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“Kleinschriftsprachen”
 



“Kleinschriftsprachen”
‘lowercase languages’





Overview
Introduction

Status Quo : What’s Available

Problems: Missing Pieces

Perspectives: More Characters

➜



Thematik des Vortrages

➜

• Linguistik und Informatik
• Datenverarbeitung
• Orthographie, Paläographie
• Phonetik, Phonologie
• Typographie
• Standardisierung



Bereiche des Vortrags

➜

• Russische hist. Orthographie
• Russische Phonetik
• Polnische hist. Orthographie
• Sorbische hist. Orthographie
• Kroatische Akzentologie
• Bulgarische Phonetik
• Altkirchenslawisch
• Balkanphilologie
• Allgemeine Phonetik
• Mediävistik…



1. Introduction

ASCII: 2^7 Zeichen = 128

’Code Pages’: 2^8 Zeichen = 256

Unicode: 2^16 Zeichen = 65.536

Versionen: v. 1.0 1991, v. 4.1 2005

Meilenstein Version 4.1: Glagolica

➜

✗



Unicode: Cyrillic

➜



Some 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 (= Hist.)

IPA, IPA Extensions + Supplement

Spacing & Combining Diacritics
➜



‘Private Area’

➜

• 6.400 Slots
• Kompatibilität nicht garantiert
• Benutzung auf eigene Gefahr
• Schon in Gebrauch
• Gebrauch unkoordiniert



‘Private Area’

➜

Ist echter Bedarf da für das 
betreffende Zeichen, und/oder

Es ist mehr Information notwendig 
über Grapheme und stilistische  
Varianten, über Unicode-Grundlagen

Wenn mehrfach in Anspruch 
genommen, dann …



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

Pipeline of characters and scripts

Rejected scripts and characters

Published Errata ✓

✖



2. Status Quo
What is already available?

What has been accomplished?

A few appetizers



(Latin Extd-Additional)

Translit. for historical 
letters:

Ѳѳ: Ḟḟ     [1E1E, 1E1F]
Ѵѵ: Ẏẏ    [1E8E, 1E8F]✓

➜

Russian Translit.



Russian Translit.

(Spacing Modifiers)

✓
➜

ʹ
ʺ



Macedonian Translit.

✓

✗ ✓
(Latin Extd-A, B) ➜



Cassubian

✓

(Didn’t have a single CodePage)

➜



Nasal Vowels

Ąą Ęę Įį Ųų– Polish orthogr., 
! ! ! ! ! ! ! ! ! ! ! Lithuanian
Ǫǫ – 
Sami, Old Icelandic
Ǭǭ – 
Old Icelandic

ǫ̆ ę
̄ –
 not precomposed

✓

➜



Long/Short Vowels

✓āēīōūȳ – long vowels
ăĕĭŏŭ_ - short vowels
ў
 –
 not precomposed in 
Latin, available in Cyrillic 
(for Byelorussian)

✖

✓

✗



3. Missing Pieces
Oversights, mistakes, 
problems, missing characters, 
encoding problems etc.



Štokavian Accents

rising falling

long   ́   ̑
short   ̀   ̏
Vowels: a e i o u r

➜



Štokavian Accents

 r̀ missing from UC!

➜

á é í ó ú ŕ • Latin 1
à è ì ò ù    • Latin 1

ȁ ȅ ȉ ȍ ȕ ȑ • Extended B
ȃ ȇ ȋ ȏ ȗ ȓ • Extended B

✗

✗



Štokavian Accents

rising falling
long  ́   ̑short   ̀   ̏

Sr̀bija
hr̀vatski

random examples…

➜



Štokavian Accents

Stokavian accents in Serbian

…same as in Croatian!

И.И. Толстой (сост.), Сербскохорватско-русский словарь. 
Изд. 3-е, исправл. и доп. Москва 1970. ➜



Štokavian Accents

Stokavian accents in Serbian

…same as in Croatian!
…but not available in UC

➜



Štokavian Accents

✖

Latin:  23 of 24

Cyrillic: nothing so far

rising falling
long  ́   ̑short   ̀   ̏



Croatian Digraphs
matching Serbian Cyrillic

✓

➜(Latin-Extended B)

✓



Cyrillic ‘UK’

two variants:
ligature or digraph

➜(Cyrillic Hist.)



Cyrillic OU/ou

three forms needed 
– just as for the Croatian digraphs!

UPPER
CASE MIXed lower

case

ОУ Оу оу ➜



Cyrillic OU/ou
Mistake in Unicode 4.1 docs:

✗

✗ ✓

✓
➜



Cyrillic OU/ou

➜

3 forms are needed;
but…
if only 2 are available,
they must be OU/ou,
not Ou/ou, because…



Cyrillic OU/ou
3 forms are needed;
but…
if only 2 are available,
they must be OU/ou,
not Ou/ou, because…

OûGODITI
ugoditi

✗

this is not acceptable

➜



Greek OU/ou
strange omission 
from a Slavicist’s point of view…

Ȣȣ

✖

no ‘ou’ ligature in Unicode-Greek!



Russian Phonetics
just added in UC 4.1:

✓

➜

✗

✗



Russian Phonetics
just added in UC 4.1:

✓

➜

✗
1) wrong
2) wrong

✗



Russian Phonetics
really needed for [ы]:

needed and available✓

✗

➜

needed but not available

available but nonsense✗



Russian Phonetics

✗

➜
K. Gabka (ed.), Einführung in das Studium der russischen Sprache. 
Phonetik und Phonologie. Düsseldorf 1975, 34 & 164.

dotless ı, not iota!



Russian Phonetics

Avanesov 
1972

➜

Cyrillic +
Latin +
Greek +
Diacritics



➜

✓

✓
✗

✗

Russian Phonetics
 Cyrillic абвгде…

 Latin/IPA    

 Greek γ α

 Diacritics ˆ ´ ` ˙ ˙˙ …

̯h i j ə ʌ∽

Р.И. Аванесов, Русское литературное 
произношение, Москва 1972.



Additional character ‘Nasal’:

Р.И. Аванесов, Русская литературная и 
диалектная фонетика, Москва 1974, 50.

➜

Russian Phonetics
∽ [223D]

✗



Russian Phonetics
Just accepted (‘Pipeline’):

✓ˊ̄ etc.

➜



Slavic Phonetics
Also needed…
– Russian: ˆ́

✖

и̂э̂е̂ˊ́́

΅ аоу΅̈ˊ̈́

✗

– Protoslavic/
Indoeuropean

ˉ̆ ‘long or short’

ˉ̂ ‘long w. circumflex’



Bulgarian Phonetics

✓

Reviving OCS characters:

s = dz
ч = dž

✖

✗

Граматика на съвремения 
български книжовен език. Том 

І. Фонетика. София 1982, 29



Sorbian Orthography
Some Sorbian Characters:

✓

✗

(Latin Extd.-A, Extd. Additional) ➜



Sorbian Orthography

Bogumił Šẃela, Grammatik der niedersorbischen 
Sprache, Leipzig ²1952, 1 (Cottbus ¹1906). ➜



Sorbian Orthography

Bogumił Šẃela, Grammatik der niedersorbischen 
Sprache, Leipzig ²1952, 3 (Cottbus ¹1906). ➜



Sorbian Orthography

K.E. Mucke, Historische und vergleichende Laut- 
und Formenlehre der niedersorbischen 
(niederlausitzisch-wendischen) Sprache. Leipzig 
1891 (Reprint 1965,18) ➜



Sorbian Orthography

✖

Typographic challenge: Design

S with stroke; r rotunda



Polish Orthography

Jakub Parkosz, Traktat o ortografii polskiej.
Warszawa 1985, 78. (Original: ca. 1440) ➜

✗



Polish Orthography

Jakub Parkosz, Traktat o ortografii polskiej. Opracował 
Marian Kucała. Warszawa 1985, 53.
(Original: ca. 1440) ➜



Polish Orthography

St. Zaborowski, Orthographia seu modus recte scribendi 
et legendi polonicum idioma quam utilitissimus. 
Cracoviae 1514/1518.

➜

✗



Polish Orthography

St. Murzynowski, Orthographia Polska. 
Königsberg 1551.

➜

✗✗



Polish Orthography

St. Murzynowski, Orthographia Polska. 
Königsberg 1551.

➜

“r rotunda”

✗



Polish Orthography

✖

J. Januszowski, Nowy karakter polski i 
Orthographia polska
(Jan Kochanowski, Łukasz Górnicki).
Cracoviae 1594

✗



Czech Orthography

Latin, Medieval German etc.
v = u = [u]

➜



J. Schröpfer, Hussens Traktat „Orthographia 
Bohemica“ […], Wiesbaden 1968, 82, Fn. 25.

✗

Until 1849:
initial [u] = v; [v] = w

Needed:

v́
v́dolj “valley”

Czech Orthography

➜



✖

✗

Needed for Czech: v́ ‘v́dolj’

Needed for German: v̈ ‘fv̈hret’

Czech Orthography



Historical Cyrillic

“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)

The Basic Principle:

➜



Hist. Cyrillic

“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)

- creates as many problems as it 
solves!

The Basic Principle:

➜



Hist. Cyrillic

✖

"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)

A Glimmer of Hope:



OCS, Old Russian
Application more or less trivial…

A ≈ А
B ≈ Б
W ≈ Щ

etc.
➜



OCS, Old Russian
functional identity

fl ≈ Љ
› ≈ Њ
G~ ≈ Ѓ
K~ ≈ Ќ

➜



OCS, Old Russian

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

✗

but then we find…

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

✗

➜



OCS, Old Russian
first problem…

fl ≈ Љ !
› ≈ Њ !
F ≈ Ђ ?

(because Ђ ≈ Đ)
➜



OCS, Old Russian
functional identity no correspondence

fl ≈ Љ
› ≈ Њ
F ≈ Ђ
G~ ≈ Ѓ
K~ ≈ Ќ

Ä ≈ ?

R~ ≈ ?
S~ ≈ ?
X~ ≈ ?

➜



OCS, Old Russian
best-known problem…

Æ ≈ Я ?
Æ ≈ Å ?

– Unicode does not have Æ
– being added to 'private area'

➜



OCS, Old Russian

✖

best-known problem…

best solution: Æ æ separate glyphs!

Æ ≈ Я ?
Æ ≈ Å ?



Early Modern Russian

[jo]

18th century
(AG-1802) ıo
Karamzin

1797 ë
̂

➜

✓

✗

variation: io, jo, ио, ıo…ˆˆˆˆ



Early Modern Russian
wrong: iô, iȏ, ôi
acceptable: ı̂oıo ıo͡ ✗

Россійская Грамматика, соч. Имп. Росс. Акад., 
СПб. 1802, 37 ➜



Early Modern Russian

Unicode: either both or none -
too important for private area!

✗

[jo] [jа]

‘Old Form’ ё
‘Modern 
Glyph’ ë я

я

➜



Early Modern Russian
100 years after Peter I removed it 

from the Russian alphabet…

➜



Early Modern Russian

✖

100 years after Peter I removed it 
from the Russian alphabet…

Россійская 
Грамматика, 
соч. Имп. 
Росс. Акад., 
СПб. 1802, 3

я considered cursive form of я
like т - m, д - д, etc.

✗



Cursive Cyrillic

✖

✗

Standard 
solution needed 
for cursive 
variants



Old Russian

✖

Jotated Jat'

Separate glyphs or variants of jat?

✗>



Old Russian

✖

Jotated Jat'

Separate glyphs or variants of jat?

a-æ,e-«,å-•,ø-œ

✗>



Old Russian

✖

Not encoded yet:

fl › F Ä
Æ T K L Ç ✗



Old Ukrainian

М. Смотрицький, Грамматіки Славенскиѧ 
правилное Сѵнтагма. В Евю 1619 ➜



Old Ukrainian

М. Смотрицький, Грамматіки Славенскиѧ 
правилное Сѵнтагма. В Евю 1619 ➜



Old Ukrainian

➜



Old Ukrainian

➜

Ja. Rudnyc’kyj, Lehrbuch der ukrainischen Sprache. 
3. Auflage, Leizpig 943, 2.



Old Ukrainian

М. Смотрицький, Грамматіки Славенскиѧ 
правилное Сѵнтагма. В Евю 1619 ✖



Old Russian
znaki prepinanija 1 ✗

Л.В. Черепнин, Русская палеография, 
Москва 1956, 374-376.

➜

1 zapjataja
2 podstolija
3 pribyl'ca
4 pribavlenaja
5 točka
6 položitel'naja
7 kendema



Old Russian
znaki prepinanija 2

✗

Л.В. Черепнин, Русская палеография,
Москва 1956, 374-376.

➜

  8 kavyka
  9 slogija
10 statija
11 stišica
12 otrikal’



Old Russian
udarenija i pridyxanija

✗

➜

13 oksija
14 zvatelco/psili
15 iso/isso
16 okovavy
17 varija
18 dasija
19 apostrof

Л.В. Черепнин, Русская палеография,
Москва 1956, 374-376.



Old Russian
Titlo & Co.

✗

➜

20 titlo
21 vzmet
22 pokrytie
23 kamora
24 stjaga
25 smyček
26 erok, ertica

Л.В. Черепнин, Русская палеография,
Москва 1956, 374-376.



Old Russian
Smotrickij 1618: Grammatika

➜

Л.В. Черепнин, Русская палеография, 
Москва 1956, 377.

1 oksija/ostraja
2 varija/tjažkaja
3 perispomena/
oblečenaja
4 iso/dolgaja
5 kratkaja
6 psilija/gustaja
7 erik, paerk
8 apostrof



Old Russian
problem: paerok

✗

Н.Г. Самсонов, Древнерусский язык. 
Москва 1973, 57

➜



Old Russian
problem: paerok

✗

– has two basic forms
– stands between characters!
– is not a diacritic!

➜



Old Russian
problem: paerok

✗

– has two basic forms
– stands between characters!
– is not a diacritic!
≠ UC+033E "comb. vertical tilde":   ̾

✗

➜



Old Russian
part of the solution

– letter!
– Mac./
Russ.
– one of 
two forms 
of paerok

 

‘apostrophe’ – Leskien

’
➜



Old Russian
current Unicode solution?

✖

 

[jo]
0451

[jа]
044F

apostr.
02BC

‘Old 
Form’ ё ʼ

‘Modern 
Glyph’ ë я ’

я



Roman Numerals: Everything present

➜

Old Church Slavonic

✗



✖

✗
Slavic Numerals: Nothing present (҂) ✗

Old Church Slavonic

Roman Numerals: Everything present



Old Church Slavonic
Numbers, Numbers

А.Х. Востоков, Грамматика церковно-
словенскаго языка изложенная по дрейвнейшимъ 
онаго письменнымъ памятникамъ. СПб. 1863, 9 
(Reprint Köln 1980)

10 T
t'ma

100 T
legion

1 Mio
leodr

10 Mio
voron

100 Mio
koloda

1000 Mio
t’ma tem

➜



Old Church Slavonic
encoded so far…

✖

 

10 T
t'ma

100 T
legion

1 Mio
leodr

10 Mio
voron

100 Mio
koloda

1000 Mio
t’ma tem

✗ ✗(✗)



Glagolitic Translit.

✗

✓

✗

➜



Glagolitic Translit.

✗

✓

✗

➜



Glagolitic Translit.

A. Leskien, Handbuch der altbulgarischen 
Sprache, Heidelberg 1969, 9.

✗

➜



Glagolitic Translit.
Samples: Cyrillic Iota

И.В. Ягичъ, Глаголическое письмо. В:
Энциклопедія славянской филологіи, вып. 3, 
“Графика у славян”, СПб. 1911, 232.

✗

✗

Jagić, Edition of 
Codex Marianus,

passim

➜



Glagolitic Translit.

✗ÌÏ ÎÛ ⁄
Needed: Cyr. Iota + dotless ı

– Iota ≠ duplicate form, not Greek
– Cyr. iota with dasia (asper) is freq. variant
– used by Leskien, Jagić, Diehls etc.
– compatibility with legacy data important
– ï hardly in use instead of iota

➜



Glagolitic Translit.
Design: Cyrillic Iota

Greek
Serifed

OCS
Black

➜



Glagolitic Translit.
Design: Cyrillic Iota

Cyrillic
Sans

Roman

Cyrillic
Serifed
Roman

✗
Greek
Serifed
Roman

✗

➜



Glagolitic Translit.
Design: Cyrillic Iota

✗

Evangeliarum Assemani. Codex Assemani 3. 
slavicus glagoliticus. Ediderunt Josef Vajs & Josef 
Kurz. Tomus II. Edidit Josef Kurz. Pragae 1955, 3, 
89

➜



Glagolitic Translit.
Transliteration with ï

Н. Каринский, Хрестоматия по древне-
церковно-славянскому и русскому языкамъ. 
Часть первая. Древнейшие памятники. Изд. 2-е. 
С.-Петербургъ 1911, 3.

not widely used
 
 

➜



Glagolitic Translit.
Transliteration with ï

Н. Каринский, Хрестоматия по древне-
церковно-славянскому и русскому языкамъ. 
Часть первая. Древнейшие памятники. Изд. 2-е. 
С.-Петербургъ 1911, 3.

not widely used
creates problems

for typesetting and interpretation

➜



Glagolitic Translit.
Transliteration of Nasals

Ⱔ ➟ Ⱔ
 
 
 
 

✗

➜



Glagolitic Translit.
Transliteration of Nasals

Ⱔ ➟ Ⱔ
Ⱕ ➟ Ⱕ

 
 
 

✗

✗

➜



Glagolitic Translit.
Transliteration of Nasals

Ⱔ ➟ Ⱔ
Ⱕ ➟ Ⱕ
Ⱘ ➟ Ⱘ
Ⱙ ➟ Ⱙ

 

✗

✗

✗

➜



Glagolitic Translit.
Transliteration of Nasals

Ⱔ ➟ Ⱔ
Ⱕ ➟ Ⱕ
Ⱘ ➟ Ⱘ
Ⱙ ➟ Ⱙ
Ⱖ ➟ ‘YO’

✗

✗

✗

✗
➜



Glagolitic Translit.

✖

Transliteration of Nasals

Ⱔ ➟ Ⱔ
Ⱕ ➟ Ⱕ
Ⱘ ➟ Ⱘ
Ⱙ ➟ Ⱙ
Ⱖ ➟  ? 

✗

✗

✗
?



Glagolitic Translit.

✖N.S. Trubetzkoy, Altkirchenslaw. Gramm. Wien 1954, 22

✗

✗



Glagolitic Translit.

✖

Croatian 
Norm

✗

J. Bratulić, Leksikon hrvatske glagoljice, Zagreb 1995, 98, 146.

✗

?



Croatian Glagoljica

✖

Different characters 
or stylistic variants?

J. Bratulić, Leksikon hrvatske glagoljice, Zagreb 1995, 175.

✗

✗ ✗

?



Bosančica

✖



Bosančica

✖



Bosančica

✖



Glagolica

✖

?

“Pe Glagolitic” – 
Fact or Fiction?



Glagolica

✖

“Pe Glagolitic” – 
Facts

No text with this character



Glagolica

✖

“Pe Glagolitic” – 
Facts

No text with this character
Still Unicode has a slot for it

– and a picture, too!

[Unicode 2C1A + 2C4A]



Glagolica

✖

“Pe Glagolitic” – 
Unicode Docs

Unicode Chart & Text

? ?



Glagolica

✖

“Pe Glagolitic” – The Source

“Paris Abecenarium”
И.В. Ягичъ, Глаголическое письмо,

СПб 1911, таблица VІІ

?



Glagolica

✖

The 
‘Proof’

?



Superscripts

✓
➜

Latin: Many Superscripts (cmb)
for Medievalists (German!):
uͤ (=ü) aͤ (=ä) oͤ (=ö); vͦ etc.

(Comb. Diacritical Marks)



Superscripts

Cyrillic: No Superscripts at all in UC

Афанасий Никитин, Хожение за три моря
Троицкий список

✗

✖



Ligatures

✓ ➜

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



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

➜



Ligatures

Unicode is not the 
place to handle 
ligatures – font 
technology instead

✖



Balkan Philology
• OCS-Cyrillic for Romanian

Ll ✗
L. Djamo-Diaconiţă: Limba documentelor 
slavo-române emise în Ţara Românească 
în sec. XIV şi XV. Bucureşti 1971, 49



Balkan Philology
• Greek for Albanian



Balkan Philology
• Greek for Albanian

• Greek for Macedonian…



Balkan Philology
• Greek for Albanian

• Greek for Macedonian…
• Arabic for Byelorussian & Bosnian…



General Phonetics

Not yet implemented…

✗

Bavarian dialect atlas



General Phonetics

Not yet implemented…

✗

various phonetic symbols



Medieval Philology

Not yet implemented…

✗

✗

✓



4. Results



Some Results…

ˆ́΅∽



Thankъ You!



N.B. The following two papers were the printed outcome of this presentation 
which was originally given at the corresponding conference:

Sebastian Kempgen: Unicode 4.1 and Slavic Philology – Problems and Perspectives 
(I). In: A. Miltenova, D. Radoslavova, E. Pancheva (eds.), Computer Applications in 
Slavic Studies. Proceedings of Azbuky.net. International Conference and 
Workshop. 24–27 October 2005, Sofia, Bulgaria. Sofia 2006, 131–159.

Sebastian Kempgen: Unicode 4.1 and Slavic Philology – Problems and Perspectives 
(II). In: T. Berger, J. Raecke, T. Reuther (Hgg.), Slavistische Linguistik 2004/2005, 
München 2006, 223–248.

Both papers are available online.
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