Persian Computing
with
Unicode

NO Vvisa

unicode@behdad.org

Amir Youssefi
youssefi1@cs.rpi.edu

T he Farsiweb Project
http://www.farsiweb.info/

March 31, 2004



What is Persian?

Contemporary-Persian




Persian in Computers

T here are three relevant national standards:

o ISIRI 3342:1992 Farsi 8-bit Coded Character Set for
Information Interchange (deprecated)

e ISIRI 2901:1994 Keyboard Layout for Farsi: Characters in
Computer

e ISIRI 6219:2002 Information Technology -- Persian

Information Interchange and Display Mechanism, using
Unicode



Modern Persian Script

Based on Arabic Script ((U4+0600..U4+06FF) block): With
some extra letters, some modified letters

But with completely different semantics and typographical
habits

Is a bidirectional script: Is written from right to left, except
for numbers

Needs cursive joining: Two adjacent letters may be joined,
forming 1, 2, or 4 glyphs for each character: (for example

wv wv =, J—U)



Arabic Script Rendering

Input text Logical order | yu J | &
After Bidirectional Algorithm Visual order S | J u.u
After Arabic Joining Algorithm | Glyph list 'e Ll
After Ligation Glyph list 'e M s
When Rendered Output | adMly

With enough care, it is possible, to apply the above algorithms
in a different order, and get the same result.



A Bidirectional Document (gedit/Pango)

File Edit View Search Tools Documents Help

¢ O . dd & 9 e &

New Open Save Print Undo Redo Cut
Untitled 1% x |

(o.p\)._mt)\)xua.‘jdlb/é)eo._)\
Forin and out, above, about, below,
el (J0s g1l JLd gugils
‘Tis nothing bug a Magic Shadow-show,
ovgils el g obEha aibygh

Play'd in a Box whose Candle is the Sun,

o835 9h)33(5 w0 ga Lo
Round which we Pahntom Figures come

and go.

| | Ln 8, Col 44 | INS




Alphabet

e EXxtra letters:

U+067E Peh (u) U+0686 Tcheh (C)

U+0698 Jeh ( J) U+06AF Gaf ()

e Modified letters:

GESELRRED)

Character Isol | Fina | Medi | Init
U+0643 Arabic Letter Kaf J | d | S | S
(Arabic Kaf)

U+06A9 Arabic Letter Keheh S| S S | S
GESELRNELD)

U+064A Arabic Letter Yeh S 5 2 2
(Arabic Yeh) -

U+06CC Arabic Letter Farsi Yeh | g 0 2 2




Alphabet (continued)

e [ hree shapes of composed Hamza Above:
U+0623 Alef with Hamza Above (1),
U+0624 Waw with Hamza Above (),
U+0626 Yeh with Hamza Above ((g)

e Never used characters:
U+0649 Alef Maksura ((g): Like Yeh, but no dots at all
U4+06C0O Heh with Yeh Above (8): Should never be used
instead of (Heh, ZWNJ, Farsi Yeh) or (Heh, Hamza Above)
sequence



Special Characters

U+0640 Arabic Tatweel, for a longer joining stem
Sl o LS

U+200C Zero Width Non-Joiner, to prevent joining
S — L LS

U+4+200D Zero Width Joiner, to choose a joined glyph when
it would not join naturally

L)Z.bﬁc)z..&

U+200E Left-to-Right Mark, U+4+200F Right-to-Left Mark,
and other bidirectional control chars ({(U4202A..U+4202E))
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Numbers

e (U406F0..U4+06F9) Extended Arabic-Indic Digits:
VN YYYO PV AA
instead of (U4-0660..U40669) Arabic-Indic Digits:

VY Y L oMV AA

o U4+066C Arabic Thousands Separator and U4+066B Arabic
Decimal Separator:

4T AVE OFY, Y -

e \Western numerals in Latin context. Persian numerals
everywhere else (page numbers, section numbers, ...)



Other Characters

Arabic Punctuation Marks:
U4+060C Arabic Comma (<),
U+4+061B Arabic Semicolon (%),
U+4061F Arabic Question Mark (V),
U+066A Arabic Percent Sign (1),

(U4-00AB, U400BB) Double Angle Quotation Marks (( ))

Shared Punctuation Marks:
Latin full stop, exclamation mark, parenthesis, square
brackets, ...
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Keyboard Layout

ISIRI 2901:1994, features:

All letters and punctuation marks

Reasonable placement

Persian digits

Regular and shifted keys only

Some empty slots
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Iranian Standard Layout
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KeybOa rd Layout (continued)

Proposed update, features:
e Fully backward-compatible with ISIRI 2901:1994

e Unicode 4.0 repertoire, and complete support for ISIRI
6219:2002

e Support quoting Arabic text
e Uses AltGr to add required but rarely used characters

e Adds all ASCII punctuation marks, useful for editing XML,

e Adds bidirectional control characters
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Proposed Iranian Layout
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Fonts

Microsoft fonts are Arabic

Tahoma is the best looking one

Persian fonts are not Unicode compatible yet

The only ligature: Lam-Alef

Nastaliq is desired, but not possible yet
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T he Nastaliq Style

S .OJ;"’/_O/W .L.

/L-/‘UJ{//AL

‘J/;’UUJ/ / J/ L
Jt!/w-(//d/ Oin




Date and Time

T hree calendars in use!

Gregorian, to synchronize with the rest of the world

Jalali, the official calendar
Islamic, for some holidays and ceremonies

Islamic calendar depends on moon-sighting once a year

Week starts Saturday

Business weekdays from Saturday to Thursday

24-hour preferred in media

No AM/PM equivalent
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Collation

e Like Arabic basically
° d<.&<\9<6—>&<\9<4§<(5

e Some L2 equal pairs:
S <3 GJ S <3 (S 1S <3 &

‘p<32 O<3O f<3.\

e [raditional rules: Hamza variants are L2 equal:
= ¢ ¢
I <3 9 <3 (8

e Modern rules: L2 equal with their base letter:
| <3 | 9 <33 6 <3 (S



Loose Searching

ZWNJ ~ Space ZWNJ ~ empty string
¥l can ¥ ian Glaalli o & Glaall syl
9&529&5 JA ~ ala
A A Sl ik s = i
Qo m diws Galo g ore yimse = Js s

S~ (KU AN PN S~ (KU

I
46
I
oNn
O
O
Ay
R
P

LA~ 4
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Last Notes to Application Developers

Typesetting Persian paragraphs:
Justified lines
No inter-letter spacing
No word hyphenation
Almost no inter-word spacing
Use Tatweel instead: (o 9BS — %JJJ

All text fields Right-to-Left
Persian numbers
Right-to-Left layout

Beware: Right and Left are swapped!
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JA nght-tO-Left Dlalog (Gtk+/Pango)

JL..H 3 <_§:_')J A5

S O Iy |
T

B T

Show Palette 1= Opacity I~

calaial, | ol yonil ||
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A Persian Paragraph (wvozina)

aS Gl gywoyan ) Hbasdun Gl &:)m
z P2 z -
6338 Shae BLLY L 23S o Hle ad

C\S LS)LQ“"T’ LS)L’S _\....)O_\_LAAOLA_«_L.A_) U_xﬁj ‘)A

ss0 sl 5 S b Qd)e YL Hoye QAo )

polgis 5 aeh (3335 O awlea B ol bl
O5Sias @) 03 AweSe 4S ALl JBredad 20LE
s Apli e 5w oLL SRS Gayiie o e

80 e OleaS A Hles) 5 easlea ol

oolad Gaad dn BL GHlel 5 b0 5 @l G0l )
lagad Hlia a1y ali ds ad aS alaslyw U GAAS
aS aviaals as Glyh) G slegY) s aS aaAS
D obe a3 rwosan 51 L0 dhaags aabe Gl

RISV | PEN
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A Persian Table moziia)

AYA c&__:s)] 10 e — .
ISBN 964-7174-6-8

ANle? \'/'\'
oVor s
YYA

PIRVAqY/ ¥V VY
YYA

) S gladliaab e
prio)ygs eyl e

s2aha Gogd iala (sg) Tob e
VYA sl wla e

VO Y ee als i 8185l e
a gy e

YO )|)_u0

Olegs FO+ :diani @
A=F=VIVF-45F : LU o

(o lalh o ydaw H) HBYL e yd GLLA :@5)1 GHLLES) e
toaSals (VOYAVFA 5l VY S L5HIS apd pLLA
VOYV.V#
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A Bidirectional HT ML Dialog (mozina)

The HTML/CSS markup generating the two forms below is
exactly the same, except for:

e [ he Persian form has lang=fa once for the body tag.
e [ he Persian form has direction: rtl once for the body tag.

e T he English form, the labels all have align: right, in the
Persian one they have align: left.

Unfortunately there is no way in CSS to drop the annoying
align dierence.

ISl behdad

Password: g

>lag, VS
gl :0519)AS

IEVWHIETH ENglish ~ 7| o, B HELS)
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Current Status -- Microsoft wWindows

Render correctly

Shipped fonts work

Keyboard layout is terrible

No Persian digits support

No Iranian calendar

LLocale data is wrong in places

No interface translation

Not trivial to enable Persian support
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Current Status -- Linux

Important systems support rendering

No good fonts yet

Standard keyboard layout

No Persian digits support yet

KDE claims Iranian calendar support

Some interface translation done

Not trivial to enable Persian support
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Current Status -- MacOS

e Supports rendering

e NO good fonts

e Legacy and standard keyboard layouts
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References and Resources

The Unicode Standard at http://www.unicode.org/

Institute of Standards and Industrial Research of Iran at
http://www.isiri.com (documents in Persian)

The FarsiWeb Project at http://www.farsiweb.info/

PersianComputing list at
http://lists.sharif.edu/mailman/listinfo/persiancomputing

Typing Persian Word Documents with Windows Tutorial at
http:
//students.washington.edu/irina/persianword/persianwp.htm
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