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Introduction

Introduction and outline

We are developing the LuaTeX-ja package’,
which offers typesetting Japanese with LuaTgX.
Outline:

m Japanese typesetting rules

m pIeX engine and LuaTgX-ja

m Vertical Japanese typesetting

"http://sourceforge. jp/projects/luatex-ja/wiki/
FrontPage’%28en’29. Most documents are written in Japanese.


http://sourceforge.jp/projects/luatex-ja/wiki/FrontPage%28en%29
http://sourceforge.jp/projects/luatex-ja/wiki/FrontPage%28en%29

Introduction

“LuaTgX is a Unicode-aware TgX engine.
So, does simply using Japanese fonts
mean typesetting Japanese?”
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“LuaTgX is a Unicode-aware TgX engine.
So, does simply using Japanese fonts
mean typesetting Japanese?”

—No!
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Terrible output by LuaTgX

Input

1 \fontspec[Ligatures=TeX]{ipaexm.ttf}

% proportional (IPAexMincho)
SIERBENBRRICBITS TDZFFH]

oYy TZfief) D3tERES  Super express''%
(BHER) &T7TIVAENTWS.

o S w n

Output
SR EHESARIZB TS TOFA] [Oh D]
per express’ = (ERA)
ET T UVAINT WA,

This is terrible . ..



Japanese typesetting rules

Japanese typesetting rules

The next four slides describe basic rules of
Japanese typesetting.

B Most basic principles

A Punctuation marks and
glue around alphabets?

B Prohibited line-breaking

A Justtification

2|n this talk, “alphabets” means that alphanumeric characters.



Japanese typesetting rules

Basic principles

Bl Most characters have square bounding box.
B These characters are typeset solid.

The line length should be a multiple of em.
B There is no inter-word space.

Sample text
ZOEHERIIFEMBITE

DB
MREITE

o
®
3
l

S
il

il
ml
]
-

o~

I ry !
%
o)
al

ik




Japanese typesetting rules

Punctuaton marks

B Width of some Japanese punctuation marks
are 1/2 em, accompanied with some glue.

A Usually 1/4em glue is inserted between
Japanese characters and alphabets.

width: 1/2em

y v Y ¥ v

2D\ [ BDIXV DY ? T,

* A A *

1/2em glue

1/4 em glue



Japanese typesetting rules

Prohibited line-breaking

B No line should begin with

m Closing brackets (, , , m o)
m Commas (D and ), full stops (D and B), o
A No line should end with opening brackets

(LMOE....

X

Y
e

ya)

\ [Tl
|must be moved|

/"
N\

Y
fe

H

AY

ZD...

Y

 C

B [

D...




Japanese typesetting rules

Justification

The following methods are used to justify lines:

| stretch or shrink glues
(around punctuation marks and alphabets)

B insert space between two Japanese
characters, if the above does not suffice



Japanese typesetting rules

Example of justification

| moved to the 2nd line |

DAETIE
<R =Nlre

| Iy




Japanese typesetting rules

' Example of justification

| moved to the 2nd line | | Justification needed |

oAt [ [ZoFEstTis |

| Iy

| [& Nall @ - MED & M8l [T




Japanese typesetting rules

' Example of justification

| Justification needed |

|moved to the 2nd Iine|

7

OFEETE N [ToEsTIE
| & T8l @ - MEY & T80 [T
inter-char spaces (1/5em)
IRt TIE
— [MEWENET

|shrinked to 1/3 em|

| Iy
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Japanese pIpX

Japanese pIEX (developed by ASCII Corp.) is
an engine extension of TEX82.
m tuned for Japanese typesetting rules.

m supports both horizontal writing
and vertical writing.

m has been the de facto standard
for Japanese TeX users.
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Output by pTEX
| Inter-char space
nput (pTEX)

prd
i [\kanjiskip=Opt plus 0.05em|
2 \xkanjiskip=0.25em plus 0.25em minus 0.125em
s SIERBEIBHRICETD TDZH
« TODY) TTRE) DO3FERIESE  ~Super express' 'Y
s (BYFR) &7FI0AETNTWS.

Output (pTEX)
SIIHMFERFEARICE S TOZFH] TO
Mo | TTEE ] D3FERIE & “Super express”
BRR) 7TV AETNTVAS.

Above output (almost) follows Japanese typesetting rules.



pTEX engine and LuaTgX-ja pTEX engine

~ Weak point of pTEX

m Even ¢-TEX extension is unsupported.
(But we have a fork of pTgX since 2008.)

m No plan for Omega or pdfTEX extensions.
—Another fork?



pTEX engine and LuaTgX-ja pIEX engine

~ Weak point of pTEX

m Even ¢-TEX extension is unsupported.
(But we have a fork of pTgX since 2008.)
m No plan for Omega or pdfTEX extensions.
—Another fork?

If an existing engine (e.g., LuaTgX) has a
potential, we only have to develop a macro
package for Japanese typesetting.
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Weak point of pTgX

m Even ¢-TEX extension is unsupported.
(But we have a fork of pTgX since 2008.)
m No plan for Omega or pdfTEX extensions.
—Another fork?

If an existing engine (e.g., LuaTgX) has a
potential, we only have to develop a macro
package for Japanese typesetting.

— LuaTgX-ja




pTEX engine and LuaTgX-ja LuaTgX-ja

Development policy of LuaTgX-ja

B The quality of outputs by LuaTgX-ja should

be as good as (or, better than) that of pTEX.

B A source file for pT[eX can be reused by
LuaTgX-ja with minimal changes.

B Inconvenient or unwanted features of pTgX
will be ‘fixed’ in LuaTgX-ja.



pTEX engine and LuaTgX-ja LuaTgX-ja
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OUtpUt by LuaTEX_Ja LuaTgX-ja equivalent
Input (LuaTgX-ja) / of \kanjiskip=. ..

\1t jsetparameter{kanjiskip=0Opt plus 0.05em, |
xkanjiskip=0.25em plus 0.25em minus O.125em}
SIERBENBRRICBITS TDOZFFH]
rohvy,) TZfegl O3f&RlEE  "Super express''y
(BFER) &7FTI7VRAENTVS.

a » w N o=

Output (LuaTgX-ja) Same output

SIIHIEBEFAICBIT 5 TOZFH ] TUD

D] TT7EE] © 3 MfllEE “Super express”
(BN &7 TV AENTVAS.
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Justification with priority
(Inter-char spaces) = 0 pt plus 0.05em minus 0.05em
No justification | overshoots about 1/2 em |
Al i s AT
% (Peano axioms) [hVH] 3
Justification without priority
E%i&f)f@fiﬂ Mq/ ﬂi}
%] (Peano axioms) )51 T

B pleX can justify lines only in this approach.
m Negative inter-char spaces. — There is another way.

H
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Justification with priority
(Inter-char spaces) = 0 pt plus 0.05em minus 0.05em

No justification | overshoots about 1/2 em |
E%i&ﬂﬁﬁj I:Lz,il F&Eﬁéﬁffﬂ
%1 (Peano axioms) [HVAl 4
Justification with priority (optional in LuaTgX-ja)
E%iﬂl@f}ﬂl{ tca’(t [R7 D \IE
% |(Peano axioms) HVk

B Try to keep “no inter-char spaces”,
at the cost of other glues.

m Most Japanese think that this is “more natural”.

O

J’/



pTeX engine and LuaTgX-ja LuaTgX-ja

Justification with priority

No justification overshoots by 1/2em

SV xaBETU - IET [ThE ]

Justification with priority

HOIABELLGEZ [ThEL]

B We shrink glues around the middle dot (H).

m Hence the glue before the corner bracket are
unchanged.




Vertical Typesetting

24

Vertical Typesetting

m Notations of writing directions
m Rules of vertical typesetting

m What features are needed in LuaTgX?

m Usable xoffset and yoffset
m RTR direction
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TLT direction
In English documents,
B A page begins from T (top).
B A line begins from L Ieft

B The ‘top’ direction of a glyph is T

11 mﬁHL TUHEWWH

.2 I >

Yi3 I

»
=

Hence, this direction is denoted by TLT.



Vertical Typesetting Notation for directions
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RTR direction (not in LuaTgX)

m A page begins from R (right).

m A line begins from T (top).
m The ‘top’ direction of a glyph is

R (right).

Therefore, alphabets should be
rotated 90 degrees clockwise
in RTR direction.




Vertical Typesetting Notation for directions
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RTT Direction

m A page begins from R (right).

m A line begins from T (top).
m The ‘top’ direction of a glyph is
T (top).

In LuaTgX, characters (and TLT boxes)
are centered around the baseline.




Vertical Typesetting Rules of vertical typesetting

Example of vertical writing

horizontal writing vertical writing
(#&#HJ*, \yoko in PTEX) (KiEkH A, \tate in PTEX)
TEIN
o Al C
COHEOMERDES L S D @ b 9 & 3 % ?
W = S LR =S v D
/4 VO HARGEED EX\(%\LVCEI WAt L g % = 50555
WX ELTHXAT7 70 B & 5w o U &y
FR&LA— KD, dinbE HofE F 4o S Z
s | AL 2ngnik
B PDF {EHi%175 DVIPDEMx Y 25 72 > @ 0 %%~ b
_ S L T n B2
XD E LI, Fioo A VAN f@ B g % 7; % 3
= -3 SV A \ 3
Wl 2R e B A
R0 Bl EAER S F* 1N EH U H M

(from TTEX 21— DL 2009 FHa%kl)



Vertical Typesetting Rules of vertical typesetting

Example of vertical writing

Common usage: vertical writing
®m novels (¥E#EJ#, \tate in pTEX)
m newspapers Ep s R LAY ¢
. DD & gD
m comics S F o 2 % ok
g Citxy g
FERE LD
A page begins Az 0w liz
from R (right AAEEL S
rom R (right). i e 2 DR
om I (right) B 3o nmE
: : 5 Y9 s 7k v
A line begins Epx2nr 7L 4
SRR 5 7 Ca
from T (top). # | O H 7 H A

(from TTEX 21— DL 2009 FHa%kl)
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Japanese characters

—

fé—;

Japanese characters are
aligned along their center
line.

B Some symbols have vertical forms.

Ideographic Fullwidth left

full stop parenthesis
horizontal Q &
form
vertical
form EE' E/Sl



Vertical Typesetting Rules of vertical typesetting

~ Alphabets

celnter

L B Alphabets are rotated 90 degrees
clockwise.

é) H The baseline of alphabets is shifted.
?E Simple strategy

my the horizontal center of ‘M’
st = that of ‘&’
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Two-digit numbers

It is common for two-digit numbers to typeset
horizontally (Figure 1).

m Sometimes we supply spaces (Figure 2).

| |

= 3
818 1818

Figure 1 Figure 2
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Rules in LuaTgX's terms
Now we interpret rules in LuaTgX’s terms: A

|

Japanese characters RTT direction

00

alphabets RTR direction 5
\

<_~A

shifting baseline
LuaTgX’s x/yoffset features

two-digit numbers a box in TLT direction

-~en
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Rules in LuaTgX's terms
Now we interpret rules in LuaTgX’s terms: A

|

Japanese characters RTT direction

00

alphabets RTR direction
not implemented in LuaTeX

\/

<_~A

shifting baseline [need to be fixed
LuaTgX’s x/yoffset features n

two-digit numbers a box in TLT direction
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xoffset and yoffset (in TLT)

LuaTgX can displace a glyph, by modifying
xoffset or yoffset fields of that glyph node.

i xoffset doesn’t change the bounding box.
—-1/2em —1/4em 0 1/4em

DR pALP
B yoffset changes the height and depth.
—1/2em —1/4em 0 1/4em

ﬁ_lgq pH pH
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xoffset in RTT
In current LuaTgX, we cannot use xoffset nor
yoffset to displace a glyph horizontally in RTT.

B xoffset displaces a glyph vertically.
(This behavior is not so unnatural.))

—1em 0 1em

wO3C— P+
3S0-0 XO—CO 00— QA0
<O+

—
{Q0Q. <NO— OTJ—+

woygl
yipimaul|
—~D<O »T3C— XO—+ IJEOF0
QOO <NO— DT+
—~D<O »TO3C— XO—+ ISO-O|
QOQ. <NO— DT —+
~P<O ©T3C— XO—+ ISO-~O
~HO—CO 0T (QOQ <NO—
ODT—+ —D<O ©0O3C— XO—h

<NO— 00—+ —~D<O »O3g—
3300 x0O—CQ O>— <Q0Q

XO—C QO OO— Q00 ~<NQ—
Oo—+ —~D<O
<O+ IJSO-~0O <O—CQ O0J—

~O—C QO OO— QO0Q <NO—

Do—+ —~D<O «wO3C—

DSO-0 <O—CO OT— Q0Q!
<NO— DT+ —~D<O »O3C—
<O+ JSO-O <O—CQ 0T

D —

<MO— OT—+ —~D<O »O3IC—
@+ ISO-0O ~O—CQ OT—
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What features are needed in LuaTgX?

Vertical Typesetting

I yoffset in RTT

B yoffset changes the “apparent line width”.

1/5em

0

—1/5em

—C0 O3—Ox O-03C
“Ox —OFQ» O
—CO  —O~n>~ 000>
—C0 O3—Ox O-03C
—Ox —OFQw» OO
—CO  —O~n>~  OO0»
—C0O O3—Ox O-03C
“Ox —OFQ» O
—.CQ) —ON>~ TOO>

—CO 03—0Xx O-03C +OX
—3F0w» 0>~ +.CO —OnN>
OO0 —CO O3—0X O-0=3C
OX —IFQw O>0— +CO)
—ON>~ OO0 —CO O5—0X¢
O-02C +Ox -—3OFEQ«» O>0
H+—CQO —ON>~ TOO>

—CO O5—0X O~03C +OX -—
H+—CQO —ON> TOO)r —CO O
+—OX -—IEQ» O>0— +CO —
—CO O5—0X O~-03C +OX -—
H—.CO —OnN>~ TOO>

. linewidth ,

12em

DEQ v O>0—
Ox O-03C

SEQ v O>0—
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RTR is suitable for alphabets

= no need for virtual fonts of alphabets

Rotation of glyphs were handled by “typeset
in RTR direction”.

m simple computation of offset

|« The same offset values
can be used by any

alphabets in a font.

-

A
7/

A\ |
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Conclusion

m Using our LuaTgX-ja package, we can
typeset horizontal Japanese documents
which follows Japanese typesetting rules.

m However, some refinements are needed in
LuaTgX, for vertical typesetting:

m RTR direction
m Usable xoffset and yoffset
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Conclusion

m Using our LuaTgX-ja package, we can
typeset horizontal Japanese documents
which follows Japanese typesetting rules.

m However, some refinements are needed in
LuaTgX, for vertical typesetting:

m RTR direction
m Usable xoffset and yoffset

Thank you for listening.
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