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Overview

Introduction: Unicode 
Basics
Do´s and Don´ts
Problems and Solutions

➜



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: 2^7 characters = 128
’Code Pages’: 2^8 characters = 256
Unicode: 2^16 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
…

➜

✓



1. Introduction
Problems in using Unicode

No solution yet for all problems
A standard under development
Not an ad-hoc solution
…

➜



Unicode
Let’s Have a Look…

➜



Unicode - the organisation



UC 5.0 
Cyrillic



UC 5.0 
Cyrillic



UC 5.0 
Cyrillic



names 
and 

numbers

Unicode Docs



• Unicode: defines numbers
• PostScript & pdf: likes names
• Names are not defined in UC
• Names are recommended
• Fonts should have both 
correct numbers and names

Unicode



Unicode Block

➜



Unicode Blocks

Basic Latin, Latin-1, Latin Extended-A, 
Latin Extended-B, Latin Extended 
Additional; Latin Extd C (5.0)
Cyrillic, Cyrillic Extended (= Non-Sl.)
Greek, Greek Extended (= Polytonic)
IPA, IPA Extensions + Supplement
Spacing & Combining Diacritics

➜



Latin-1



Latin-Extended A



Latin-Extended B



Cyrillic



Cyrillic Extended



IPA Extensions



Combining Diacritics



Spacing Modifiers



1. Unicode Basics
That was…



2. Do’s: Watch your 
Language!

➜



✓

➜

Don’t mix languages
(and scripts)

Do’s: Watch your 
Language!



➜

Example 1:



➜

Petăr Beron, 
Riben Bukvar



notice something?





➜

Watch your Language!

- Bulgarian, Cyrillic



➜

Watch your Language!

- Bulgarian, Cyrillic

- not in Slavic Unicode



➜

Watch your Language!

- Bulgarian, Cyrillic

ă - not in Slavic Unicode
- but in Non-Slavic Cyr.
- and also in Latin (RO)



Latin-Extended ARomanian



Cyrillic Extended



Watch your Language!
- Latin + Cyrillic!

Presentation: четăтъ
Encoding: CY-CY-CY-CY-CY-CY ☺

ă

☺



Watch your Language!
- Latin + Cyrillic!

Presentation: четăтъ
Encoding: CY-CY-CY-CY-CY-CY

CY-CY-CY-LT-CY-CY ☹

☺

ă

☺

Encoding:

Presentation: четăтъ ☺



➜

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 text 
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

Рыльский Монастырь
Ryl’skij Monastyr’



➜

Encode Educated!
Example 2: Transliteration of Soft 
Sign/Hard Sign

Рыльский Монастырь
Ryl’skij Monastyr’

What’s wrong here?



➜

Encode Educated!
Рыльский Монастырь
Ryl’skij Monastyr’

single curly quotes,
not Unicode translit. 
characters



➜

Encode Educated!
Unicode: 
• Punctuation [(…;.-+)]
• Characters ABCdef
• Dingbats, Symbols … ∀∌▣◎✔✄❦



➜

Encode Educated!
Рыльский Монастырь

R    y   l   ’   s   k   i   j

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

☹

☺



➜

Encode Educated!
Рыльский Монастырь
Ryl’skij Monastyr’

Presentation: fine
Encoding: problematic ☹

☺



➜

Encode Educated!
Unicode has separate transliteration 
characters for these Cyrillic chars.

(Spacing Modifiers)

ʹ
ʺ



Encode Educated!

Encoding: Correct
Presentation: well…

Рыльский Монастырь
Rylʹskij Monastyrʹ

☹
☺
☺



➜

Choose Wisely!
Example 3: Confusing choices 
between similar characters



➜

Slavic Jat’ vs. Semisoft sign (Sami)

☹
☺

Choose Wisely!



2. Do’s and Don’ts
That was…



3. Problems & Solutions

⇒⌧♃!!



Missing Characters

А.И. Соболевский, Славяно-русская 
палеография. Изд. 2-е, СПб. 1908, 52.

В.Н. Щепкин, Русская палеография, 
Москва 1967, 111.

➜

Problem: Characters not part of 
Unicode (yet)

☹ ☹ ☹

☹



Expanding Unicode
Solution 1:
• build consensus in scientific community
• write proposal to Unicode Inc.
• help making Unicode better, but…

☺



• … educate yourself 
• … be realistic
• … avoid extremes
• … do not provoke rejection

Expanding Unicode



Unicode.org
Submissions, Proposals: Technical 
and Philological Aspects!!

Pipeline of characters and scripts

Rejected scripts and characters

Published Errata

✖



Unicode Policy

“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” (UC book, ch. 7)

OCS Unicode

➜



Unicode Policy

“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)

Extending Unicode OCS:

➜



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

➜



‘Private Area’

➜

• 6.400 Slots



‘Private Area’

➜

• 6.400 Slots -  waiting to be filled



‘Private Use Area’

➜

Pro:
• Everything in one font
• Immediate solution
• …



‘Private Use Area’

➜

Con:
• Compatibility between fonts and 
documents not guaranteed
• Slots may be in use by others
• Use not coordinated between 
philologies
• Sometimes an intermediate 
solution only



Private Use Area
Normal Example…

➜



Private Use Area
Demo: Normal Example

➜

Gandhari.ttf



Private Use Area
Bad Example…

➜



Private Use Area

✖

Demo…



Private Use Area

✖

Site uses a special font
Demo



Problems & Solutions
Solutions so far:
– expanding Unicode itself
- using “private area” of Unicode

➜



✖

Solutions so far:
– expanding Unicode itself
- using “private area” of Unicode

Next solution
– use alternate fonts

Problems & Solutions



Character Variation

old, new, connected, Latin i

➜



Solution: Alternate Fonts

➜



Pro:
• encoding
• presentation

Con:
• some inconvenience,
• some redundancy
• solves certain problems only

Solution: Alternate Fonts

☹

☺
☺

✖



✖

Next solution
– using OpenType

Solutions so far:
– expanding Unicode itself
- using “private area” of Unicode
– using alternate fonts

Problems & Solutions



What is OpenType?

➜



What is OpenType?
• Font Technology
• Cross-Platform
• Advanced Typography
• Multiple Languages

➜



What is OpenType?
• Font Technology
• Cross-Platform
• Advanced Typography
• Multiple Languages

➜



What is OpenType?
• Font Technology
• Cross-Platform
• Advanced Typography
• Multiple Languages

➜



What is OpenType?
• Font Technology
• Cross-Platform
• Advanced Typography
• Multiple Languages

➜



What OpenType isn’t
• the same as “free fonts”
• or “public domain fonts”
 
 

➜



How does OT work?
• scripting language inside fonts
• built-in programming
• developed by Adobe 
 

➜



Sample Solutions…

OpenType Fonts



✖

Unicode Ligatures

“Presentation forms”
• some for Latin
• many for Arabic



✖

Unicode Ligatures

“Presentation forms”
• some for Latin
• many for Arabic
• none for Cyrillic
• none for Glagolitic



✖

Standard Ligatures

OpenType Features

fl fl
Live Demo …



✖

Presentation

OpenType Features

fi fl
Encoding f i f l



✖

“Unconditional Ligatures”

OpenType Features



OpenType Ligatures



✖

“Unconditional Ligatures”

OpenType Features



✖

“Unconditional Ligatures”

OpenType Features

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



“Unconditional Ligatures”

OpenType Features

#а# #а҃#



✖

not “unconditional”

OpenType Features



✖

“Unconditional Ligatures”

OpenType Features

“Discretionary Ligatures”

i.e. if user selects them



✖

OpenType Features



✖

Discretionary Ligature



✖

Discretionary Ligature

Presentation

Encodingтр

☺

☺



✖

Discretionary Ligatures



Historical char. shapes



Historical char. shapes

Presentation

Encoding
ч

☺ ☺



Alternate char. shapes

Presentation Encoding☺ ☺



Standard 
solution needed 
for cursive 
variants

Alternate char. shapes



✖

Pro…

OpenType Features

• a lot



✖

Pro…

OpenType Features

Con…

• advanced features need 
application support

• a lot



✖

OT feature access

Adobe apps



✖

OT feature access



OT feature access

Adobe apps



OT feature access

Character palette



✖

Good for…

OpenType Features

★ pure character variation
★ presentation purposes
★ glyphs which have similar 

standard Unicode counterpart
★ precise placement of diacritics



✖

Good for…

OpenType Features

ONE Unicode diacritic - several 
shapes or positions realized



✖

Not good for characters…

OpenType Features

which need their own Unicode 
identity
which should have their own 
encoding



✖

Solves some problems,
but not all!

OpenType Technology



✖

Solves some problems,
but not all!

OpenType Technology

Solves some problems today,
but not all!



3. OpenType Features
That was…



✖

★ 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.)

Resume



Thankъ You!



Discussion



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:

Sebastian Kempgen: Unicode 5.1, Old Church Slavonic, Remaining Problems – and 
Solutions, including OpenType Features. In: Slovo. Towards a Digital Library of 
South Slavic Manuscripts. Proceedings of the International Conference, 21–26 
February 2008, Sofia, Bulgaria. Sofia 2008, 200-219.

The paper is available online.
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