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1. Introduction

What is Unicode?

Unicode - a system to encode all
the world's language (their
characters)

Unicode - an organisation which
takes care of the process



1. Introduction

Unicode - the encoding system

® ASCII: 27 characters = 128

® ‘Code Pages’: 2”8 characters = 256
o : 2716 characters = 65.536
@ Versions: v. 1.0 1991, v. 4.1 2005

@ Version 4.1: Glagolica

@ Version 5.1: Cyrillic Additions



1. Introduction

Benefits of using Unicode

@ Vendor independence

@ Open standard

@ Compatibility between platforms
@ Compatibility between fonts

@ Long-term readability of texts
O



1. Introduction

Problems in using Unicode
@ No solution yet for all problems
@ A standard under development

@ Not an ad-hoc solution
3 ..
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0400 Cyrillic 0459
h i M2F S CYRILLIC CAPITAL LETTER YA
Cylllc axtenslons " LT . (430 a CYRILLIC SMALLLETTER A
0400 E CVRILLIC CAPITAL LETTERIEWITHGRAVE (431 6 CYRILLIC SMALL LETTER BE
. =0415E 0300° o M3 B CYRILLIC SMALL LETTER VE
0401 E CYRILLIC CAPITAL LETTER 10 (433 r CYRILLIC SMALL LETTER GHE
=M R DE
0402 B CYR
043 ' CYr
=M
0404 € CYR
045 S5 CYR SHORT1
0406 I CYR
UKR
-
0407 1
0408 ]
0408 b
04A B
0408 R
040C K
0400 H JCCAF L ET Bl H v 4 Ly iR SMALL LET FE CHE
. =0418 M 0300 2 D448 W CYRILLIC SMALL LETTER SHA
040E ¥V CYRILLIC CAPITAL LETTER SHORT U (449 W CYRILLIC SMALL LETTER SHCHA
=423 ¥ 0306 B M4 1 CYRILLIC SMALL LETTER HARD SIGN
040F 1] CYRILLIC CAPITAL LETTER DZHE (448 K CYRILLIC SMALL LETTER YERU
: : M4C & CYRILLIC SMALL LETTER SOFT SIGN
Basic Russian alphabet — 0185 b latin small letier tone six
0410 A CYRILLIC CAPITAL LETTER A (440 5 CYRILLIC SMALL LETTER E
0411 B CYRILLIC CAPITAL LETTER BE M4F o CYRILLIC SMALL LETTER YU
— 01836 latin small letter b with topbar (M4F 3 CYRILLIC SMALL LETTER YA
0412 B CYRILLIC CAPITAL LETTER VE i J
0413 T CYRILLIC CAPITAL LETTER GHE Cyrillic extensions
0414 1 CYRILLIC CAPITAL LETTER DE M5 & CYRILLIC SMALL LETTER IE WITH GRAVE
0415 E CYRILLIC CAPITAL LETTER IE » Macedonian
0416 7K CYRILLIC CAPITAL LETTER ZHE =(435 e 03002
0417 3 CYRILLIC CAPITAL LETTER ZE M5! & CYRILLIC SMALL LETTER [0
0418 W CVYRILLIC CAPITAL LETTER | « Russian, ..,
0419 M CYRILLIC CAPITAL LETTER SHORT I =(435 e 0308 &
=0418 M 0306 © 0452 1§ CYRILLIC SMALL LETTER DIE
0414 K CYRILLIC CAPITAL LETTER KA + Serhian
041B JI CYRILLIC CAPITAL LETTER EL — 0111 d latin small letter d with stroke
041C M CYRILLIC CAPITAL LETTER EM ST VIR TIE B Y TR G
040 H CYRILLIC CAPITAL LETTER EN R ;
041 O CYRILLIC CAPITAL LETTER O — 0433 T (301 &
041F T1 CYRILLIC CAPITAL LETTER PE i o s _
0420 P CYRILLIC CAPITAL LETTER ER s e E‘Eg‘;‘g“a‘;l?lm';;u’ IR AT IR
0421 C CYRILLIC CAPITAL LETTER E§ s e TR
0422 T CYRILLIC CAPITAL LETTER TE we: A ki e i
0423 ¥ CYRILLIC CAPITAL LETTER U g Mnm}’ﬂ:ﬁ'r‘f =
0478 Oy cyrillic capital letter uk 045 i CYRILLIC SMALL LETTER BYELORUSSIAN-
— MAF vy cyrillic small letter straight u UERAIMNIAN T
0424 @ CYRILLIC CAPITAL LETTER EF = Old Cvrillici
0425 X CYRILLIC CAPITAL LETTER HA M57 i CYRILLIC SMALL LETTER ¥1
0426 1] CYRILLIC CAPITAL LETTER TSE o Uksaiian
0427 Y CYRILLIC CAPITAL LETTER CHE = 0456 § 0308 &
E:‘Eg ;YR IC.CARIT AL, LETERY. SHA (458 | CYRILLIC SMALL LETTER JE
[I] CYRILLIC CAPITAL LETTER SHCHA  Sortin, Arestabass AK
042A B CYRILLIC CAPITAL LETTER HARD SIGN | i ko'
Tl 45 & CYRILLIC SMALL LETTER LIE
0478 Bl CYRILLIC CAPITAL LETTER YERL o :
042C b CYRILLIC CAPITAL LETTER SOFT SIGN TRCETM. Hanoeoue.
0420 B CYRILLIC CAPITAL LETTER E 01C21j latin small letter
(42E HO CYRILLIC CAPITAL LETTER YU
iR The Unicode Standard 3.0, Copyright © [991-2(006 Unicode, Inc. All rights reserved.



045A

0454

(458

45C

45D

(45E

(45F

LF 3

G

a N E

049C

CYRILLIC SMALL LETTER OMEGA WITH TITLO

* the exact identity of these broad omegas is
unclear and may require revision of ghyphs

CYRILLIC CAPITAL LETTEROT

CYRILLIC SMALL LETTER OT

CYRILLIC CAPITAL LETTER KOPPA

CYRILLIC SMALL LETTER KOPPA

Historic miscellaneous

Cyrillic
CYRILLIC SMALL LETTER NIE M0
» Serbian, Macedonian
—01CC nj latin small letter nj
CYRILLIC SMALL LETTER TSHE D4TE
= Old Cyrillic dery M47F
* Serbian 0480
— 0107 ¢ latin small letter ¢ with acute 0481
— 0127 h latin small letter h with stroke
—040B h cyrillic capital letter tshe 8
—+ 210F A planck constant over two pi 0483
CYRILLIC SMALL LETTERKIE 0484
* Macedonian
CYRILLIC SMALL LETTERI WITH GRAVE
* Macedonian, Bulgarian 486
=438 1 0300 2
CYRILLIC SMALL LETTER SHORT U 487
* Byelorussian, Uzbek 0488
=0443 y 0306 =
CYRILLIC SMALL LETTER DFHE
* Serbian, Macedonian, Abkhasian (489

Historic letters

0460
461
462
463
0464
(485
(466
a7
(468

(460

a8
468
M&C
(46D
(46E
(48F
70

T2
M7

G
w
B
t
e
K
A
S
B
Eh
X
£
[0
3
3
b
]
Z]
]

2 L

2

CYRILLIC CAPITAL LETTER OMEGA
CYRILLIC SMALL LETTER OMEGA
CYRILLIC CAPITAL LETTER YAT
CYRILLIC SMALL LETTER YAT
CYRILLIC CAPITAL LETTER IOTIFIED E
CYRILLIC SMALL LETTER IOTIFIED E
CYRILLIC CAPITAL LETTER LITTLE YUS
CYRILLIC SMALL LETTERLITTLE ¥YUS

CYRILLIC CAPITAL LETTER IOTIFIED LITTLE
YLUS

CYRILLIC SMALL LETTER IOTIFIED LITTLE
YIS

CYRILLIC CAPITAL LETTER BIG YUS
CYRILLIC SMALL LETTER BIG YUS
CYRILLIC CAPITAL LETTER IOTIFIED BIG ¥US
CYRILLIC SMALL LETTER IOTIFIED BIG YUS
CYRILLIC CAPITAL LETTER K5I

CYRILLIC SMALL LETTER ESI

CYRILLIC CAPITAL LETTER PSI

CYRILLIC SMALL LETTER PSI

CYRILLIC CAPITAL LETTER FITA

CYRILLIC SMALL LETTERFITA

— 0275 e latin small letter barred o

—(3BE 0 preek small leter theta

CYRILLIC CAPITAL LETTER IZHITSA
CYRILLIC SMALL LETTER IZHITSA
CYRILLIC CAPITAL LETTER IZHITSA WITH
DOUBLE GRAVE ACCENT

=0474 V' 030F3

CYRILLIC SMALL LETTER IZHITSA WITH
DOUBLE GRAVE ACCENT

=475 v 030F 2

CYRILLIC CAPITAL LETTER UK

* hasic Old Cyrillic uk is unified with cyrillic
letter u

— 423 Y cyrillic capital letter u

CYRILLIC SMALL LETTER UK

CYRILLIC CAPITAL LETTER ROUND OMEGA

CYRILLIC SMALL LETTER ROUND OMEGA

CYRILLIC CAPITAL LETTER OMEGA WITH
Lo

LD Yy

]

CYRILLIC THOUSANDS SIGN

COMBINING CYRILLIC TITLO

COMBINING CYRILLIC PALATALIZATION

—033E & combining vertical tilde

COMBINING CYRILLIC DASIA PNEUMATA

— 0314 & combining reversed comma above

COMBINING CYRILLIC PSILI PMNELUMATA

—0313 % combining comma above

<meserved=

EI?"T;J{BWNG CYRILLIC HIUNDRED THOUSANDS
1

* use 200D for ten thousands sign

COMBINING CYRILLIC MILLIONS SIGN

CYRILLIC CAPITAL LETTERSHORT I WITH
TAIL

CYRILLIC SMALL LETTERSHORT | WITH TAIL

= Kildin Sami

CYRILLIC CAPITAL LETTER SEMISOFT SIGN

CYRILLIC SMALL LETTER SEMISOFT SIGH

= Kildin Sami

CYRILLIC CAPITAL LETTERER WITH TICK

CYRILLIC SMALL LETTER ER WITH TICK

» Kildin Sami

CYRILLIC CAPITAL LETTER GHE WITH

UPTURN

CYRILLIC SMALL LETTER GHE WITH LIPTURN

* Ukrainian

CYRILLIC CAPITAL LETTER GHE WITH STROKE

CYRILLIC SMALL LETTER GHE WITH STROKE

+ Azerbaijani, Bashkir, ...

» full bar form preferred over half-harred “F"-
ype

CYRILLIC CAPITAL LETTER GHE WITH MIDDLE
HOOE

CYRILLIC SMALL LETTER GHE WITH MIDDLE
HOOE

» Abkhasian, Yakut

CYRILLIC CAPITAL LETTER ZHE WITH
DESCENDER

CYRILLIC SMALL LETTER ZHE WITH
DESCENDER

= Tatar, ...

CYRILLIC CAPITAL LETTER ZE WITH
DESCENDER

CYRILLIC SMALL LETTER ZE WITH

DESCENDER

* Bashkir

= letterforms with right hooks are preferred,
although occasional variants with left hooks
OOCULE

CYRILLIC CAPITAL LETTER KA WITH
DESCENDER

CYRILLIC SMALL LETTER KA WITH
DESCENDER

» Abkhasian, Tajik, ...

CYRILLIC CAPITAL LETTER KA WITH
VERTICAL STROKE

The Unicode Standard 5.0, Copyrighr © 199]1-2006 Unicode, Inc. All rights reserved, ig

049D

049D

049E
04aF

04A0
04A1

04A3

0444
04A5

0448
04A7

04aC
044D

04AE

0480
D4B1

0482
04B3

04B4
0485

04B4
0487

D4B8
0483

04BA

4

K

F & = o = ZIAA =A

o dT1E B

e

E

=

=

Cyrillic

CYRILLIC SMALL LETTER KA WITH VERTICAL (4BEB h

STROKE

* Azerbaijani

CYRILLIC CAPITAL LETTER KA WITH STROEE
CYRILLIC SMALL LETTER KA WITH STROKE

= Abkhasian

CYRILLICC

CYRILLIC 5

CYRILLIC C
DESCEMDE

CYRILLIC &
DESCEMDE

= Bashkir, ..
CYRILLIC {
CYRILLIC &
* Altay, Ma
= this is not

= letterforms with right hooks nretﬁrefermi,
although occasional variants with left hooks
occur

# in Chuvashia, letterforms identical o or similar
in form to B0ET ¢ regularly occur

CYRILLIC CAPITAL LETTER TE WITH
DESCENDER

CYRILLIC SMALL LETTER TE WITH
DESCENDER

* Abkhasian

CYRILLIC CAPITAL LETTER STRAIGHT U
CYRILLIC SMALL LETTER STRAIGHT U
»stem is straight, unlike LETTER U

* Azerbaijani, Bashkir, ...

—+0423 ¥ cyrillic capital letter u

CYRILLIC CAPITAL LETTER STRAIGHT U WITH
STROKE

CYRILLIC SMALL LETTER STRAIGHT LI WITH
STROKE

« Kazakh

CYRILLIC CAPITAL LETTER HA WITH
DESCENDER

CYRILLIC SMALL LETTER HA WITH
DESCEMDER

» Abkhasian, Tajik, Uzbek

CYRILLIC CAPITAL LIGATURE TE TSE
CYRILLIC SMALL LIGATURE TE TSE

* Abkhasian

« this is not a decomposable ligature
CYRILLIC CAPITAL LETTER CHE WITH
DESCENDER

CYRILLIC SMALL LETTER CHE WITH
DESCENDER

« Abkhasian, Tajik

CYRILLIC CAPITAL LETTER CHE WITH
VERTICAL STROKE

CYRILLIC SMALL LETTER CHE WITH
VERTICAL STROKE

» Azerbaijani
CYRILLIC CAPITAL LETTER SHHA

4C4

MCs
MCs

McT
ce

MCca
MCA

MCcH

McD
MCE

MCF

4D
402
0403
0404
4D5
4D
o7

04048
409

MDA

EEa.n =X ad sk o

-

B o S T

@l m T

Lx

04DA

CYRILLIC SMALL LETTER SHHA

= originally derived from Latin **h", but
uppercase form (4BA b is closer to an
inverted che ((427 4 )

» Azerbaijani, Bashkir, ...

— 0068 h latin small letter h

" . A WITH HOOK
CYRILLIC SMALL LETTER KA WITH HOOK

» Khanty, Chukchi

CYRILLIC CAPITAL LETTER EL. WITH TAIL
CYRILLIC SMALL LETTER EL WITH TAIL

« Kildin Sami

CYRILLIC CAPITAL LETTER EN WITH HOOK
CYRILLIC SMALL LETTER EN WITH HOOK

* Khanty, Chukchi, Nenets

CYRILLIC CAPITAL LETTER EN WITH TAIL
CYRILLIC SMALL LETTER EN WITH TAIL

* Kildin Sami

CYRILLIC CAPITAL LETTER KHAK ASSIAN CHE
CYRILLIC SMALL LETTER KHAK ASSIAN CHE
CYRILLIC CAPITAL LETTER EM WITH TAIL
CYRILLIC SMALL LETTER EM WITH TAIL

» Kildin Sami

CYRILLIC SMALL LETTER PALOCHE A
CYRILLIC CAPITAL LETTER A WITH BREVE
=10 A 03065

CYRILLIC SMALL LETTER A WITH BREVE
=0430 a 0306 &

CYRILLIC CAPITAL LETTER A WITH DIAERESIS
=410 A 03085

CYRILLIC SMALL LETTER & WITH DMAERESIS
=(0430 a 0308 &

CYRILLIC CAPITAL LIGATURE A IE
CYRILLIC SMALL LIGATURE A [E

» this is not a decomposable ligature

— (0EG & latin small letter age

CYRILLIC CAPITAL LETTER IE WITH BREVE
=415 E 0306 5

CYRILLIC SMALL LETTER IE WITH BREVE
=435 e 0306 =

CYRILLIC CAPITAL LETTER SCHWA
CYRILLIC SMALL LETTER SCHWA

— 0259 2 latin small letter schwa

CYRILLIC CAPITAL LETTER SCHWA WITH
DIAERESIS

=(MDE 2 0308 ©

The Unicode Standard 5.0, Copyright © 1991-2006 Unicode, Inc. All rights reserved.
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Unicode Docs

Historic letters

0460 G) CYRILLIC CAPITAL LETTER OMEGA
0461 CYRILLIC SMALL LETTER OMEGA

0462 CYRILLIC CAPITAL LETTER YAT
0463 CYRILLIC SMALL LETTER YAT
0464 CYRILLIC CAPITAL LETTER IOTIFIED E

CYRILLIC CAPITAL LETTER LITTLE YUS

CYRILLIC SMALL LETTER LITTLE YUS

CYRILLIC CAPITAL LETTER IOTIFIED LITTLE
YUS

CYRILLIC SMALL LETTER IOTIFIED LITTLE

names s

CYRILLIC CAPITAL LETTER BIG YUS

CYRILLIC SMALL LETTER BIG YUS
numbers

CYRILLIC CAPITAL LETTER IOTIFIED BIG YUS

CYRILLIC SMALL LETTER IOTIFIED BIG YUS
<  CAPITA] RS

CYRILLIC SMALL LETTER KSI

CYRILLIC CAPITAL LETTER PSI

CYRILLIC SMALL LETTER PSI

CYRILLIC CAPITAL LETTER FITA

CYRILLIC SMALL LETTER FITA
— (0275 e latin small letter barred o
— 03B8 O greek small letter theta
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Unicode

e Unicode: defines numbers

e PostScript & pdf: likes names
e Names are not defined in UC
e Names are recommended

e Fonts should have both
correct numbers and names
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Unicode Blocks

@ Basic Latin, Latin-1, Latin Extended-A,
Latin Ex’rended B, Latin Extended
Additional; Latin Extd C (5.0)

@ Cyrillic, Cyrillic Extended (= Non-Sl.)
@ Greek, Greek Extended (= Polytonic)
o IPA, IPA Extensions + Supplement

@ Spacing & Combining Diacritics
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Latin-Extended A
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Cyrillic Extended
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Spacing Modifiers
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That was...
1. Unicode Basics




2. Do’s: Watch your

Language!




Do’s: Watch your
Language!

Don’t mix languages ./
(and scripts)
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J-I- LA M

i  @h PA3AHYHEL W/

| ¥ e
gnoaﬂéui&
COEPAHH GOT
N8TPA X. GEPORHYA

Ba Boaraptkn-vk ér'ltimqu.

Haneyara CA Cirh HoMoyiL-T4

f. AHTORLORA IGOANHOBHYA:

Petar Beron,
Riben Bukvar




36 PRE TS

IMoATEa NPEAB A HANENATE AA
yeratzn pkua-ma (a).
TMoesaarin FOrNOAH NOAAH HAMMN RAAFOAATH
CRATATW Léxu Tnoirui, A4 TIOASPH LiaN®
CMitAs H A orrﬁpm ABwesHsl TR HawH
ruau., 34 Ad unumanmm HA OyuENTi-TO KOETO
HH NPHAABATR | H TN Ad nnpunmm Ta M
HPGIAJEHM'L HMA-TO TROE Go;.u'rmm HAW%S,
# Ad NOABLOBAMB HAWE-¥O OTEYE(TEO.

FOoAHTEA KATO cou:pwan.

Eurnupumm TEEE Go;.u'rmw HAWS , YH Hai
CNOAGEN Ch TBOATA EAATOAATS i BHHMAH-
M HA OY4ENTE-TO. Enarmmnﬂ nawn- vk na-
YAAHHUN POANTEAH " wm-ruu, m:u-rn no-
m;naﬂ. HAMY lll'l'h'l'l"ln. HA MOTHHA-TA, H NO-
J.au NAM™ CHAA H unm'rh gd Ad npo.p.omn-

M OYNERTETO HAWE,
Xo-

“(a) Toawpr karo nznBATE AOCTOHNO €(Th:
TpéEa A N E -r'tgu MOAHTEM KATA AEHL
EANO m-:-mE._. a ApSra TK A CTOATS 1O

AOFAAEH M Ad CAKIWATR € BHNHMANTE.

!
|
l

48B3

1L
Aospn corkTa.
[”mrn' ne wéws Ad T cTpSRaTu ApBra-TE
HH'TO Thi Ad O c'rpﬁmun. Na ApBrH-TE.

“Arw mnore XopT8saWwn, MHOrS NOrpBWKH
c'rp'l:iﬂam'h

Akw nra wrurr"l. EANNA nd'n., nE T4 BKpo-
B4TH BTOWWH 0iTh.

To Aokpk mpiaTean skpinn, a e HIHIHI:
Ke2 uEHEwD.

Ha roAAmuni Aa Re CA MPOTHEAW™ , " eh
EOAAPULI A4 NE CA cmnmt.

LpBrom8 He Ca NPHCMHBAH ,  dMH 'riu
cn wErakARaH,

Crplsan A0KpO, A4 HAMEPHIE Ao:pm

Xa ne ca npumuumm HHKOMS Hura utm-
MK, 3440 HHKOM NE ZHAM  KAK% I|.IE wtmﬂu.

BoWTo ANéck € EoAMpEun, OyTyE MOmM
A4 € Cﬁ'tllhl,'h.

]

H KOHTO ANEC € FoAAMEYS, of'rp'k MOMH
Ad E lufp'rﬁr:q'h.

TWoyHTAH cnpﬂ--rfk ao.u.-k MAaAEHWR , A
ROYHTATS W TERE Kora m,rr-rap'kﬂ Whe

mﬁ

notice something?




36 <& &Y
B AA HAMENATE  AA
f
akua-ra (a).
Tpegaari OAH nc-.u.&ﬁ HAM®K BAACOATH
CRATATW Laxu ThOEFW, AA MOASPH liasd
CMLicAL H A4 or*ruipm .tﬁmmnm TR HalH
F“HH, %i Ad EHHMJ-HM"L Ha ﬂ"’f‘lilllr To KOETO
HH NPHAABAT™ W TiH A4 NOPACTEM™ T4 A4

npmunnmm HMA-TO TROE Gn;u'rmm HAWS ,
W A4 NOABZOBAMB HAWE-TO OTENELTEO.

45 3 37

I1L.
! ; r
Aospn cor'kTH.
Ul'ﬂrd NE WEWD AA TH CTPBRATL A8ru-TE
HHTO Thi Ad Fo CTESRAWR NA ApBrh-TK.
J‘lhw MHOTW xc-préudmm, MHOrO NOrpRIWKH
chHﬁam'h

Akw nra ‘!'Hﬂ"h. EAHH NE T4 BEpo-
BATH BTOYWH NITh.

To Aokpk NpIATEAR ntp:m, a e Hmnh
g6 yEnewn.

-

36 <& 8%
IMoAnTEA TREAD AA HANFNATE AA

akua-ra (a).

qpma Ad NHIE 'r'li.;H MOAHTER KATA AéHh Ho'mnuﬁ CTip-TR A0AB MAAABHWN , Ad
i o ¢

E€ANO mnme, A .a.pﬂrﬂ TE A4 CTOATE 1O- ROYHTATS W TEEE KOra oyrrapRHw .

AOTAABH H Ad CAIWATR CB 8 HHMANIE. y : e



Watch your Language!

36 *-& ¥
IMoAnTEA MPEAB AA BAYENATE  AA

YETATh - Bulgarian, Cyrillic



Watch your Language!

36 *-& ¥
MoAnTEa NPEAR AA HAYENATE  AA

YETAT'h - Bulgarian, Cyrillic

A - not in Slavic Unicode



Watch your Language!

36 <& &»

IMoAnTEA MPEAT AA HANFHATR  AA
= ' MRy e
yerata ) p'kua-ra (a).

YETAT'h - Bulgarian, Cyrillic

o/

a - not in Slavic Unicode
- but in Non-Slavic Cyr.

- and also in Latin (RO)
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Watch your Language!

o/

d - Latin + Cyrillic!

Presentation: yeTaTh

Encoding: CY-CY-CY-CY-CY-CY



Watch your Language!

A d

d - Latin + Cyrillic!

Presentation: yeTaTrh

Encoding: CY-CY-CY-CY-CY-CY

Presentation: yeTaTh

Encoding: CY-CY-CY-LT-CY-CY



Encode Educated!

Fact: Presence of right Unicode
characters does not force users to
make the right choices.



Encode Educated!

Fact: Presence of correct Unicode
characters does not force users to
make the right choices.

Fact: Using a Unicode font does not
automatically mean that the
encoding of all characters in a
follows Unicode principles or is
correct.



Encode Educated!

Ergo: We need
educated users.




Encode Educated!

Example 2: Transliteration of Soft
Sign/Hard Sign



Encode Educated!

Example 2: Transliteration of Soft
Sign/Hard Sign

PolibCKUN MOHACTHIPH

Ryl’skij Monastyr’

2 £ {
== - M
= |
i T
o e
*UTPam, ,{5( i



Encode Educated!

Example 2: Transliteration of Soft
Sign/Hard Sign

PolibCKUN MOHACTHIPH

Ryl’skij Monastyr’

What's wrong here? Wi T s

e
e b, 7 =
e~



Encode Educated!

PolabcKku MoHaACTBIPH
Ryl’ski] Monastyr’

single curly quotes,
not Unicode translit.
characters




Encode Educated!

Unicode:

e Punctuation [(...;.-+)]

e Characters ABCdef

e Dingbats, Symbols ... vz

Ovce




Encode Educated!

PorabcKku MoHaCTBIPH
R.. ¥ =8 kel

char-char-char-punct-char-char-char



Encode Educated!

PolabcKku MoHaACTBIPH
Ryl’ski] Monastyr’

Presentation: fine
Encoding: problematic



Encode Educated!

Unicode has separate transliteration
characters for these Cyrillic chars.

Miscellaneous phonetic modifiers
02B9

, » transliteration of mjagkij znak (Cyrillic soft
sign: palatalization)

— 02CA “ modifier letter acute accent
— (0301 © combining acute accent

— (0374’ greek numeral sign
,, — 2032 * prime

MOD )
exaggerated stress, contrastive stress

» transliteration of tverdyj znak (Cyrillic hard
sign: no palatalization)

- combining double acute accent

(SpaCing MOdiﬁerS) — 2033 ”.duuble prime




Encode Educated!

Pouibckun MoHaCTBIph
Ryl skij Monastyr

Encoding: Correct
Presentation: well...



Choose Wisely!

Example 3: Confusing choices
between similar characters




Choose Wisely!

Slavic Jat’ vs. Semisoft sign (Sami)

Zeichenpalette

Darstellung:  Code-Tabellen

{ Unicode | Andere Codierungen Fawariten
Unicode | Titel

Kategorie
Q0000300 Diakritische Zaichen

Kombinierende Leichen
Qoo0o370 | Griechische/Koptische Zeichen

Q0000400 Ryrillische Zeichen

Griechische Zeichen

Kyrillische Zeichen

o

T Sinwe<c =

U
3
W
R

]
L]
a4

¥ Informationen
. Ahnliche Zeichen:

'T'st

Mame: CYRILLUIC SMALL LETTER YAT
Unicode: 0463 UTF&

P Schriftvariante

(-]

Einsetzen




That was...

2. Do’s and Don’ts

g I L T oy R e -




3. Problems & Solutions




Missing Characters

Problem: Characters not part of
Unicode (yet)

A.N. CoboneBckunin, CnaBgaHo-pycckas
naneorpadwusa. N3n. 2-e, Cl16. 1908, 52.

B.H. WWenkuH, Pycckasa naneorpagus,
MockBa 1967, 111.



Expanding Unicode

Solution 1:

e build consensus in scientific community
e write proposal to Unicode Inc.

e help making Unicode better, but..

Merrcaasoso Fs. vay. XII B.



Expanding Unicode

.. educate yourself

.. be realistic

.. avoid extremes

.. do not provoke rejection

WCOP 3AECA HE EPOCAT




Unicode.org

@ Submissions, Proposals: Technical
and Philological Aspects!!

@ Pipeline of characters and scripts

@ Rejected scripts and characters

u l'S e Erra a 05 00 O 6 T e ——

| Unicode Home Page Feedback | Site Map | Search

"Without Unicode, Java wouldn't be Java..." — James Gosling (

The Unicode Standard

ow to Use this Site -
FAQ
Glossary of Unicode Terms
General Information HICO eS 0

X
A
-

Displa:
Useful Ry
Enable
Mall Lists
Subset of the Unict

The Consortium

For Members Only
ember Resources
Documents

Copyright © 1981-2008 Unicode, Inc.
All Rights Reserved. Terms of Use

STANDALD

Some of Our Members

s
Qdigicert
Announcements

Unicode CLDR Comi
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r Database
Unihan Datab:

Key Specifications
on (UCA)
| Algorithm (Bidi)
tion (NFi

Technical Publications
Ti rts & Standards

Work in Progress
Calendar of
view
mmitiee

UDHR in Unicode




Unicode Policy

OCS Unicode

“The historical form of the Cyrillic alphabet
IS treated as a font style variation of
modern Cyrillic because the historical
forms are relatively close to the modern
appearance” (UG book, ch. 7)



Unicode Policy

Extending Unicode OCS:

“If, at some future date, the old
letterforms are adequately
documented and the need for them
demonstrated, then they can be added
to this [the Cyrillic-Extended]

block” (Unicode book v. 1, vol. 1, 45)



Proposal to Unicode

How to...

.. write a proposal
(demo: Hist. additions Unicode 5.1)




Proposal to Unicode
That was... Solution 1: Proposals

pro:

% everybody benefits

% official

% best solution for problems that fit
con:

- patience needed

- not an immediate solution



Missing Characters

Solution 2:
- use "private area” of Unicode

NO
TRESPASSING

Add Letters .




‘Private Aread’
® 6.400 Slots

Font - Untitled




‘Private Area’
® 6.400 Slots - waiting to be filled

8066

* Font - Untitled

é

Mecrrcaaroso Ks. nau. XII B.




‘Private Use Aread’

Pro:
e Everything in one font

e Immediate solution
o

IIIIIIIIIIII m




‘Private Use Aread’

con:
e Compatibility between fonts and
documents not guaranteed

e Slots may be in use by others

e Use not coordinated betwara—————
philologies
e Sometimes an infermedl e el o
solution only




Private Use Area

Normal Example...

THIS SIGN HAS

SHARP EDGES

DD HGT TOUCH THE EDGES OF TI'IIS SIGH

'F =
ll".;rr

i ot
i

i
I
"-r.-




Private Use Area

Demo: Normal Example

Gandhari.ttf







I Hpesuepycckue BepecTadsie rpaMoTel :
| a4 p | | A A | | ¢ | |ﬁ'r| €A hep:/ /gramoty.ru/ @ =(Q~ Google ] E]

tKN Fﬁ (KHE @@1} PYKOTIHCHDIE
S... PYCH

1

Caitt paapaboraH B pamkax npoexra “Birchbark Literacy from Medieval Rus: Contents and Contexts”, ¢puHaHcupyemoro INTAS (Ne03513867)

O caiite Moka3aTs rpaMoTy No... (1-956) (ok ) [Cnucok Bcex rpamor]

S

O6 MCTOYHKWKE

Basa gaHHbIX FpamoTa 9

2-A nonoevHa All B., Hoeropog

Bubnuoteka

Hanoba NporHaKHHoOW MYMXEM HEH b
RapTh [OTKPBITS]
Bubnuorpadus

MpamoTa 109
Pybex Xl-Xll es., Hosropog

Heno o nokynke kpaneHol pabbiHun
[OTKDPBITE]

FpamoTa 906
2-A nonoeuka Xl 8., HoBropog




Private Use Area

Site uses a special font

JpeaHepycckne BepecTaHble FPaMoTh

REACCTANME |
AL ‘ R

O caitre MokasaTts rpamoTy Ne... (1-956)

06 McTouMHMKE

Baza paHHbIX lpamoTa 9
2-a nonoeuHa Xl 8., Hoeropog

bubnuoTteka

Manoba nporHaHHOA MYKEM KeHbl
Kapte! [OTKPBITL]

Bubnuorpadua

FpamoTa 109
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Solutions so far:
- expanding Unicode itself
- using “private area” of Unicode
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Character Variation

old, new, connected, Latin i




Solution: Alternate Fonts

character |

characrer




Solution: Alternate Fonts

Font 1:
standard

Font 2:
alternate
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Problems & Solutions

Solutions so far:

- expanding Unicode itself

- using “private area” of Unicode
- using alternate fonts

Next solution
- using OpenType
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What is OpenType?

e Font Technology

e Cross-Platform

e Advanced Typography
e Multiple Languages
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What OpenType isn't

e the same as “‘free fonts”
e or “public domain fonts”



How does OT work?

e scripting language inside fonts
¢ built-in programming
e developed by Adobe




OpenType Fonts

Sample Solutions...
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Unicode Ligatures

e some for Latin
e many for Arabic




Unicode Ligatures

“Presentation forms”
e some for Latin

e many for Arabic

e none for Cyrillic

e none for Glagolitic




OpenType Features

Standard Ligatures
Live Demo ...




OpenType Features
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OpenType Features

“Unconditional Ligatures”

substitute f | by fl;
substitute f i by fi;

Some fonts add longer ligatures:

substitute f fi by f_f_i;

tti th




OpenType Ligatures

DpenT*.pr
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Feuture lign { # Stondord Ligotures
7 Lotin
sub £ 1 by f_1;
gub- F-1 By fil;
sub 1 breveinvertedbelowcmb by 1breveinvertedbelow;
sub m ringbelowcmb by mringbe Low;
sub r ringbelowcmb by rringbelow;

sub u breveinvertedbelowcmb by ubreveinvertedbelow;
} liga;

r ™ Clyph Properties

Font: RomanCyrillicstd
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OpenType Features

“Unconditional Ligatures”



OpenType Features

“Unconditional Ligatures”

I.e. always being used
(but may be script-specific)



OpenType Features

“Unconditional Ligatures”

| 2464 | 2465 | 2466 | 2467 | 2468 | | 246C |

I I

Al'




OpenType Features

not “unconditional”




OpenType Features

“Unconditional Ligatures”

“Discretionary Ligatures”

i.e. if user selects them



OpenType Features

Discretionary Replaces a sequence of glyphs with a single glyvph, which

Ligatures is preferred for typographic purposes. This feature
covers those ligatures that may be used for special effect,
at the user's preference

feature dlig {
sub c t by c_t;
sub s t by s_t;
sub longs h by longs_h;
sub longs 1 by longs_i;
sub longs | by longs_L;
sub longs t by logs_t;
sub longs longs by longs_longs;

} dlig;

ct st-Ct St




OpenType

nt Info {Cmd-0Opt-F)
By Wit BE v

Name feoture dlig { # Discretionary Ligotures
3alt 7 Lotin

cosp sub afi1l@@84 afi11@@8Z by Cyrillictr;
b dlig;

kern
frac
liga
ordn
dlig

hist L |1
& Clyph Properties

Font: RomanCyrillicstd
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Discretionary Ligature

TP Encoding




Discretionary Ligatures

LITERAE LIGATAE.

6 — Oog
60 — 6us
g3 — 2813
g8 — adhg

7 — ¢

Hp — dhp
M — mg
J — P3
3 — aghs




Historical char. shapes

hist Historical Forms Replaces glyphs with their historical forms, like long
form of s or Fraktur form of k.
feature hist {
sub s by longs;

} hist;
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OpenType

Name fegture hist { # Historical Forms
aalt sub [ofi11@@41 ofi1l1@@89] by [ofiil@@41.hist ofiil@@89.

cosp } hist;

kermn
frac
liga
ordn
dlig
hist, i
™ El'l,rph Properties

Font: RomanCyrillicStd
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Alternate char. shapes
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Alternate char. shapes

Serbian & Macedonian
cursive variant forms.

Russian norms on the left. S 'I'andard

Serbian and Macedonian

norms on the right. SOlu-l-ion needed
Note that only one variant, For CurSive

the lowercase /be/ occurs

in both roman and italic styles. VClr'ICllTl'S

The other variants occur
only in the italic style.

6=0
6=0
I =T
2=
o= ]I
0=g
I1=11I
n=1u
T=T
m = Ul







OpenType Features

Pro...
e a lot

® advanced features need
application support



OT feature access
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OT feature access




OT feature access

| ¢ Character X le  Hide Options

.'i'l."arncuzl-: Pro

OpenType > Discretionary Ligatures
— : All Caps T+ #K Fractions

T =12 Small Caps {+ 38 H Ordinal

A swers & superscript o3-S N
IT = 100 Subscript 3= [Titling Alternates]

A2 = 0ot : - v [Contextual Alternates]
S Sl B%U A Small Caps

o T Strikethrough {38/ Clached Zero
—  Ligatures

Regular

Stylistic Sets

Underline Options.... Positional Forms

Strikethrough Options... Superscript/Superior

No Break - Subscript/inferior

'— Numerator

Denominator

Tabular Lining
Proportional Oldstyle
Proportional Lining
Tabular Oldstyle

v Default Figure Style

Adobe apps




OT feature access

886 Character Palette
Wiew ' i |:|h

J GChyph Catalog | Favorites
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OpenType Features

Good for...

% pure character variation

% presentation purposes

% glyphs which have similar
standard Unicode counterpart

% precise placement of diacritics



OpenType Features

Good for...

37

AWHUHU § e

ONE Unicode diacritic - several
shapes or positions realized



OpenType Features

@5 which need their own Unicode
identity

&> which should have their own
encoding



OpenType Technology

CKEA MYCOP 34€CH HE EPOCATY

Solves some problems,
but not all!




OpenType Technology

WEoP SECh He EPoC/T,

Solves some problems,
but not all!

Solves some problems today,
but not all!




That was...

3. OpenType Features

YOUR HEAD; Pz




Resume

% Basics

% Do's and Don'ts

% Expanding Unicode standard
% Using alternate fonts

% Use of 'Private Area’ .
% Using OpenType Features
(Ligatures, Diacritic
Placement, Substitution,
Character Variants etc.)



Thankt Youl!
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This presentation was given at a workshop on Unicode and Slavic Philology
during the “Slovo” conference in Sofia in 2008.
The following paper was the printed outcome of this presentation:
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