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Unicode 4.1 and Slavic Philology
Problems and Perspectives (II)

0. Introduction

In the first paper devoted to the current state of encoding Slavic characters into
Unicode (KEMPGEN 2006) ' we gave an introduction to the topic, outlined vari-
ous achievements in the current version of Unicode (v. 4.1, 2005), mainly be-
cause not all of them are common knowledge or available in standard fonts like
Times or Times New Roman, and then we discussed many of the historic or
special characters of the Slavic languages that have not yet been encoded in
Unicode. Space did not permit us to cover everything in the first article, so this
second article will take up where the first paper left, and will also present more
illustrative material for some of the topics from the first article. The reader
might find it useful to be familiar with the first article before reading the pre-
sent one, but knowledge of the first article is not a prerequisite.

As for the first paper, it should be noted that the purpose of this paper is
not to claim that all characters mentioned in this article should be encoded in
Unicode, but merely to point out those areas where further investigation is
needed, where a common understanding of the principles and practice of treat-
ing characters should be developed among Slavicists. The paper is also meant
to be a contribution to formal proposals which will be submitted to Unicode,
Inc. to have more characters encoded.

One important thing that is also worth repeating is that if a character, may
it be a letter, an accent or some other sign, is defined in Unicode, that does not
mean that a certain font contains an image of that character. Thus, it would be a
misconception to think that because font X does not have character Y, Y is not
available in Unicode. Most people today will, for example, use Times New Ro-
man (from Monotype) on the PC (and now on the Macintosh, too), and Times
(from Linotype) on the Macintosh. A comparison of these two common fonts
(see Appendix) will show that, unfortunately, Times New Roman has less to
offer to a Slavicist than Times, but Times is not as widespread on the PC
whereas on the Macintosh it is a standard since the invention of desktop pub-
lishing in the 80’s (although of course only now under OS X with an extended
Unicode character set).

—

Available electronically from the ‘Kodeks’ server: http://kodeks.uni-bamberg.de/

2 It might be worth pointing out that version 3.05 of both Times New Roman and Arial
for the Macintosh have the same character set as their PC counterparts. Thus, any data
and file exchange that is based on these fonts will be completely without problems.
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224 Sebastian Kempgen

To make up for the deficiencies in the standard fonts mentioned above, the
author of the present article has produced a font named Kliment Std that is
available for free. This font is aimed especially at Slavic medievalists, and it
features a lot of those characters not present in the above-mentioned reference
fonts. ‘Kliment Std’ is available for download from
http://kodeks.uni-bamberg.de/AKSL/Schrift/KlimentStd.htm

and also from the ‘Repertorium’ website. It is being used in the present paper
where the standard fonts do offer support for a character in question.

1. Unicode Blocks

For practical purposes, Unicode, a table consisting of 65.536 cells in which
each character has its own unique number and also a name, is normally orga-
nized into “blocks”. Thus, for example, all Cyrillic characters for the Slavic
languages form one block, Soviet additions to the Cyrillic alphabet form an-
other block etc.
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Fig. 1: Cyrillic Unicode Block (‘Lucida Grande’ font)

This pertains to the Latin accented characters used by today’s Slavic languages, and to
the contemporary orthography of Cyrillic. The differences — and problems — however
begin to start immediately beyond that point.
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2. Notes on available characters and solutions

2.1. The UKk ligature

Among the historical additions to the Slavic block there is the ‘Uk’ digraph, i.e.
Oy / oy. Sometimes this character is rendered as a digraph, and sometimes as a
vertical ligature, i.e. 8 8 (see Fig. 1). However, one can either have the digraph
or the ligature in the Slavic Cyrillic block, not both.

Just browsing through all characters available in a given font will, how-
ever, reveal the presence of 8 8 at another location: They are available as Latin
letters in the Latin Extended-B block, character codes [0222] and [0223]. This
is somewhat unexpected because it is well known to Slavists that these charac-
ters were introduced into the Cyrillic alphabet under the influence of the Greek
alphabet and its writing conventions. In the Greek section of Unicode, how-
ever, these vertical ligatures aren’t available. The reason why the vertical liga-
ture is not present in Unicode as a Greek character is because Greek official
bodies vetoed its introduction on the basis that it’s use is ‘a mistake’, and that it
will be corrected by teachers. However, the vertical ligature is being used today
even in printed form, see Fig. 2 for an example in the name of a famous Greek
biscuit company.

MAMAAOMUAD

Fig. 2: Greek vertical OY ligature in use today

Anyway, from the Greek alphabet the ligature found its way into the alphabets
of the Algonquin and Huron languages. Thus, the Greek vertical 8 8 became a
Latin letter present in two Indian languages but the language it was borrowed
from, Greek, does not have that character in Unicode because officials did not
like it there, and the need of philologists wasn’t considered relevant enough to
overturn the official vote.

Now from a user’s standpoint it wouldn’t make much of a difference if the
8 8 is a Greek, a Cyrillic or a Latin letter — if it’s there, it can be used. That’s
indeed true, but it is also true that one will then have a mixture of Greek and
Latin letters within one word, or of Cyrillic and Latin. This has negative side
effects on sorting, spell checking, hyphenation etc. and such a mixture of char-
acters should be avoided. For the very same reasons, Unicode has a Cyrillic ‘A’
even if already has a Latin ‘A”’!

The same observation is also valid for other characters: Cyrillic characters
not yet available in Unicode may look identical to Latin characters elsewhere in
other Unicode blocks, and thus it is tempting to use them instead. However, as
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we wanted to point out here, that is not the ideal approach, although certainly
practical if no other solution is available at a given time.

2.2. Long and short vowels
Available in Unicode are precomposed characters for most long and short vow-
els:

Long vowels: aé
Short vowels: a¢

What’s missing from this chart is a short y, which, however, can be composed
from its parts: y. One may be tempted to simply use the Byelorussian character
instead, which looks identical. While for a printed text or an on-screen repre-
sentation it makes no difference whether the ¥ is Cyrillic or Latin, this distinc-
tion is important for settings concerning the language of the text in a word-
processor file, for hyphenation, for sorting etc., i.e. for text processing and text
encoding — see above.

3. Problems in Unicode 4.1 — continued

3.1. Stokavian Accents — the missing double grave accent

Serbian and Croatian use four accent marks to denote the four possible combi-
nations of long vs. short duration with rising vs. falling tone. The accepted
norm uses acute (~) for long-rising, grave () for short-rising, an inverted bow
( *) for long-falling and a double grave accent () for short-falling. These four
diacritics go over any of the following six vowels: a e i o u r, totalling 6 x 4 =
24 different character combinations. Of these 24 characters, 23 are covered as
precomposed characters by Unicode 4.1, while one has been forgotten: » with
grave accent: . This omission was treated more fully in the first article. As one
can see from the preceding sentences, it is sometimes necessary, when one
writes about accents, to typeset them by themselves. This is why Unicode has
among its blocks a section devoted to ‘spacing modifiers’, i.e. accents with
their own positive width, and a section devoted to ‘combining diacritics’, i.e.
accents which have zero-width, i.e. which will not move the insertion point in a
word-processor, and which will be displayed instead above or under the pre-
ceding character. Such ‘combining diacritics’ are also known as ‘flying ac-
cents’.

While most accents required for Slavic phonetics are available as spacing
accents as well as non-spacing accents, the one accent missing is the double
grave accent. It is available in the ‘Combining Diacritical Marks’ block at
[030F], but not in the ‘Spacing Modifiers’ section. There, however, we find a
“modifier letter middle double grave accent” at number [02F5] among several
other “middle” modifiers. They all differ from normal modifiers in their height:
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they do not sit above characters but to the side of them: x“x. In other words: a
normal spacing modifier double grave accent is missing from Unicode at pre-
sent and should be added as a ‘spacing clone’ of the corresponding combining
diacritic.

3.2. Sorbian and Polish orthography

In the first article on this subject, we already mentioned that for Sorbian several
characters are missing. We will be presenting some additional illustrations
here.

I. Lautlehre
§ 1. Buchstaben

Das Niedersorbische wird heute ausschlieflich mit lateinischen
Buchstaben geschrieben. Da bis 1933, wo der Nazismus jede nieder-
sorbische Kulturarbeit erstickte, neben der erwdhnten Schreibweise
auch mit deutschen Buchstaben, letzteres sogar hiufiger, geschrieben
wurde, sei zum Verstindnis der dlteren Schriften auch diese Schreib-
weise mit angegeben.

a) Lateinische Schreibweise: abbcéddzdzzeé ffgh

b) deutsche Schreibweise: abBygciddy of fee@ff ab

chijktlmmndAopprf FsS§ts§céuwwyzi
G iiEtimuiind opped ((H)BidDtfdcuwwyfj

Die Benennung der Buchstaben entspricht dem Deutschen; dazu
merke: ¢, dZ, §, Z nennt man Cej, diej, Sej, Zej; &, Z, & = Cet, Zet, &,
§ = e§; 1 = el; ch, dZ = cha, dzal.

Fig. 3: Character table from Swela (1952, 1).

The characters that are not available in Unicode are precomposed b’ and f’,
which may not really be necessary given that they can be composed from their
parts quite satisfactorily, and the long s ( [) with stroke. See Fig. 5 for some
more samples. The long s with stroke is an addition to Unicode that would be
needed. Because this character was always and only printed using broken script
fonts (‘Fraktur’), the lowercase character is not the ‘normal’ s, but the long s
( [). Implemented for a modern typeface, it would look like this:

Fig. 4: Serifed design of S and long s with stroke
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z,{  weiches s (lesen) za — fa fiir (Sache), zly — {ly bose.

s,  hartes s, 8 (Griile, mifl): se — fie sich (Erbse), gus — guf die
Gans (der Guf3).

C,3  wie dt. z: cas — jaff die Zeit, cera — jera Linie (zerren).

Z,§  ganz weiches dt. sch mit j verbunden: Ziwy — jiwy wild.

$, f  dt. sch mit j verbunden: $ele — {dhele Kalb, $§pa — fchpa Stube.

¢, ¢f  dt. tsch mit j verbunden = t§: séina — f{cfina Rohr, séani§ —
fejanifch schillern.

dz,d =d + Z: zdZarZa$ — fofarjafh erhalten.

v

z,§ volles sanftes sch, wie im Worte journal: Zaba — jaba der
Frosch, Zywy — jpwy lebendig.

§,fd hirter als dt. sch (Pascha), $esé — {defcj sechs, 3narl — fdhnacl
der Goldammer (schnarren), b&§¢o — béfdcfo ihr waret.

¢ ¢f  volles tsch (Kutscher) = t3: laZ&ej — lnjcjej leichter.

dz, »j = d -+ Z: IdZej — Ibjej leichter.

f,fd =sch, steht in manchen dlteren Schriften nach k, p, t statt

heutigem §: kiej — kej, tfawa — tSawa.

Fig. 5: Character samples from Swela (1952, 3).

In the history of Polish orthography, the work of Jakub PARKOSZ (ca.
1440) stands out as the first attempt to distinguish hard and soft characters. In
the first part of the article on Slavic philology and Unicode, we already pre-
sented a scan from modern printed editions of his works. We will present here
the handwritten original:

94,.;2..., K e
3 :&Eﬁ?ﬁf LR S
28 fot S a‘r...,m) "1

A L

[22 “M‘w&:s(, 'Q

Fig. 6: Character samples from J. Parkosz (URBANCZYK/OLESCH 1985, 53)

Here, one can se the square and round b in the first line under the Latin de-
scriptions ‘grossum’ (hard) and ‘molle’ (soft), and the square and round p in
the third line, again with ‘grossum’ and ‘molle’ above them. As was already
stated in the first article, Parkosz’s suggestions never became popular even
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Unicode 4.1 and Slavic Philology 11 229
with his contemporaries because these distinctions were hard to realize and
more a question of writing styles or font design than true graphemes.

We will present additional here material concerning the so-called r ro-
tunda, the ‘round r’. Just as the Latin s is available in Unicode in two forms, the
standard form and the long s, the r rotunda needs to be encoded as the second

28|

Fig. 7: r, r rotunda, s, and long s (‘Breitkopf” font)

In contrast to German, in Polish the » rotunda carried a functional load: it
helped to distinguish -rz- [Z] from -r-z- [rz] (see URBANCZYK/ OLESCH 1985, 36
on Murzynowski 1551). The r rotunda was also in use for Sorbian, see the sec-
ond line of the table in Fig 8:

18 TaseLLaniScHE UEBERSICHT DER NS. ALPHABETE.
Fabricius | Fryco Zwahr | TeSnaf- | Casopis Mein Ober- Alt-
1706 4796 1847 Swjela M. 8. Alphabet || sorbisch | slovenisch
p b p P P p p
r r r r r > 7 r
—  |sdh—fd| — — a — g i
B () # s8 % s s 8 8
fdh B sch f § $ § 3
fd b schj fdh § i 5 _
t t t t t ¢ t t

Fig. 8: Alphabet chart from MUCKE (1891; repr. 1965, 18)
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230 Sebastian Kempgen

3.3. Unified Jers and Nasals
In Cyrillic texts, we find a so-called ‘unified jer’, which is written as a middle
form between the two standard jers, and we also find so-called ‘unified nasals’:

b ARIRAKR

Fig. 9: Unified Jer and unified nasals (‘Method’ font)

All these character pairs are not yet available in Unicode. Their very essence
lies in the fact the scribes could not decide or did not know or were not aware
of which one of each pair to write, and therefore they went for a middle form.
This, of course, means that these middle forms cannot be identified with either
one as being a stylistic variant. At this point, it should be noted that these ‘uni-
fied’ letters are not identical to the characters used in the so-called ‘one-jer-
texts” which exhibit only one of the jers, but where the form of this letter is
clearly one of the two.

3.4. Transliteration of Glagolitic Nasals
Now that the Glagolica has been included in Unicode in its version 4.1, it is
only logical to check if all characters needed for the transliteration of Glagoli-
tic into Cyrillic are available. First problems in this area were noted in the first
article — the case of the missing Cyrillic lota.

The transliteration of the nasal vowels from the Glagolitic alphabet into
Cyrillic letters presents another currently unsolved problem. Let’s have a look
at the transliteration:

€ © A v
€ © A -
¥} o A v
H o R v
€ o PR v
2 © ‘YO -

The € — nasal E (first line) — can be transliterated into Cyrillic. In the second
line, there is special character that occurs in Zographensis and in Marianus: ¢€;
it is encoded in Unicode as a separate glyph even if it is recognized to be a
variant of the glyph in the first line.
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€ 6

L Zen | s
Fig. 10: Variants of EN in Unicode

According to TRUBETZKOY, the glyph € denotes a nasal O; however, be-
cause its shape is derived form the nasal E (€ <€), it is usually transliterated
using a modified Cyrillic nasal E (A < A) whose form actually occurs in Su-
prasliensis (but is not encoded as a separate letter in Unicode). Consequently,
the A should be added to the Cyrillic block not only in its own right, but pri-
marily because it is needed to transliterate €.

The jotated nasal E (3€), the nasal O (3€) and the jotated nasal O (4€)
can all be transliterated, as lines three to five show. However, sometimes the
need arises to single out the first part of the jotated nasal O, i.e. @, for example,
to write about it, and it also seems to occur in a non-connected form in actual
manuscripts. Here, the situation becomes even less clear: it is unclear how to
transliterate this part into Cyrillic; sometimes we simply find the Latin digraph
‘YO’ although it clearly does not represent the phonetic value correctly.

TRUBETZKOY’s OCS Grammar (1968, 22) presents two additional interest-
ing transliteration characters:

22 N. 8. Trubetzkoy
I. Gruppe II. Gruppe II1. Gruppe IV. Gruppe
(Einer) (Zehner) (Hunderter) (Tausender)
1 &+ a 10 PR 4 100 b r 1000 & ¢
2 b 20 & Us 200 KR s 2000 I ¢
3 VW v 30 AR P 300 UU ¢ 3000 R @
£ % g 40 » i 400 & i, 4000 R 3
5 &b d 50 & l 500 b f 5000 A d (k)
6 9 e 60 F m 600 O =, 6000 b =z,
7 &% 2 0 P n 700 @ o, 7000 4 &
S ¥ 3 80 3 01 800 & ¥ 8000 P i,
9 & =z 9 P 900 YV ¢ 9000 € »w

Fig. 11: TRUBETZKOY s transliteration of Glagolitic
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The transliteration for numbers “30” and “800” are unusual additions, de-
rived from the shapes of the Glagolitic letters, it seems, and mixed into the set
of Latin letters used for the rest of table. This seems to be a singular use of
these nonstandard characters, so they may not merit inclusion into Unicode.

This, however, brings us to the next interesting area:

3.5. Transliteration of Glagolitic into Croatian (Latin)

While Glagolitic has been and usually is being transliterated into Cyrillic, we
should not forget that in Croatia this is not the case: there, the Croatian or
Square Glagoljica is transliterated using Latin characters.” If we take a look at
Fig. 12, we see one character that is not present in Unicode:

b 3

i il |

W za starije spomenike g, za mlade §
o 0

wy ¢

B ¢

p Ju

4 -H 6

H 6

B é, za vrijednost »ja« — &

Fig. 12: Croatian transliteration of Glagolitic (BRATULIC 1995, 98)

A not-so-common character is the ¢ with circumflex (¢) which is available
in Unicode at [0108] and [0109]; it can, of course, also be composed from its
parts. The j with diacritic needs to be looked at more closely. While Fig. 12
seems to show a j with circumflex (which is available in Unicode at [0134] and
[0135]), another figure from the same source clearly shows shows an inverted
breve:

Fig. 13: Croatian transliteration of Glagolitic (BRATULIC 1995, 146)

3 Bulgarian or Round Glagolica and Croatian or Square Glagoljica are considered to be
the same script in Unicode, and the difference between them to be stylistical.
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A j with an inverted breve is not yet available in Unicode. Also, such a charac-
ter cannot be made up from its parts because a ‘dotless j’ is also not yet avail-
able so that would be another character that needs consideration.

3.6 Croatian Glagoljica: variants or separate letters?

The encoding of the Glagolica presents another interesting case: in the first
drafts of the original submission, the two variants representing the back jer
(first line) were both present individually, just as the two variants representing
the front jer (second line).

b 4 ‘0,17 *Halsy H 1

4 4

Fig. 14: Glagoljica variants of the Jers

In the final proposal, however, only the variants for the front jer survived,
while the second variant for the back jer (encircled in Fig. 14) has not been en-
coded separately. While the two characters are surely related, one could still
have preferred to have them both available.

3.7 Bosancica
This brings us to the one Slavic script that seems to have not yet been consid-

ered as such at all: The Bosancica.

J A o 0
G B m P
o \' P R
I—L G C S
ah £ D L T
€ E ¥ U
€, X, 7 ¢ F
2 DZ x H
e 1 Ly é, ST, S¢
A, X b, ¢ (derv) u c
cc K v ?
A L (NN} S
AN L] b poluglas
~ M 6, B JAT
Arf NJ

Fig. 15: Bosangica alphabet (from Zubrinié¢ 1996,70)
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The question which of these characters are different enough to warrant
separate encoding is not easy to answer. Several candidates could be singled
out, primarily ‘V’, ‘D’, C/D, and ‘N’, with C/D being the favorite.

3.8. Superscripts

Superscripts are another example where a solution has already been implemen-
ted for medievalists working with the Latin alphabet, while no comparable so-
lution exists for Cyrillic. Nearly the complete Latin alphabet is currently al-
ready as superscripts; Fig. 16 shows a sub-set only:

0363 0364 0363 0366 0367 0365 0363 O35 4 OZ6E 036C 0360 OZ6E OZ6F

a e i 0 u C d h m r t Vv X

| L | | | | L | | L | | |

Fig. 16: Combining Latin superscripts in Unicode

These superscripts allow the writing of u (= i), a (= ), 0 (= &) etc., which is
very important for medieval German.” However, as we said, no superscripts are
available for Cyrillic, even if some have very distinct shapes, see Fig. 17 for the
‘d’ and the ‘z’, maybe less so for the ‘x’.

S A o BT '
MIEHBI . ABC rf)(oﬁmﬁfﬂ/(a;mm .ﬁrﬁ'mufu
‘A’H\ b ABCACOL TS . /\lAzf €A o A AAHOCE .
j;mdymm. ﬂmiﬂblﬁc‘fﬁﬂ’?ﬂbt. m/(o'ﬂ‘\zﬂuf‘d,ﬁi
ﬁnd,SAMﬂomAulayeﬁ AAHAT G .ﬁnﬁm-mcmﬂ
Aaray m’fioy ,Alc:f:ASxﬁjdmAzAl’leﬂfk.
- A . o - : ;

it

A‘A’TGYFAAHAE&{A,P:,AEG f(dyﬂﬂﬁoﬁ:\fﬂ
4: 0 AN Aﬂdtnfjrﬁ' : A‘A?Qilyrhl/l\nAEEﬁfA .

Fig. 17: Cyrillic superscripts in Afanasij Nikitin’s
‘Voyage Beyond the Three Seas’ (Troickij spisok)

4 German orthography is remarkable in that it always had clear rules of how to replace

non-ASCII-characters by sequences of ASCII characters: 4 > ae, 6 > oe, Ui > ue, > ss.
These same replacements are also being used today in e-mail addresses (i.e. a person
called ‘Miiller’ will always choose the sequence ‘mueller’, never ‘muller’, for his/her
e-mail address).
These rules do not seem to be well known abroad where the umlaut characters are usu-
ally simply replaced by the base character instead (i.e. & > a, 6 > o, Ui > u). Very
strange-looking is, however, the practice to subsitute a Greek beta ( B ) if no German
double s ( ) is available — this can sometimes be observed in Russian printing.
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3.9. Ligatures

Ligatures are, by their very nature, a most pleasing subject, aesthetically speak-
ing. The history of Latin typesetting knows much more ligatures than a normal
user today will be aware of. Fig. 18 gives an impression of an extended set of
ligatures in a modern ‘expert’ digital font.

Ligatures
ae fb ¢ fy ee £f i fh it fj fh it fj ky fl
gg gy oe $p ggy fr st ft ip py tw tt tw tty
MM @ M M FF @ FE FI B X FL IA
NT@OMERWDITIPWITW ILTY R

fftﬂ'yﬁ NISfSEE'I‘EEE

Fig. 18: Expanded set of Latin ligatures in a modern typeface

In Unicode, ligatures are considered “presentation forms”. Quite a number
of such forms are required for Arabic where the shape of a character depends
on its position in the word (beginning, middle, end). For reasons of compatibil-
ity with legacy code pages, Unicode preserves some ligatures for Latin (see
Fig. 20, left part). However, for Cyrillic and Glagolitic, there are no ligatures at
all available in Unicode. Both script systems do know quite a number of liga-
tures. In Cyrillic, there are at least a dozen common ligatures (see Fig. 19), but
there are hundreds of actual ligatures to be found in texts.

By PiliremaorTimacm
Fig. 19: Sample OCS Cyrillic ligatures (‘Method’ font)

The same is true for Glagolitic, and Fig. 20 (right half) shows a well-
known table listing ligatures consisting of two and even three characters. It may
be worth mentioning here that Greek manuscripts also show a large number of
ligatures, which are also not present in Unicode.
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Fig. 20: Latin ligatures in Unicode, and a table of Glagolitic ligatures

3.10. Numbers
Fig. 21 shows the “Numbers” block in Unicode, consisting of various fractions
and then Roman numerals in uppercase and lowercase:

2150 2151 2152 2153 2154 2155 2156 2157 2158 2159 2154 2158 215C 2150 215E 215F

B\ B Y5 | % |5 | Y5 | Ve | Yo | 8|98 |8 | B Y

[} jc jc i vl jo j jc [t [} jo i j

2180 2181 2162 2163 2164 2165 2168 2167 2168 2169 2164 216k 216l 216D 216E Z16F

[ I IV V VIVIVIIX X XIXIIL |C D M

2170 2171 2172 2173 2174 2175 2178 2177 2178 2179 2174 217E 217 217D 217E 217F

1 mliwv| v vivinvin|ix | x (xi/xull|cld m

Fig. 21: Fractions and Latin (Roman) numbers in Unicode

In contrast to this, for Slavic no precomposed numbers are available. As a
visual reminder of the Slavic writing conventions for numbers might serve Fig.
22. For Slavic, we have the ‘thousand’ symbol encoded, but nothing else.
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C/10B’AHCHRI LU®PU

— — - — o —s B 8 B s
odu nEn .r. o‘&'o 6 S B H IO‘ lll
| 2 3 4 S 6 7 8 9 10
— —8 8 — —" B B L
al BRI TE Al €1 SI ]1 HI Al
1 122135 -1&: IS S 47 48 'I9
— — — — — — — 0
K A M B 3 O 0 9
20 30 40 50 60 70 80 a0

— e ad —
100 200 300 400 500 600 700 800 S00
-— -— i — o -—

ed BT A €
1000 2000 3000 4000 5000 10000

Fig. 22: Slavic numbers (source: web, from an unnamed 1977 almanac)

That is, for each number, the user is expected to type at least four parts: a
half-high dot, then the letter, a titlo over the letter, and again a closing half-high
dot. The problem here is that to successfully compose the Slavic numbers from
their parts, we need a titlo that goes above two letters — see numbers 11 to 19,
and such a titlo is not yet available, only one which goes directly above a letter.
The best implementation for the longer titlo would probably be a nonspacing
diacritic that is to be typed between the two letters, very similar in principle to
the ‘combining double macron’ that is available in Unicode at [035E]. So, a
‘combining double titlo’ is what should be added to Unicode.

3.11. Balkan Philology

A broader perspective on Slavic writing systems is in order if we want to fully
cover all their uses. First, there is the use of OCS Cyrillic in Romania, where it
was used until the 19™ century. From a manual of Romanian paleography, there
is clear evidence of an additional accepted OCS letter (see Fig. 23).

LITERA A

Litera J\, obtinuti prin modificarea grafici a literei X 7, in documentele
muntenesti ale secolului al XV-lea apare o singurd dati, intr-un act de inti-
rire dat pentru mindstirea Govora ” de voievodul Radu cel Mare: wr rad
none Aoat no JHS aoanns Gopsuer ,din capul poienei, in jos, prin (pe in)
valea Cioricei” (1499 iul. 13, Arh. St. Buc., S. I., nr. 118).

Desi atestatd intr-un cuvint romanesc, totusi unicul exemplu in care
gdsim aceastd literd nu ne d3 posibilitatea de a ne referi la valoarea sau valo-
rile acestei litere in general 81. In acest unic caz, grafia ne determini si afir-
mam cd A noteazd nazalitatea vocalei care precedd pe H 82.

Fig. 23: OCS letter ‘IN’ in Romanian (DJAMO-DIACONITA 1971, 49)
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This same character is also known from Slavic texts, representing a simi-
lar, but not identical sound.

It is well-known that the Greek script has been used on the Balkans for
neighbouring languages: It was in use in Bulgaria during the First Kingdom
before OCS was to become the official language with its own alphabet, and it
was used for Macedonian in the 19" century before the language acquired an
official status (after WWII). The Greek script was also used for Albanian, and
in the sample shown in Fig. 24 we see some interesting character-diacritic
combinations not known in Greek itself (epsilon with underline, kappa with
over-dot, epsilon with gravis and underline, sigma with dieresis, pi with over-
dot — all in the first two lines of the sample).

3. Griechische Lettern.

P TR T R e, R T s w ’r .
[ idire (VE XE Y& UTE XISA XLNPTE & ‘.a‘.":t‘f;ra-'jiflﬂs EfLELE LT LOTE UTOE-
] - o ] | = ]

=

g
; P s i g el Ay o r . o — "
TEQLU YLOoTE 00 TEQTE OVpACHL 1T, GL XOVVTHE TEVETE VIE xleA détoh & 4

O
S
=

a NP or . . 5 r . A} » 1 A
pre de' emva vubet foukey & adpps %E v 00dyste méo @harzve:
= 7ETE . EVE
[ransseription: Yati inii t5i ye mbii kiel, kidfti sintiruarii dmiri it.
Artii mbretiiria yote, U mbiiftii wrdiiri i1, si kundrii mbiinetic dic kiel! astu e de

mbii de. Epna ndwet mbutsiin ¢ sorme tSi na Su yetii per fistiind, I de ndiiléna

Fig. 24: Albanian written using Greek letters (after FAULMANN 1880)

At present there is no evidence that the Arabic script when applied to Ma-
cedonian yielded any additional characters, but its application to Byelorussian
and Bosnian would have to be carefully researched to see whether this adapta-
tion resulted in any characters or character plus diacritic combinations that are
not available yet in Unicode or cannot be produce from available parts.

3.12. General Phonetics

Concluding our overview of areas that should be considered from a Slavicist’s
point of view, general phonetics should no be completely forgotten. While most
phonetic symbols are already available in Unicode, there are some symbols that
were either not sanctioned by the IPA but still are in use or have been sug-
gested at some point in time. Fig. 25 shows a list of various such additions not
yet implemented in Unicode at present.
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v regm
W3- 080Mm o8

Fig. 25: Some phonetic symbols missing from Unicode

Many of these symbols are present in PULLUM/LADUSAW (1986), an excel-
lent source on phonetic symbols, their history and meaning. It might be worth
noting that one these symbols is being used by the Bavarian dialect atlas:

X

Fig. 26: open o-¢ ligature (PULLUM/LADUSAW 1986, 120)

4. Encoding Strategies and Questionable Characters

4.1 Ukrainian Ghe-upturn

Not every special character, however, that researchers have noted needs inclu-
sion into Unicode. Let us look at such a case here.

TRUNTE (2001, 324-327) remarks that SMOTRYC’KYJ uses a special char-
acter in his 1619 grammar and he even typesets it. The character in question
can be seen in Fig. 27 in the Greek loanwords Grammatiki, Orfografia, Ety-
mologia. TRUNTE calls this character an ‘allographe’ or ‘variant’ (2001, 325) of
r, and he says that it “stands for” Greek gamma (327).

YTOECTECPLAM M ATIKA.

Gc-r'n u;s'ﬁ'c'rnoe xg,mom:'rao EArW H
r,u'run MHCATH o\{ vaqm -

w /7
KoAHicw (0TBMACTIH JpaMATIIH 2

Y OP,A,OH)afbu.
‘fe-u:im'. -< éTVMNoﬁA-
CY‘N'I‘Aalc .

L Hpocw,w as
Fig. 27: Use of Ghe-upturn in SMOTRYC’KYJ (1619, a v)
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)
Y10 ecTm nHeMA
€orn Pméni’.« “aCTE mp?,q-k'/mam .
/ > o
KoAHKW €cTn nHeme Caaaﬁ(ﬂﬁ‘f;

‘Ie'rup,gem\.
’
ae arnmr. emﬁsﬂﬁﬂg’ul
KAMHO"PcTo\anHg $ X
wq vmql'aus'ﬁennule

3

MHAHA.MHAMA.wHAHo.g\F,o,Y.

Fig. 28: Alphabet from SMOTRYC’KYJ (1619, a g)

Now what do these pictures really show? We see a “g” that does not fit the
rest of Church Slavonic letters very well, and although it is reminiscent of the
capital Cyrillic letter I or I, it is clearly a lowercase letter in both figures. Note
that SMOTRYC’KYJ uses the ‘normal’ I' in the uppercase-only title question
‘What is Grammar?’ and, in the same word, but printed in lowercase letters, the
Ghe-upturn in the fourth line of Fig. 27.

By pure chances, the author happened to have the label of a Greek wine
bottle which allowed for some interesting observations: This label has the same
letter in it which SMOTRYC’KYJ uses: again, it clearly is a lowercase letter (see
the first word in the first line, where it is used twice, and the first word in the
second line of the text). Now it becomes clearer that what SMOTRYC’KY]J uses is
nothing but a Greek lowercase Gamma in the context of OCS letters. This ex-
plains the difference in design (it is lighter than the true OCS characters) and
the special form.’

Tl xa Cpgagwan agd b
Hawh Crvodoi K ae. }u{e?ﬁ(&,%

Fig. 29: Modern Greek wine label with script gamma

5 The same Greek gamma is also present in the table of Greek letters in Ivan Fedorov’s
Ostrog ‘Azbuka’ from 1578 (see 1983, 2).
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As the wine label shows, this form of the Greek lowercase gamma is still
in use today when a font is required that should look a bit more traditional and
handwritten.

If we now take a look at a Ukrainian grammar (RUDNYC’KYJ 1943, 2), we
again see the same character in his alphabet table where he shows printed and
handwritten forms of all characters:

o . - -
£ el J 6| b b
B, B C)% A v, 1
6 s Jﬁ ha h
e - ge g
A, m :.@ g :;f de d
EclE . e

Fig. 30 Ukrainian G and Ghe-upturn (RUDNYC’KYJ 1943, 2)

As we can see from these figures, the Greek Gamma has been adapted into
the construction principles underlying the Cyrillic alphabet which features
many lowercase characters that are “small versions” of the respective upper-
case letter where the Latin alphabet uses special forms for the lowercase letters
(which derive from handwriting). Just compare Cyrillic T-t, M-m to Latin T-t,
M-m etc.’ That is, the special tall Greek lowercase Gamma which SMoO-
TRYC’KYJ uses was later reinterpreted as being an uppercase character, and a
small version was derived from it to form the lowercase character. This also
explains why in hand-written form, the normal Cyrillic G and the Ghe upturn
look different, although the printed forms are very similar to each other (see
Fig. 30).

So, the remarks by TRUNTE could and probably should be worded a bit
differently: In SMOTRIC’K1)’s Grammar we do see a new character, and because
it stands for the sound [g], and not [h], it is a phoneme and not an allophone: if
it is already considered to be a Cyrillic character, it isn’t a tall variant of r, but
of r ! The very fact, however, that the tall Greek version of the Gamma is being

6 See KEMPGEN (1993) for some quantitative measurements of alphabet systems with
regard to their internal structure.
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used can be considered as a proof that this is still a borrowed Greek character
and not yet a Cyrillic character. In contrast to this, one can indeed say, as
TRUNTE does, that o ‘stands for’ Greek theta (0) in certain manuscripts, be-
cause both characters are different to each other and clearly belong to different
script systems. But in our case we simply observe the origin of the Ukrainian
‘Ghe upturn’ character which began its life as a borrowed tall lowercase Greek
script gamma.

If one wants to typeset SMOTRYC’KYJ today, there would be several solu-
tions: one could simply use the modern Cyrillic ghe upturn character (i.e. r ) or,
if more fidelity with the look of the original is required, an alternate tall form of
the lowercase ghe upturn could be used. Finally, another obvious solution
would be to use a Greek font with a tall lowercase gamma, just as SMO-
TRYC’KYJ did for his ‘Grammar’. In any case, this is not a new character that
would be missing from Unicode, and it seems a somewhat strange omission
that TRUNTE does not identify the special character that he sees in SMoO-
TRYC’KYJ’S ‘Grammar’ with the Ukrainian ghe upturn of today.

4.2. Encoding variants

This brings us to a more general consideration of how variants can be encoded
within the Unicode framework. Let us take the Jery as an example (see Fig.
31). First, we have an old form (with the ‘hard sign’ as its first part) and a
newer form (which has the ‘soft sign’ as its first part. This newer version also
has two basic connected or ligature variants (see middle section): the connect-
ing line either is somewhere at half height or at the top the character. And then
we also have instances where the second part already has the dotted i as its sec-

'l bl K BI 'kl bl

Fig. 31: Variants of the ‘jery’

Basically, there would be four ways to encode variants:
1) use of the ‘private area’ for everything but the standard form,;
2) separate fonts — one for the standard form, another one having variants;
3) use of font and software technology;
4) have Unicode, Inc. add them to the standard.

These solutions have their advantages and disadvantages:

The use of the ‘private are’ has the advantage of having all variants in a
single font and the disadvantage of lack of compatibility between fonts and
their users’ documents.
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The use of different fonts for variants has the advantage that all variants
have the same Unicode number as the basic glyph which means all software
treats them as the same character with only different ‘looks’. An advantage is
also that such a solution is immediately possibly. The disadvantage here is that
for each new variant of a letter, one needs a new font — possibly a dozen for
some characters. As only certain characters do have variants at all, this means
that many slots in these additional fonts would remain empty because they are
not needed. This clearly is not the most economical or practical way to handle
variants either.

Solution 3 can be demonstrated by taking a look at the Mac OS X version
of ‘Lucida Grande’, the system font. This font has some Czech alternate char-
acters built-in, but not in the private area, see Fig. 32.

HoH do A Ao S ARk W Ho Ho

5y 9 g € €

A WA bt bt

J !:'_1 O ® ¢ F1

o) o) =] =] -]

Fig. 32: Built-in variants in ‘Lucida Grande’ font

The clue to the non-use of the private area are the three asterisks above
each of the character: characters in the private area have their own number
which is not the case here. A user accesses these alternate shapes through func-
tions built into his word processor. ‘Text Edit’, for example, OS X’s standard
text editor, has a menu entry ‘Character Shapes’ > ‘Traditional form’. See also
Fig. 33 for a possible user interface solution — it shows a part of the ‘character
palette’ window where a user can simply point and click on a variant to select
1t.

oy oy oy Oy (é}; gy 8 Oy OY oy oy

Campus Campus Campus Campus Inessa Inessa Alt Kiment Kiiment Ladoga Ladoga Ladoga
Gara...Bold Garam..talc Garam..talic Garam..ular  Regular Regular  UC Reguiar UC Al.gular Pro Bold Pro Bo..talic P lalic

oY 8 8 or OV my

Ladoga Lucka Lucida Pnonetca 8 Tatin
Fro Reguiar Grand...ular Granda Bold Regular Reguilar Regular

Glyph Variants in Selacted Font : Lucida Grande

8 Oy

&~ | Q Insert with Font

&, This is a glyph variant; it may not be displayed correctly in other applications or on the Internet

Fig. 33: User interface for selecting variants in OS X

The advantage of such a solution is that all variants are built into the basic
font, no redundancy of empty slots in additional fonts is present, but there are
also some important disadvantages: in this case the user must rely on software
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vendors of word processors to implement a function to select ‘traditional
forms’ in their software. Also, the correct display of these alternate shapes can-
not be guaranteed with fonts other the one that has originally been used, and
cross-platform compatibility is even less clear. This, therefore, is the solution
that requires the most coordinated effort by various software vendors (font
vendors, word-processor vendors, and system software vendors) and as such is
the least practical solution.

Solution 4 would be ideal if we could rely upon Unicode, Inc. to add all
recognized variants to the standard in a timely manner and font vendors to fol-
low up with expanded character sets in their fonts. However, the disadvantage
here is that no immediate solution is possible if a solution is needed now and
not in several years time. Also, more importantly, the success of such a strategy
is unclear, even if some variants are already encoded as separate glyphs in

 ZZed

Fig. 34: Sample variants available in Unicode

Another problem is the important question which shapes to treat as differ-
ent characters and which ones to treat as variants, stylistic or other.

5. Conclusion and Outlook

As both papers have shown, there are quite a few areas in Slavic philology that
need careful consideration which characters to submit to Unicode, Inc., for in-
clusion in a next revision of the standard. These amount to several dozen char-
acters at the very least. If we compare the treatment that Latin has been given
with the treatment of Cyrillic and Glagolitic, we clearly see that the Latin al-
phabet is at present much better supported with respect to the needs of medie-
valists, paleography etc., although even there many wishes remain unfulfilled at
the moment. Much of the support an alphabet receives from Unicode and
within Unicode depends on the initiative of individuals working in the field
who are at the same time interested in computer technology and therefore will-
ing to submit proposals to the Unicode consortium.

As of this writing (April 2006), Ralph CLEMINSON has submitted a pro-
posal to Unicode, Inc. for inclusion of some 40 characters (most of them pairs).
The author of the present article contributed various illustrations and sugges-
tions apart from his oral presentation at the Sofia conference (which formed the
basis for both articles). All characters included in the proposal are Cyrillic —
Old Church Slavonic and its transliteration as well as Old Russian are the main
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focus. The proposal does not include al/l Cyrillic characters mentioned in our
two articles, but many of them, and no Latin characters. Consequently, more
work needs to be done, in the area of Cyrillic characters as well as in the area
of Latin characters, and even Glagolitic.

Abstract

The present paper is the second in a series presenting an overview of Slavic phi-
lology with respect to version 4.1 of the Unicode standard. Reviewing East, West
and South Slavonic languages, their alphabets and writing systems, the first pa-
per already revealed at least a dozen characters that need to be encoded in
Unicode, among them several (soft) Cyrillic characters with a tail at the right
side, the Cyrillic old-style I&, a Cyrillic Iota (uppercase and lowercase), a Cyril-
lic dotless lowercase 1, the Cyrillic Paerok (no distinction between uppercase and
lowercase), number signs, accents etc. This second article presents even more
characters, among them a Latin S with stroke, the ‘r rotunda’, problems in the
transliteration of Glagolitic into either Cyrillic or Latin, a broader perspective on
Balkan philology etc.
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http://www.unicode.org/Public/4.1.0/charts/Codecharts.pdf
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Appendix: Some fonts and their features for slavists

Kliment Std | Times / Times New
v. 1.7 Helvetica Roman /

v. 5.0d10el Arial v. 3.05
(Win/OS X) | (OS X) (Win/OS X)

Basic Latin v v v

Latin-1 Supplement v v v

(= Western Europe)

Latin Extended-A v v 4

(= Eastern Europe & more)

Latin Extended-B some most some
Croatian Digraphs v v -
Maced. Translit. (&) v 4 ——
Stokavian Accents v 4 ——
Nasal o v v ——

Latin Extended Additional (256) some 4 ca. 1/3
Maced. Translit. (K) v 4 ——
Russ. Hist. Translit. (f, y) v 4 ——
Sorbian (m, p) v 4 ——

IPA — Phonetic some 2/96 1/96

Spacing Modifiers v 80/80 11/80 9/80

Translit. of Jers v —— ——

Combining Diacritics v 112/112 40/112 5/112
(= ,,Flying Accents®)

Greek
Modern Greek v v v
Archaic Letters (Koppa, Stigma, | v —= —=
Sampi...)

Classical Greek —— 4 ——

Cyrillic
Std. Russian & Slavic v v v
Macedonian Add. (&, 1) v 4 ——

Hist. Add. (bax..)) v —— ——
Ukrainian Ghe (T 1) v v v
Non-Slavic Cyrillic —— cal/2 ca. 1/10
(ex GUS-Countries)

Glagolitic —— —— ——
Transliteration into Cyrillic v == —=
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Kliment Std | Times/ Times NR/
v. 1.7 Helvetica Arial
v. 5.0d10el v. 3.05
(Win/OS X) | (OS X) (Win/OS X)
Armenian, Georgian, Hebrew, —— — — (supported Hebrew,
Arabic, Ethiopian by other fonts) | Arabic
General Punctuation 70/112 18/112 27/112
Superscripts/Subscripts (0...9) 30/46 —— ——
Currency (Euro...) 1/48 3/48 6/48
Comb. Diacr. for Symbols (O) v —— ——
Number Forms 49/64
Add. Fractions (2/3...) v —— 6/13
Roman Numerals v v ——
Arrows 6/112 —— 7/112
(complete in (complete in
Apple Symbols) | Wingdings)
Mathematical Operators 45/256 12/256 15/256
(T, [,#..) (complete in (complete in
Apple Symbols | other fonts)
font)
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