, kde vystudoval tvorbu pisma. Po tomto intenzivnim
roce se presunul do Némecka, aby pracoval pro spole¢nost Linotype, kde
také potkal svoji budouci Zenu, Sonju. V roce 2009 spolecné zalozili v Berliné
pismolijnu Mota Italic. Zde se v soucCasnosti zabyvaji vyvojem rozsahlych
pismovych rodin se zamérenim na Sirokou jazykovou podporu a rozlicné
pismové systémy. http://motaitalic.com/

ABCDEFGHIJKLMNOPQRSTUVWXYZ& AE
ABCDEFGHIJKLMNOPQRSTUVW XY Z8 A£E
ABCDEFGHIIKLMNOPQRSTUVWXYZ &£
abedefghijklmnopqrstuvwxyz zee fi fl ff i fl
abcdefghijkimnopgrstuvwxyz ee il f i
$1234567890 .,-:;"12(] $1234567890

LINOTYPE MONTICELLO, 12 PT.
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DIGITAL MONTICELLO, I2 PT.

Snimky z predndsky Roba Kellera.

Michael Hochleitner (AT):

Soucasny pohled na vztah pismomalifstvi a typografického pisma

Jaky je rozdil mezi pismomaliFstvim, logotypy a (typografickym) pismem? Jaké
jsou jejich vyhody a jaky je jejich vzajemny vztah, co se dnesniho pouziti tyce?

Michael Hochleitner se narodil a zije ve Vidni. Ve Vidni také pét let studoval
graficky a komunikaéni design. Studia zakon¢il v roce 2003 diplomem. Po
roce civilni sluzby pro svou zemi studoval medialni studia ve Vidni a zaroven
ridil taxi, aby si vydélal penize. Mezi lety 2004 a 2007 pracoval jako nezavisly
graficky designer. V roce 2007 dokoncil s vyznamendnim studia tvorby pisma
(MA Typeface Design) v britském Readingu, kde také zacal navrhovat
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svoje pismo Ingeborg. V roce 2008 zalozil spolu s Annou Fahrmaierovou
a Thomasem Gabrielem pismolijnu Typejockeys. www.typejockeys.com

Tomas Brousil (CZ): Tabac

Specifické pozadavky novinové a Casopisecké typografie daly vzniknout novému
extrémné rozsdhlému pismovému systému. Toméas Brousil predstavil svoji doposud
nevydanou pismovou rodinu Tabac, kterd ve své serifové verzi obsahuje 96 feztu
a neobvykly koncept pismovych odstini.

Tomés$ Brousil (nar. 1975, Nitra) se vyudil leteckym mechanikem. Od roku
2002 navstévoval Vysokou skolu uméleckoprumyslovou v Praze, v ateliéru
Tvorba pisma a typografie nyni ptsobi jako asistent. V roce 2003 zalozil
pismolijnu Suitcase Type Foundry, kterd dnes nabizi pres 200 fezt puvodnich
pisem. Je drzitelem fady ocenéni: TDC Certificate of Excelence in Type
Design (2008), hlavn{ cena v kategorii Tvorba pisma, Brno (2008), nominace
na Design Award of the Federal Republic of Germany 2009, German Design
Council, Frankfurt (2008), Hlavni cena v kategorii pismo a cena poroty
ED-Awards (2009). http://wuw.suitcasetype.com/
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Foto: Rob Keller a Florian Hardwig.
Snimky z predndsky Tomdse Brousila.

Dle slov prednasejiciho travil nad touto pismovou rodinou dva roky. Mé samo-
ziejmé oslovily Sachové figurky, predevsim proto, Ze jsem se neddvno zabyval na-
stavenim ochranné zény glyfli, ponévadz u Sachii a éerného/Sedého/vysrafovaného
pozadi to byla pro o€i prijemnd zména. O téchto experimentech pfes balicek
chessboard a nastroje FontForge a Inkscape snad jindy.
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Dan Reynolds (US/D): Vasen mladého multilingvniho designera
Mnoho mladych pismaia se vénuje designu pro rizné pismové systémy. Voli si
tento druh préace predevsim pro vyzvy, jez skyta; kresli pisma, protoze musi.
Po dukladném zkoumaéni se zda, Zze prvky jinych pismovych systému nejsou az
tak odlisné od nasich. Uceni se jinym sadam pravidel, zvyklostem a jiné historii
vSak otvird nové cesty k lepsimu pochopeni podstaty pisma. Nezalezi na tom,
jestli se vysledku bojime, pochybujeme o nich nebo je respektujeme, spousta
nelatinkovych pismovych systémi prosté funguje jako zrcadlo designerovy vasné
pro pismo. Je nepodstatné, zda se kresli znaky z latinky, cyrilice nebo dévanagari.
Podstatné je, aby pismo fungovalo.

Dan Reynolds sidli v Berling, je typografickym inZenyrem a specialistou
v Linotype GmbH a vyucujicim na Hochschule Darmstadt. Béhem své prvni
navstévy v némecké Mohuci se Dan rozhodl, Ze se stane pismatrem. Poté,
co dokondil studia grafického designu na RISD (Rhode Island School of
Design) s titulem BFA, se nadobro presunul do Evropy. Se ¢tyfmi dalsimi
studenty z HfG Offenbach zalozil v roce 2004 Offenbach Typostammtisch
(pravidelné pismarské srazy). V roce 2008, rovnéz dokonéil s vyznamenanim
studia tvorby pisma na Univerzité v Readingu. Jeho posledni pismo Malabar
ziskalo ocenéni TDC Certificate of Excellence in Type Design, stfibrnou
medaili na ED-Awards 2009 a v roce 2010 jednu z péti zlatych medaili
Némecka v celondrodni designové soutézi. http://www.linotype.com/

Tato prednaska mé zaujala, ponévadz pisma, ktera jsou stylisticky obdobné
pojednand, kde nerozeznate na prvni pohled ruzné abecedy a slabi¢na pisma,
obecné pismové systémy — latinka, cyrilice ¢i dévandgari — mezi sebou, jsou dosti
vyjimecna a stoji za nasi pozornost. Béhem prednasky byla zminéna fada realnych
ukézek. Toto téma badéani se opakovalo i u jinych prednésejicich.

Dan Rhatigan (US/UK):

How I learned to stop worrying and love bad type

It’s a look at the need for objectivity in type design and typography, emphasizing
the importance of looking not just at reliable sources but also at “bad” or amateur
examples. These can have many useful lessons of their own that can inform the
designer’s work.

Dan Rhatigan is a type designer/graphic designer living in London, England.
He currently works on a joint project between the University of Reading and
Monotype Imaging, researching and designing non-Latin typefaces, primarily
those used in India. http://www.ultrasparky.org/
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Snimek z predndsky Dana Rhatigana.

Veronika Burian (CZ/D): Typografické parovani

Kdyz designerti zac¢inaji novy projekt, je volba pisma jednim z mnoha tkoli, které
je cekaji. Zasadni je rozpoznani efektu kombinovani pisem. Nékteré z dilezitych
otézek v tomto kontextu jsou tyto: jaky styl typografie prenese sdéleni nejlépe,
jaka pisma spolu pro dany tcel dobfe funguji, jaka znakova sada a kolik tu¢nosti je
potreba a nakonec jaké funkce ocekdvame, ze pisma budou plnit. Tato prezentace
se zabyva pravé takovymi zakladnimi problémy a nabizi navod, jak pristupovat
k citlivym vztahiim lasky a nenavisti, které mezi pismy mnohdy existuji. Pojednani
je ilustrovano ukazkami ,typografickych para®, téch dobrych i téch Spatnych.

Dominants & submissives Marriage between cousins

Foto: Rob Keller a Florian Hardwig.
Snimky jsou z predndsky Veroniky Burian.

Veronika Burian se narodila v Praze, svij prvni titul z prumyslového de-
signu ziskala v Mnichové. Objevivsi skutecnou vasen pro pismo, vystudovala
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v roce 2003 s vyznamenénim tvorbu pisma v britském Readingu (MA Type-
face Design) a zacala pracovat na plny ivazek jako pismarka pro jiholondynsky
DaltonMaag, kde zustala az do roku 2007. Nyni Zije a pracuje v Praze a naplno
se vénuje TypeTogether, pismolijné, kterou zalozila s Josém Scaglionem. Jeji
pismo Maiola ziskalo TDC Certificate of Excellence in Type Design 2004. Kar-
mina a Bree, dva spolec¢né projekty z TypeTogether, rovnéz ziskala ocenéni
v soutézi ED-Awards v letech 2007 a 2009. http://type-together.com/

Viva TypeTalks 2011 nebo snad 20127

Prednasky byly poutavé, diskuze zajimavé, ale pracovni povinnosti volaly. Proto
jsem se nepfipojil na pozdné noc¢ni vecefi nezminénou v programu sympodzia
a neforméalni diskuze. Snad zas nékdy piiste!

David Brezina premysli, zdali zorganizovat TypeTalks 2011 ¢i az Type-
Talks 2012. Tak ¢i onak, mame se na co tésit.

Summary: TypeTalks 2010

This is a short report of a participation at the TypeTalks 2010 symposium in
Brno, the Czech Republic. The theme of this conference was type. This is a broad
area embracing the history of type, the design of type, type education, the use of
type (typography) and much more. The key criteria for the acceptance of a talk is
that it have educational value. It is not enough to simply show work, knowledge
must be shared as well.

There were seven invited speakers: Florian Hardwig (D): Localize! The dialects
of handwriting in type design; Rob Keller (US/D): Font technology is crazy!;
Michael Hochleitner (AT) A contemporary view on the relationship of lettering
and type; Tomds Brousil (CZ): Tabac; Dan Reynolds (US/D) The passion of
the young, multi-script type designer; Dan Rhatigan (US/UK): How I learned
to stop worrying and love bad type; and Veronika Burian (CZ/D): Typographic
matchmaking.

Pavel Striz
striz@fame.utb.cz

7 . L LA N
Snimek: Michael Hochleitner.

259



Svét knihy Praha 2010

‘l MiLoS BREJCHA I

Na nésledujicich dvou strandch prindsime kratkou informaci o probéhlém kniznim
veletrhu Svét knihy 2010.

Sestnacty mezinarodni knizni veletrh a literarni festival Svét knihy Praha 2010
probéhl na vystavisti Praha-Holesovice ve dnech 13.-16. 5. 2010, pod zastitou
ministra kultury CR, primétora hlavniho mésta Prahy a starosty Méstské ¢asti
Praha 7. Cestnym hostem letoska bylo Polsko, které vefejnosti nabidlo mnohs
setkani se spisovateli, vystavy, porady i dilny pro déti.

Mezi vystavovateli zde byly nakladatelstvi z Belgie, Ciny, Finska, Francie,
Italie, Izraele, Japonska, Jizni Koreje, Madarska, Némecka, Polska, Portugalska,
Rakouska, Rumunska, Ruska, Satidské Arabie, Slovenska, Spanélska, Svédska,
Svycarska, Tchajwanu, USA ¢ Velké Britanie. Veletrhu ze zi¢astnilo 414 vystavo-
vatelil ve 194 stancich na plose 2930 m?. Veletrh se dockal rekordni navstévnické
Ucasti, shlédlo jej ¢tyticet tisic navstévniki, coz je o pét tisic vice nez v roce 2009.
Névstévnickému rekordu prispélo i chladnéjsi pocasi.

Velkym tématem odborného dne (¢tvrtek) byly elektronické knihy a jejich
masivni rozsiteni. V nékolika realistickych i nerealistickych vizich byl nastinén
jejich dalsi vyvoj. Asi nejzajimavéjsi vystoupeni k tomuto tématu méli zdstupci
Googlu, ktetfi nabidli vydavatelim zajimavé moznosti jak prezentace, tak i dis-
tribuce elektronickych knih. Méné povedena byla pak predstava jednoho z ,,pro-
pagatoru® elektronickych knih, jehoz predstava byla, ze vSechny knihy budou
zdarma (podle néj odpadnou vSechny préce spojené s vydanim knihy, bude tfeba
ji jen napsat a autor si jesté sezene sponzory). Nastést{ vétsina piitomnych jeho
nazor nesdilela a tak i nadale bude potreba lidi, ktef{ dokazi udélat dobrou sazbu
a tedy i nds TEXistu. :-)

Dalsi dny uz byly vénovany béznym navstévnikim a tedy se plné rozbéhla
autorska cteni, kfesty knih a autogramiady.

Oproti minulym ro¢nikiam bylo velkou vadou na krase, Ze se porad nepodarilo,
i pres prohlaseni prazskych zastupiteli, dostavét shorelé levé kridlo Pramyslového
paléce, snad se dockame v blizké budoucnosti.

Navstéva Svéta knihy 2010 urcité byla zajimava jak pro bézného c¢tenare, tak
i pro ty co se podili na vydavani knih. Doufam, ze i v pristim roce se vystava
podafi a i nadéle bude nejvétsi knizni akci u nas.

Milos Brejcha, brejcha@uydavatelskyservis. cz
Foto: Frantisek Mindr
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Zapis z valné hromady (STUG
Brno 21.11.2009

Program

Valnd hromada zacala ve 14:25 hod a 7idil ji pfedseda sdruzeni J. Kuben.

. Zah&jeni.

. Zprava o ¢innosti sdruzeni za rok 2009 — prednesl predseda.

1
2
3. Zprava o hospodatreni sdruzeni za rok 2009 — prednesl predseda.
4. Zpravy revizoru — prednesli oba revizori T. Hala a P. Sekanina.
5

. Informace o projektech podporovanych finanéné (JI'UGem — predseda
informoval o skutecnosti, ze (FI'UG se zavizal v roce 2009 podpofit projekt
TEX Gyre ¢astkou 1000 eur (kterou v tnoru Fesitelim poukdzal) a poskyt-
nout ¢astku 1000 eur na spole¢nou podporu projektt MPlib a LuaTgX
(kterou v ¢ervnu fesitelim poukdazal).

Na pristi rok vybor pocita se dvéma ¢astkami na podporu stejnych projekti,
vzdy v rozmezi 500 az 1000 eur s tim, ze valnd hromada povéri vybor, aby
konkrétn{ vyse stanovil dle okolnost{ (pozadavky TeSitelt, vySe piispévku
dalsich organizaci, ...).
6. Plan ¢innosti na rok 2010 — pfedseda sezndmil pfitomné s rdmcovym né-
vrhem c¢innosti:
e Vydavani Zpravodaju (¢islo 4/2009 ptjde do tisku jesté v listopadu).
e Zorganizovani 3. roéniku TgXperience 2010 (akei pripadné spojit s me-

zinarodni konferenci uzivateli systému CONTEXT, kterda mé probéh-
nout v okoli Prahy pravdépodobné v zaii).

e Testovani TEX Live a potizeni DVD.

e Financ¢ni podpora a pripadna pomoc s testovanim projekti TEX Gyre
a MPlib & LuaTgX.

e Vyhlaseni grantu pro podporu ¢estiny a slovenstiny ve fontech TEX
Gyre (do 10 tisic K¢).
e Zprovoznéni nového webové rozhrani (I'UGu.

o Aktualizace ¢lenské databéaze.



e Docilit stavu, aby Zpravodaje byly vzdy nejpozdéji po roce vystaveny
v elektronické podobé na webu sdruzeni.

o Zviditeliovani (GI'UGu.

7. Pristi rok konéi funkéni obdobi vyboru. Je treba promyslet a pripravit
systém voleb (a to véetné vhodnych kandid4ti) a ndsledné volby zrealizovat.

8. Zavér.

(a) Valnd hromada jednohlasné (vSichni pfitomni v poctu 23 byli pro)
schvalila:

Zpravu o ¢innosti sdruzeni za rok 2009.
Zpravu o hospodafeni sdruzeni za rok 2009.
Finan¢ni podporu projekttum TEX Gyre a MPlib & LuaTgX.

Vyhlaseni grantu pro podporu Cestiny a slovenstiny ve fontech

TEX Gyre.

Neménnou vysi ¢lenskych prispévki.

(b) Valnd hromada povéfila vybor sdruZeni, aby konkrétni vysi finanéni
podpory projektu TEX Gyre stanovil v rozmezi 500 az 1 000 eur a stejné
tak konkrétni vysi spolecné finanéni podpory projektim MPlib &
LuaTgX v rozmezi 500 az 1000 eur.

(¢) Valnd hromada vzala na védomi zpravy revizoru.

(d) Valna hromada doporucila, aby GSTUG podpofil mezinarodni konfe-
renci uzivatell systému CONTEXT.

Zapsal:
Overili:

Rudolf Schwarz
Petr Sojka, Libor Skarvada
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Permanent Scientific Board / Trvala védecka rada a recenzenti

Jaromir Antoch, Charles University, Prague; Petr Aubrecht, Czech Technical Univer-
sity; Radek Benda, Tomas Bata University in Zlin; Ivan Bibr, Divido systems, s.r.0.;
Michaela Beranova, Akademie Sting, o.p.s., Brno; Milos Brejcha, Vydavatelsky servis,
obcanské sdruzeni; Karel Brychta, Brno University of Technology; Miroslav Cervenka,;
Miroslava Dolejsova, Tomas Bata University in Zlin; Jit{ Dvorsky, Technical Univer-
sity of Ostrava; Karel Hordk, The Academy of Sciences of the Czech Republic; Janka
Chlebikova; Petr Klimek, Tomas Bata University in Zlin; Miroslava Kominkovéa, Tomas
Bata University in Zlin; Jif{ Kosek, University of Economics, Prague; Martin Kovarik,
Tomas Bata University in Zlin; Michal Madr, Czech Republic; Robert Marik, Mendel
University, Czech Republic; Michal Mréaz; Petr Nevriva; David Ondrich, Charles Uni-
versity; Vlastimil Ott, Editor-in-Chief, www.e-ott.info; Karel Piska, The Academy of
Sciences of the Czech Republic; Michal Poldsek; Michal Ruzicka, Masaryk University
Brno; Jozef Riha, T-Systems Slovakia, s.r.o., Slovakia; Miroslav Saferna, consultant
IDS-Scheer CR, s.1.0.; Martin St¥iz; Marcel Svitalsky; Petr Safafik, Mandrivalinux.cz;
Libor Skarvada, Masaryk University Brno; Jan Sustek, University of Ostrava; Vojtéch
Trefny, Ubuntu CR; Radek Vicherek, Gedip, s.r.o., Zlin; Petr Vokaé, Nuclear Research
Institute Rez plc; Vit Zjka, TYPOkvitek Praha, Czech Republic.

Supporters / Sympatizanti

TEX Users Group; Ceské statisticks spoleénost; Fakulta managementu a ekonomiky
UTB ve Zliné; Zdenék Wagner, Ice Bear Soft; Liberix, o. p.s.; Stickfish, s. . 0.; Obcanské
sdruzeni{ Ubuntu pro CR; Vydavatelsky servis; CEED ing. Jena Svarcova, Ph.D.; DIVIDO
systems, s.r.0.; KONVOJ, s.r.0.; nakladatelstvi Martin Stfiz; Ing. Jifi Kosek.

Companies, Faculties and Colleges / Kolektivni ¢leni

Fakulta prirodnych vied Zilinskej univerzity; Technick4 univerzita v Kogiciach; Fakulta
dopravni CVUT v Praze; Fakulta jaderna a fyzikalné inZenyrskd CVUT v Praze;
Univerzita Karlova v Praze, Ustav vipocetni techniky; Matematicko-fyzikaln{ fakulta
Univerzity Karlovy v Praze; Vysoka skola ekonomickd, Fakulta informatiky a statistiky;
Ustav makromolekuldrn{ chemie AV CR; Centrum poéitacovych sluzeb Fakulty strojni
CVUT v Praze; Fakulta elektrotechnicks CVUTy Praze; Ustav informatiky a vypocetni
techniky AV CR; Ustav teorie informace a automatizace AV CR; Ustav fyziky plazmatu
AV CR; Fyzikélni tstav AV CR; Astronomicky tstav AV CR; Zapadoceskd univerzita
v Plzni; SPS a VOS Pisek; Fakulta stavebni UMDG CVUT v Praze; Fakulta informatiky
Masarykovy Univerzity v Brné; Aura, s. r. 0.; Provozné ekonomicka fakulta MZLU v Brné;
Fakulta strojniho inzenyrstvi VUT v Brné; Univerzita obrany v Brné; Konzervator, Brno;
VSB-TU Ostrava; Ustav geoniky AV CR; VSB-TU Ostrava, Fakulta elektrotechniky
a informatiky; Slezské univerzita v Opave; Fakulta aplikované informatiky UTB ve Zliné;
Fakulta elektrotechniky a informatiky STU; Ustav svetovej literattry SAV; Matematicky
tstav SAV; Fakulta prirodnych vied Univerzity Mateja Bela; Matematicky tstav AV CR.
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