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1 Introduction

This is a proposal to encode the ‘Old Sogdian’ script in Unicode. It is a significant revision of the following
document:

» L[2/15-089 “Preliminary Proposal to Encode the Old Sogdian Script in Unicode”

An ISO proposal summary form is attached. This proposal addresses comments made on previous versions
in the following reports:

» [2/16-037 “Recommendations to UTC #146 January 2016 on Script Proposals”
» L2/17-037 “Recommendations to UTC #150 January 2017 on Script Proposals”

A proposed Unicode encoding for the later ‘Sogdian’ script has been presented in:
» L2/16-371R “Revised proposal to encode the Sogdian script in Unicode”
The present proposal has been reviewed by Nicholas Sims-Williams and Yutaka Yoshida, who are leading

scholars of Sogdian studies.

2 Background

The proposed Unicode encoding for ‘Old Sogdian’ encompasses a group of related scripts used in the fol-
lowing records for representing Sogdian (ISO 639: sog), an ancient Eastern Iranian language:

* Kultobe inscriptions The oldest Sogdian records are stone inscriptions found at Kultobe, here-
after ‘K’, in modern Kazakhstan (see Sims-Williams & Grenet 1998; Grenet, et al 2007). Fourteen
inscriptions have been discovered and studied (see figures 26, 27). They have not been concisely
dated, but the archaic features of the script and language indicate that they precede the ‘Ancient
Letters’.
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* ‘Ancient Letters’ The earliest attested Sogdian manuscripts are known as the ‘Ancient Letters’
(see figures 28-35), hereafter ‘AL’. These paper documents were found in 1907 by Aurel Stein in
Dunhuang, western China. Based upon internal evidence the ‘AL’ may have been written during
312-314 ck (Sims-Williams 1985; Grenet, et al 1998).

» Upper Indus inscriptions Sogdian text appears on more than 600 rock carvings at Shatial and
other sites in the Gilgit region of Pakistan (see figures 36, 37). These ‘Upper Indus inscriptions’,
hereafter ‘UII’, have been dated to the 4th—7th centuries CE (Sims-Williams 1989, 2000), and
some more precisely to the latter half of the 5th century (Yoshida 2013).

» Short inscriptions on coins and vessels A script resembling that used in AL and UII is used for
inscriptions on coins and vessels from the ancient principality of Chach, situated around modern
Tashkent, Uzbekistan, and surrounding areas (see figure 39).

The scripts of these records are derived from Imperial Aramaic and exhibit the following features:

* Repertoire Of the 22 letters of the Aramaic alphabet, 20 are attested in the repertoires of these
scripts. Analogues for teth and goph do not exist. Of these 20, 17 have distinctive representations,
while 3 share a resemblance. In AL and UII, the shapes of daleth and ayin are in general identical
to resh, but may be distinctive in K. The letter faw has a unique final form in K. All 20 letters are
exhibited in K 4 and occur collectively in AL. The AL contain additional letters that do not occur
in K, such as distinctive final forms of aleph, beth, nun, sadhe, taw; special forms of ayin; and a
new form of Ae (see § 3.1). Numerical signs are attested in AL and UII, but not in K.

o Letterforms The shapes of letters in AL and UII are nearly identical. The letterforms of K are
more archaic and reflect constraints imposed by the method and medium of inscription. The
shapes of gimel, he, yodh, lamedh, shin in the three varieties differ from the Aramaic originals
and corresponding letters in related Iranian scripts. They may be considered characteristically
‘Sogdian’. The special forms of ayin in AL do not occur in K or UL, or in any other script. A
comparison of letters in related scripts is shown in table 1 and figure 42.

o Structure Each variety is a non-joining abjad, similar to Hebrew. Letters retain their shapes
within a word. Some letters have distinctive word-final forms, but there are no formal conventions
for their usage. The strokes of adjacent letters of a word may connect or overlap as the result of
cursive writing. This type of conjunction differs from that of later ‘formal’ and ‘cursive’ Sogdian
scripts, which possess intrinsic conjoining behaviors similar to Arabic, as shown below:

Old Sogdian Later Sogdian
swyoyk ‘Sogdian’ Y5329 M
sm>rknoc ‘of Samarkand’ LAY L 2Y) Lr)u.\uﬁ

* Directionality These old Sogdian varieties are written from right to left in lines that advance
from top to bottom. Some UII are written vertically with letters rotated 90° counter-clockwise
with lines that advance from left to right (see § 4.5).
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These scripts may be considered typologically identical on the basis of their graphical and structural features.
For purposes of character encoding they may be unified within a single Unicode script block. Using this
approach texts would be represented using the same character set, but the display would be managed through
the selection of fonts designed specifically for the K, AL, and UII varieties.

The proposed Unicode block is named ‘Old Sogdian’. This identifier has been selected because proper names
do not exist for individual script varieties or for the family. The script of AL has been referred to as “Sogdian
Aramaic” (Skjerve 1996), which may be applied applied equally to the other two varieties. However, the
descriptor ‘Aramaic’ is not used in Unicode names for other scripts descended from Aramaic. The bare
name ‘Sogdian’ is used in the catalogue of the International Dunhuang Project for referring to both early and
later script varieties. It is, however, practical to reserve this name for a Unicode block for the more well-
known ‘formal’ and ‘cursive’ styles, which have been proposed for encoding in a unified ‘Sogdian’ block
(see L2/16-371). The designation ‘Old Sogdian’ suitably identifies these early varieties while emphasizing
their genetic relationship with later ‘Sogdian’ script styles.

3 Character Repertoire

The proposed repertoire contains 40 characters: 29 letters, 10 numbers, 1 heterogram. Names for letters
correspond to those of the ‘Imperial Aramaic’ block. Representative glyphs are based upon forms in the AL
unless specified below. The encoded set may differ from traditional and scholarly inventories of script vari-
eties that occur in written and inscriptional sources. Such differences naturally arise from the requirements
for digitally representing a script in plain text and for preserving the semantics of characters.

In this document, names in italics refer to scholarly names for graphemes while names in small capitals refer
to proposed Unicode characters, eg. X is aleph and OLD SOGDIAN LETTER ALEPH. For sake of brevity, the
descriptor ‘OLD SOGDIAN’ is dropped when refering to Old Sogdian characters, eg. OLD SOGDIAN LETTER
ALEPH is referred to as ALEPH. Characters of other scripts are designated by their full Unicode names. Latin
transliteration of Old Sogdian letters follows the scholarly convention. Aramaic heterograms are transliter-
ated using the corresponding uppercase letters, with some exceptions as shown in the table below.

3.1 Letters

Glyph Character name Latin

x OLD SOGDIAN LETTER ALEPH )

x OLD SOGDIAN LETTER FINAL ALEPH >
Cl OLD SOGDIAN LETTER BETH B;B
] OLD SOGDIAN LETTER FINAL BETH B;B
~ OLD SOGDIAN LETTER GIMEL v;G

Y] OLD SOGDIAN LETTER HE h

=) OLD SOGDIAN LETTER FINAL HE h
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2 OLD SOGDIAN LETTER WAW w
] OLD SOGDIAN LETTER ZAYIN z
N OLD SOGDIAN LETTER HETH x;H
) OLD SOGDIAN LETTER YODH y
Y OLD SOGDIAN LETTER KAPH k
) OLD SOGDIAN LETTER LAMEDH 6;L
% OLD SOGDIAN LETTER MEM m
) OLD SOGDIAN LETTER NUN n
] OLD SOGDIAN LETTER FINAL NUN n
1 OLD SOGDIAN LETTER FINAL NUN WITH VERTICAL TAIL n
» OLD SOGDIAN LETTER SAMEKH s
> OLD SOGDIAN LETTER AYIN ¢
s© OLD SOGDIAN LETTER ALTERNATE AYIN ¢
) OLD SOGDIAN LETTER PE p
L OLD SOGDIAN LETTER SADHE c
g OLD SOGDIAN LETTER FINAL SADHE c;S
r OLD SOGDIAN LETTER FINAL SADHE WITH VERTICAL TAIL c
y OLD SOGDIAN LETTER RESH-DALETH-AYIN r,d, ¢
" OLD SOGDIAN LETTER SHIN $
» OLD SOGDIAN LETTER TAW t
) OLD SOGDIAN LETTER FINAL TAW t
P OLD SOGDIAN LETTER FINAL TAW WITH VERTICAL TAIL t

3.1.1 Notes on letters

aleph In word-final positions in AL, aleph is written as X FINAL ALEPH, in which the horizontal stroke at
the baseline is elongated. The letter X ALEPH has the shape N in K. This form is a glyphic variant. See figure
1 for attestations.
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beth In word-final positions in AL, 8 BETH is written as -8 FINAL BETH, in which the horizontal stroke at
the baseline is elongated. See figure 2 for attestations.

gimel See figure 3 for attestations of ~ GIMEL.

daleth The letter ¥ daleth occurs only in Aramaic heterograms, eg. py9y ‘BDt (K 4.1) and y5—= D (AL
2.1). In AL, the shape of daleth is identical to resh. In K, there is a possibility that daleth is distinguished
from resh. See figure 4 for attestations. The issue regarding the shape of daleth is inherited from Aramaic,
in which 9 ARAMAIC LETTER DALETH and ") ARAMAIC LETTER RESH are nearly identical. Despite the possibility
of a distinctive daleth in K, there is insufficient information at this time for defining it as a separate character.
For this reason, daleth is unified with resh and is to be represented using ¥ RESH-AYIN-DALETH.

he The letter ke is represented by both 34 HE and =» FINAL HE. The ™ HE occurs only in K, eg. 34¥93
SWRH and 349(31) (H)WH (K 2); 4934y knth and 341 ZNH (K 4). The representative glyph is derived from
K 2. In AL, he is written as =», eg. =31y kndh (AL 2.12), =sn ZNH (AL 2.10). The = FINAL HE is not
attested in K, and in contrast to ™, occurs only at the end of a word. It has the variant shape —», in which the
terminal is truncated or merged back into the baseline stroke. See figure 5 for attestations.

waw See figure 6 for attestations of 2 waw.
zayin  See figures 7 and 8 for attestations of ) ZAYIN.
heth See figure 9 for attestations of N HETH.

teth An Old Sogdian analogue for Aramaic teth does not exist. In K, the feth in Aramaic heterograms is
represented using J» Taw: QTLt is written as plb_y KTLt (K 3.3).

yodh See figure 10 for attestations of 4 YODH.
kaph  See figure 11 for attestations of Yy KAPH.

lamedh The letter LAMEDH has the shape SinKand din AL (see figure 12). The AL form is the represen-
tative glyph. In AL 5, lamedh appears as as D. Differences between ), S, Y are stylistic, not semantic. The
forms S and ) are to be treated as glyphic variants of .

mem See figure 13 for attestations of % MEM.

nun  Occurrences of nun are represented using ) NUN, J FINAL NUN, | FINAL NUN WITH VERTICAL TAIL (see
figure 14). The representative glyph ) for NUN is derived from K. The final forms occur only in AL. While
nun has the distinctive shape J in K, it has the shape 1 in AL when non-final, which is identical to 1 ZAYIN, eg.
3)) ZNH (K 4.1) and =sn ZNH (AL 2.10). When word-final in AL, nun is written as both 2 and {, eg. J%
MN (AL 2.2) and 1% MN (AL 2.6). The regular and final forms are contrastive in AL (see figure 8). They
are not glyphic variants. All three characters are required for fully representing nun in plain text.

samekh The letter » SAMEKH occurs as the two-part form 43 in K 4. This archaic form is to be treated as a
glyphic variant. See figure 15 for attestations.

ayin The letter ayin occurs only in Aramaic heterograms. It has the regular shape ¥ and the special shapes
> and s\9 (see figure 16). The regular ¥ ayin occurs in both K and AL, eg. pysy ‘BDt (K 4.1), Yy
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‘LZK (AL 2.12), My ‘L (AL 6.6). In AL, the shape of regular ayin is identical to resh (and daleth). In K,
there is a possibility that ayin might be a distinctive letter. The similarity between ayin and resh is inherited
from Aramaic, compare ¥ ARAMAIC LETTER AYIN and ) ARAMAIC LETTER RESH. However, there is insufficient
information for determining whether or not the differences between ayin and resh in K are semantically
significant. Therefore, a separate character for regular ayin is not proposed at present. It is to be represented
using ¥ RESH-AYIN-DALETH. The letters 5= AYIN and $\9 ALTERNATE AYIN occur only in AL for writing the
heterogram ‘D, eg. ¥5— (AL 2.1), ¥\9 (AL 3 verso), ¥s\ (AL 3.1), Yoo (AL 5.1). Although 5=, s\9, €A,
v could be considered glyphic variants of a single character AYIN, it is appropriate to define two characters
on account of their graphical structures. The €6 is a glyphic variant of s\o with an ornate tail; the 0 is a
variant with a truncated tail. These three forms are unified as $\9 ALTERNATE AYIN, which may be used for
representing these special forms in plain text. See figure 25 and § 3.3 for attestations.

pe The letter 9 PE is has the variant ‘open’ shape 9, which is a glyphic variant (see figure 17).

sadhe This letter is represented using 3 SADHE, —$* FINAL SADHE, and " FINAL SADHE WITH VERTICAL TAIL
(see figure 18). The final forms occur only in AL. In AL 2, sadhe has the shape |- whenever it occurs at the
margin, eg. FUSIYNX [HRZYnnc (AL 2.54). In other positions within a line, final sadhe is written using
—% FINAL SADHE, eg. S I9YNX *HRZYnc (AL 2.34). Such usage suggests a possible convention for the
contrastive depiction of sadhe within and at the end of line. A curved variant 3~ of s~ is attested. All three
characters are required for fully representing sadhe in plain text.

qoph An Old Sogdian analogue for Aramaic goph does not exist. In K, the goph in Aramaic heterograms
is represented using Y KaPH: Q7Lt is written as p)hj KTLt (K 3.3). It used to be believed that P goph was
retained in AL as /2 and reassigned for the number 100. This /2 is now identified as the fraction 2 (Grenet,
et al 1998).

resh In AL, the letter ¥ is used for resh, daleth, and ayin (see figure 19). According to the Unicode
character-glyph model, letters with identical glyphic representations are considered variants and are unified
as a single character. As the sound [r] represented by resh is phonemic in Sogdian, and those represented by
ayin and daleth are not, the letter ¥ is used ubiquitously for resh. Accordingly, daleth and ayin are unified
with resh as ¥ RESH-AYIN-DALETH. This approach follows the Unicode model for Inscriptional Pahlavi, in
which waw, ayin, resh are represented using 2 U+10B65 INSCRIPTIONAL PAHLAVI LETTER WAW-AYIN-RESH;
and similarly, mem and goph using *® U+10B6C INSCRIPTIONAL PAHLAVI LETTER MEM-QOPH. Despite oc-
curring after daleth and ayin in the alphabetical order, resh is ordered first in the name RESH-AYIN-DALETH
because it occurs more frequently in the sources; daleth is ordered before ayin for the same reason.

shin See figure 20 for attestations of »- SHIN.

taw This letter is represented using 3> TAW, 3 FINAL TAW, | FINAL TAW WITH VERTICAL TAIL (see figure
21). Usage of the nominal and final forms is contrastive in both K and AL. In K 4, ftaw appears as J> and
final zaw as |3. These archaic two-part forms are to be treated as glyphic variants of TAw and FINAL TAW
WITH VERTICAL TAIL, respectively. The _J FINAL TAW is often written using a glyphic variant with a curved
tail m in AL. All three characters are required for fully representing faw in plain text.

3.1.2 Note on final forms

Distinctive final forms of aleph, beth, nun, sadhe, taw are included in the repertoire as separate characters.
These final forms differ from the nominal forms in the shape of their terminals, which are elongated hori-
zontally or which descend vertically. An analysis of AL indicates that final forms are regularly used at the
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end of words, and that some final forms are used specifically at the end of line. The analysis also suggests
an intentional differentiation between nominal and final forms of only these five letters. For instance, the
elongated baseline in the final form X of X aleph and the final form & of 8 beth may be interpreted as a
natural flourish made by the scribe at the end of a word. But, such strokes occur consistently with final forms
of these two letters across the AL corpus, and are not simply stylistic. On the other hand, commonly occur-
ing letters such as 2 waw, 4 yodh, ¥ resh have curved terminal strokes that present a natural opportunity for
stylistic elongation at end of a word. However, there appears to be deliberate avoidance of such flourishes
when writing these letters in final position. These letters, in turn, may be compared to Y kaph and 9 pe,
whose shapes inherently possess an elongated tail that is often extended in final position, and which may be
considered a natural stylistic flourish.

In addition to illustrating distinctive final forms for aleph, beth, nun, sadhe, taw, the available sources also
point to the existence of two types of final forms for nun, sadhe, taw. These three letters occur in word-final
position with either an elongated horizontal stroke or with a descending vertical tail. There is some evidence
to suggest contrastive contextual usage of the two types. For instance, word-final 8 sadhe is written in AL 2
with a vertical tail | whenever it occurs at the margin, and with a horizontal tail s~ in other positions within
a line (see figure 18). Throughout the AL corpus, 1 nun is written using both - and { at the ends of words and
lines. The same applies to the usage of 3 and p for final » faw. These final forms of nun and faw appear
to be used interchangably and occur on the same line or in close proximity. It may be possible that one form
was intentionally selected over the other based upon spacing requirements along a line. For instance, a scribe
may have chosen the form with a horizontal tail to fill space, or the form with vertical tail to compensate for
lack of space. The usage of both forms within the same source suggests that scribes perceived of a semantic
distinction between the horizontal and vertical final forms for nun, sadhe, taw.

It is difficult to ascertain the nature of Sogdian scribal conventions that were in vogue in the early 4th century
CE, when the AL were written. There are no sources that provide descriptions of orthographic rules or
explanations for the existence of final forms for only five letters of the repertoire. There are no clues that
offer insights into the development of two final forms for nun, sadhe, taw; or, that specify the rationale for
their usage or the criteria for a scribe’s preference of one form over the other in a given context. The available
sources simply show that both final forms are used for these three letters.

For this reason, the two final forms for nun, sadhe, taw have been included as separate characters in the
proposed repertoire. Without knowledge of the conventions for usage of the two forms, it is impractical to
exclude one set from the repertoire. Moreover, given that there is some evidence to suggest scribal prefer-
ences for a particular form in a given context, it is improper to consider the forms as stylistic variants instead
of semantic alternates. Furthermore, in terms of the Unicode character-glyph model it is difficult to specify
which of final 2/ | nun, s / I sadhe, / P taw would be the ‘normative’ final and which is the ‘variant’,
or if such a model may be used in evaluating these forms. Therefore, rather than attempt to define a modern
convention for the representation of final forms for three letters of a historical script, it is advantageous to
develop a repertoire that enables representation of the script in plain text as it appears in the extant corpus.

When developing a Unicode encoding for an ancient script such as Old Sogdian, it is most practical to permit
the extant sources to guide the process. This is especially important when there is an absence of knowledge
regarding a particular orthographic convention in such a script. It is from this perspective that the proposed
repertoire for Old Sogdian has been defined. The proposal author has discussed the issue with scholars, who
will be the primary users of the encoding. These experts have expressed a requirement for representing in
plain text both vertical and final forms of final nun, sadhe, and taw as they occur in the sources in order to
accurately and completely digitize Sogdian records.
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3.2 Numbers

The repertoire contains 10 numerical characters. These occur in AL and UII, but not in the extant K sources.
See figures 2224 for attestations.

Glyph Character name Numeric value
J OLD SOGDIAN NUMBER ONE 1
u OLD SOGDIAN NUMBER TWO 2
w OLD SOGDIAN NUMBER THREE 3
uu OLD SOGDIAN NUMBER FOUR 4
Jw OLD SOGDIAN NUMBER FIVE 5
> OLD SOGDIAN NUMBER TEN 10
3 OLD SOGDIAN NUMBER TWENTY 20
3 OLD SOGDIAN NUMBER THIRTY 30
S OLD SOGDIAN NUMBER ONE HUNDRED 100
S/ OLD SOGDIAN FRACTION ONE HALF Va
Primary units The primary units are expressed using joined repetitions of the sign J that are generally

grouped in sets of three or four and separated by spaces, eg. 0 for 2, a for 3, s ww for 8. As the script
is non-conjoining, no simple method exists for representing the ligated repetitions of J. For that reason,
the numbers 4 ONE .. 1w FOUR are encoded atomically. This model for ONE .. FOUR follows the Unicode
encoding for Inscriptional Parthian, eg. J U+10B58 INSCRIPTIONAL PARTHIAN NUMBER ONE .. JJll u+10B5B
INSCRIPTIONAL PARTHIAN NUMBER FOUR. The numbers 5-9 are written using sequences of ONE .. FOUR
arranged in groups separated by spaces. The number 5 may also be represented using the character 1 FIVE,
which is attested as a single unit in AL 7 (see figure 23). Representations of all primary numbers are shown
in the table below.

Tens The > TEN resembles a vertically compressed ) LAMEDH. The shapes for 3 TWENTY and 3 THIRTY
are formed from vertical stacks of > TEN. Multiples of 10 greater than 20 are produced using appropriate
repetitions and groupings of TEN and TWENTY. The character THIRTY is not commonly used in compound
numbers. The number 30 may be also represented as 33, which is a compound of TWENTY and TEN.

Hundreds The number 100 is written using (&4 ONE HUNDRED. The glyph resembles the letter 8 GIMEL
above a serpentine form, but it is an atomic character. The ONE HUNDRED also functions as a unit mark for
the hundreds. Multiples of hundred are represented by prefixing the appropriate groupings of ONE .. FOUR
before ONE HUNDRED.
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Thousands The number 1000 is expressed using the Aramaic heterogram 934 /LP, which is represented
using the sequence <J ONE, ) LAMEDH, § PE>. The sequence 94 also functions as a unit mark for the
thousands. The J ONE is an inherent part of the /LP unit. Multiples are expressed by prefixing primary
numbers before the unit, eg. 2000 is 91 1, 3000 is 933 .

Ten thousands The number 10000 is expressed using the Sogdian word ¥24ys fSrywr. There is no
distinctive numerical sign for this value.

Fraction The 2 FRACTION ONE HALF is placed after another numerical character.

3.2.1 Notation system

The ordering of numbers follows the right-to-left directionality of the script. The expression of numbers
is additive. Compounds of different units are produced by placing larger units first. However, in some
inscriptions on silver coins the units precede the tens (see Livshits 2015: 234), which follows the order of
spoken numbers. Spaces are used for separating groups of primary numbers.

Value Number Input string —

4% y <MW FOUR, /2 FRACTION ONE HALF>

5 STNTY <JM THREE, {s*} SPACE, 4 TWO>

5 Jw <JW FIVE>

6 W <JW THREE, {s*| SPACE, JJ) THREE>

7 STTRTTY) <M1 FOUR, {s*} SPACE, J3J THREE>

7% /23 1 <M FOUR, {57} SPACE, M) THREE, /2 FRACTION ONE HALF>
8 U B <JJM FOUR, {7} SPACE, JJJJ FOUR>

9 STTRTVRT] <J1J) THREE, {57} SPACE, JJJ THREE, {s*| SPACE, JJ THREE>
13 STTAY <D TEN, JJ THREE>

15 D <D TEN, JJW FIVE>

30 3 <3 THIRTY>

30 >3 <3 TWENTY, D TEN>

32 w3 <3 TWENTY, D TEN, 8 TWO>

100 ] < ONE HUNDRED>
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200 w <M TWO, {s*} SPACE, (¥J ONE HUNDRED>

500 I ST <JW THREE, {s*! SPACE, 8 TWO, (&J ONE HUNDRED>
1000 s\ <J ONE, ) LAMEDH, 9 PE>

2000 CAYEY <13 TWO, [5*} SPACE, J ONE, ) LAMEDH, 9 PE>
10000 Y248 <Y BETH, ¥ RESH, 4 YODH, 9 WAW, ¥ RESH>

Attestations for the above numbers are shown in figures 22—24. The repertoire provides for the presentation
of any numerical value, even if not attested. For example, the number 2453 could be represented as:

Value Number Input string —

2453 w33 A 9N w <13 TWO, {57} SPACE, J ONE, ) LAMEDH, 9 PE, {s| SPACE,

2453 W33 AU 9N w <1 TWO, {57} SPACE, J ONE, ) LAMEDH, 9 PE, {57| SPACE,

3 TWENTY, 3 TWENTY, D TEN, JJ THREE>

3.3 Heterogram

The repertoire contains 1 heterogram.

Glyph Character name Value

™o OLD SOGDIAN HETEROGRAM AYIN-DALETH ‘D

Aramaic heterograms are represented as words spelled using conventional letters, eg. 41YNX °HRZY is
written <X ALEPH, N HETH, ¥ RESH, J ZAYIN, % YODH>. The heterogram ‘D is the sole exception. Meaning
“to”, ‘D occurs in the address and salutation of a letter, eg. 2YYXYS 9X)9N 9N Y35~ D fyw xwe>w
perikw “to lord master Barak”. Morphologically, it is comprised of ayin and daleth. Yet, instead of the
expected spelling *¥¥ <¥ RESH-AYIN-DALETH, ¥ RESH-AYIN-DALETH>, the ayin is written using special forms:
Y=, T, ¥50, ¥4 (see figure 25). An explanation for this curious orthography may be that ayin and
daleth had disappeared from the script by the time of AL, and the original phonetic values of these letters
never existed in Sogdian. Therefore, scribes were unaware of these letters and of the original spelling of the
Aramaic word, so they stylized the writing of ‘D (Sims-Williams, personal correspondence, 2016).

There are two ways to analyze these representations of ‘D. First, as a conventional word comprised of the

letters ayin and daleth. These forms of ayin, which occur only in this heterogram, are included in the reper-
toire as 3= AYIN and $\9 ALTERNATE AYIN; the \9 and € could be considered glyphic variants of ALTERNATE

10
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AYIN. Accordingly, ‘D may be represented as <AYIN | ALTERNATE AYIN, RESH-AYIN-DALETH>. Secondly, ‘D is
a logographic unit comprised of a ligature or a set of two letters. This unit may be treated as an atomic char-
acter, eg. ™9 OLD SOGDIAN HETEROGRAM AYIN-DALETH. These approaches are not mutually exclusive and
both are practical for character encoding. Depending upon the context, ‘D may be spelled using a sequence
of letters or represented using an atomic character.

The case of ‘D is similar to the Latin ‘&’ ampersand. The ‘&’ represents the Latin word et “and”. Morpho-
logically, it is a ligation of the Latin letters ‘e’ and ‘t’, eg. er, &. The base letters began to be obscured as the
ligature became more stylized, eg. &3. The logographic nature of ‘&’ is apparent in the abbreviation “&c”
for Latin et cetera “and so forth”, where it masks ‘et’. Latin et can be represented both using the sequence
<e, t> and atomic characters, such as €7 U+1F670 SCRIPT LIGATURE ET ORNAMENT.

The character name for HETEROGRAM AYIN-DALETH is derived from the conventional transliteration ‘D of the
heterogram. The representative glyph o is derived from AL 3 and has been selected because it is structurally
a ligature. Variant forms may be managed through fonts.

4 Script Details

4.1 Bidirectional model

Old Sogdian may be implemented using the Unicode Bidirectional Algorithm. There are no requirements
for shaping.

4.2 Punctuation

Punctuation marks are not attested. Words are separated using spaces in K and AL. Inter-word spacing is
inconsistent in the UIL.

4.3 Line-breaking

There are no rules for line-breaking. The available sources show line-breaks after the end of a word. Word
are not split across lines. Consequently, hyphens or other continuation marks are not attested. In digital
layouts, line-breaks may occur after any character.

4.4 Collation

The sort order for Old Sogdian is as follows:

X ALEPH << X FINAL ALEPH < 3 BETH << MFINALBETH < N GIMEL < M HE <<
=M FINALHE < 2 WAW < JZAYIN < NHETH < 9YODH < Y KAPH < ) LAMEDH <
% MEM < JNUN << JFINAL NUN << ] FINAL NUN WITH VERTICAL TAIL <

M SAMEKH < 3~ AYIN << $S\O ALTERNATE AYIN < ™9 HETEROGRAM AYIN-DALETH <

9PE < S SADHE << _8’FINAL SADHE << r FINAL SADHE WITH VERTICAL TAIL <

11
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¥ RESH-AYIN-DALETH < - SHIN < P TAW << _NDFINAL TAW <<

P FINAL TAW WITH VERTICAL TAIL

4.5 Vertical text

The majority of Old Sogdian records have horizontal orientations. Some UII records are inscribed vertically
(Yoshida 2013). There are no formal conventions for text orientation. However, in vertical environments,
Old Sogdian text is oriented from top to bottom with lines that advance from left to right. Letters are rotated
90° counter-clockwise from their regular upright shapes.

By default, Old Sogdian may be oriented horizontally in plain text representations. However, support for ver-
tical orientations of the script is required for accurately displaying Old Sogdian text that is natively vertical.
Below is a vertical text from Shatial rock 36:38 (see figure 38) and its horizontal representation:

Vertical (rotated 90° CCW) Horizontal

I»)us))
Y39Y) YI
%4y PNXX
SIYNX D 2y
NYXY )%
YN8 INY
XN9 )x5

NX N»s5
JNJSYN
YPNIN
)X395XY9
SNX Y 5Ny
Y452 Y9

X1 N9 Y JX)59

NX NS5
JNJSYN
YRNIN

JX395XY9

Y9)9%))

83Y) W

%Y PNXX
SIYNX D 2Y
NYXY )%
YN5FINS

X9 )X%

SNX Y1 50y
Y531 ¥9

XrND %Y )X)59

nnypntk / ZK nrsp / >yt kym / kw 10 *HRZY / MN k>rt / Byncytk / y>n pt>[-] / [-]yst >t/
xrfpntn / twxtr / proys n / rty ZKw *HY / pr Syr / wyn>n ‘M wys>

“(D), Nanai-vandak the (son of) Narisaf have come (here) in/on the (day/year) ten and asked a boon
from the spirit of the sacred place Kart (that) I may arrive at Kharvandan (= Tashkurgan) very quickly
and see (my) brother in good (health) with joy.” (Yoshida 2013: 379-380).

The “Unicode Technical Report #50: Unicode Vertical Text Layout” describes the vertical Orientation
(vo) property for specifying the orientation of characters in vertical enviroments. For Old Sogdian, this
property would be defined as: vertical Orientation=R Or vo=R, where the value ‘R’ indicates that the
glyphs are rotated in vertical layout. The rotation is 90° counter-clockwise.

12
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4.6 Character Data
4.6.1 Character properties

In the format of UnicodeData.txt:

10F00;0OLD SOGDIAN LETTER ALEPH;Lo;0;R;;;;:N;;;;;

10F01;0LD SOGDIAN LETTER FINAL ALEPH;Lo;0;R;;;;;N;;;;:
10F01;0LD SOGDIAN LETTER BETH;Lo;0;R;;;;;N;;;;;

10F03;0LD SOGDIAN LETTER FINAL BETH;Lo;0;R;;;;;N;;;;;
10F04;0LD SOGDIAN LETTER GIMEL;Lo;O0;R;;;;:N;;;:;:;

10F05;0LD SOGDIAN LETTER HE;Lo;O0;R;;;;:;N;;;;;

10F06;0LD SOGDIAN LETTER FINAL HE;Lo;O0;R;;;;;N;;;:;
10F07;0LD SOGDIAN LETTER WAW;Lo;0;R;;;;;N;;;:;:;

10F08;0LD SOGDIAN LETTER ZAYIN;Lo;O0;R;;;;:N;;;;;

10F09;0LD SOGDIAN LETTER HETH;Lo;O0;R;;;;:N;;;;;

10FO0A;OLD SOGDIAN LETTER YODH;Lo;0;R;;;;:;N;;;;:;

10FOB;OLD SOGDIAN LETTER KAPH;Lo;O0;R;;;;;N;;;;;

10F0C;OLD SOGDIAN LETTER LAMEDH;Lo;O0;R;;;;:N;;;;;

10FOD;OLD SOGDIAN LETTER MEM;Lo;0;R;;;;:;N;;:;;;

10FOE; OLD SOGDIAN LETTER NUN;Lo;O0;R;;;;;N;;;;;

10FOF;OLD SOGDIAN LETTER FINAL NUN;Lo;O0;R;;;;;N;;;:;;
10F10;0LD SOGDIAN LETTER FINAL NUN WITH VERTICAL TAIL;Lo;O0;R;;;;:N;;;:;:;
10F11;0LD SOGDIAN LETTER SAMEKH;Lo;O0;R;;;;:N;;;;:;

10F12;0LD SOGDIAN LETTER AYIN;Lo;O0;R;;;;:N;;;;;

10F13;0LD SOGDIAN LETTER ALTERNATE AYIN;Lo;O0;R;;;;;N;;;:;
10F14;0LD SOGDIAN LETTER PE;Lo;O0;R;;;;:N;;;;;

10F15;0LD SOGDIAN LETTER SADHE;Lo;O0;R;;;::N;;:::

10F16;0LD SOGDIAN LETTER FINAL SADHE;Lo;0;R;;;;;N;;;;;
10F17;0LD SOGDIAN LETTER FINAL SADHE WITH VERTICAL TAIL;Lo;O0;R;;;;:N;;:::
10F18;0LD SOGDIAN LETTER RESH-AYIN-DALETH;Lo;O0;R;;;;:;N;;;;;
10F19;0LD SOGDIAN LETTER SHIN;Lo;O0;R;;;;;N;;;;;

10F1A;OLD SOGDIAN LETTER TAW;Lo;0;R;;;;;N;;;;;

10F1B;OLD SOGDIAN LETTER FINAL TAW;Lo;O0;R;;;;:;N;;;:;;
10F1C;OLD SOGDIAN LETTER FINAL TAW WITH VERTICAL TAIL;Lo;O0;R;;;;:N;;;:;:;
10F1D;OLD SOGDIAN NUMBER ONE;No;O0;R;;;;1;N;;;;;

10F1E; OLD SOGDIAN NUMBER TWO;No;O0;R;;;:2:N;;:::;

10F1F;OLD SOGDIAN NUMBER THREE;No;O0;R;;;;3;N;;;;;

10F20;0LD SOGDIAN NUMBER FOUR;No;O0;R;;;;4;N;;;;;

10F21;0LD SOGDIAN NUMBER FIVE;No;O0;R;;;:;5:;N;;;::;;:

10F22;0LD SOGDIAN NUMBER TEN;No;O0;R;;;;10;N;;;;;

10F23;0LD SOGDIAN NUMBER TWENTY;No;O0;R;;;;20;N;;;;;
10F24;0LD SOGDIAN NUMBER THIRTY;No;O0;R;;;;30;N;;;;;
10F25;0LD SOGDIAN NUMBER ONE HUNDRED;No;O0;R;;;;100;N;;;;;
10F26;0LD SOGDIAN FRACTION ONE HALF;;No;O0;R;;;;1/2;N;::::
10F27;0LD SOGDIAN HETEROGRAM AYIN-DALETH;Lo;O0;R;;;;;N;;;:;

4.6.2 Linebreaking

In the format of LineBreak.txt:

10F00..10F1C;AL # Lo [29] OLD SOGDIAN LETTER ALEPH..

OLD SOGDIAN LETTER FINAL TAW WITH VERTICAL TAIL
10F1D..10F26;AL # No [10] OLD SOGDIAN NUMBER ONE..OLD SOGDIAN FRACTION ONE HALF
10F27;AL # Lo OLD SOGDIAN HETEROGRAM AYIN-DALETH

13
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10F00 Old Sogdian 10F2F

This block unifies the scripts used in the Ancient Letters and

10FO 10F1 10F2 the Kultobe and Upper Indus inscriptions.
Letters
ol X ] SIVY) 10FO0 x OLD SOGDIAN LETTER ALEPH
10F00 10F10 10F20 10F01 x OLD SOGDIAN LETTER FINAL ALEPH
10F02 s OLD SOGDIAN LETTER BETH
10F03 _4 OLD SOGDIAN LETTER FINAL BETH
11 X | » 10F04 w~ OLD SOGDIAN LETTER GIMEL
L0701 - 021 10F05 =1 OLD SOGDIAN LETTER HE
10F06 =s OLD SOGDIAN LETTER FINAL HE
10F07 » OLD SOGDIAN LETTER WAW
2l 8 3 D 10F08 1 OLD SOGDIAN LETTER ZAYIN
L0F02 LOF12 k22 10F09 » OLD SOGDIAN LETTER HETH
10FOA 4 OLD SOGDIAN LETTER YODH
10FOB y OLD SOGDIAN LETTER KAPH
3] 9 SV 3 10FOC ) OLD SOGDIAN LETTER LAMEDH
10FOD % OLD SOGDIAN LETTER MEM
10F03 10F13 10F23 10FOE , OLD SOGDIAN LETTER NUN
10FOF _ OLD SOGDIAN LETTER FINAL NUN
41 _9 § 10F10 | OLD SOGDIAN LETTER FINAL NUN WITH
VERTICAL TAIL
10F04 10F14 10F24 10F11 3 OLD SOGDIAN LETTER SAMEKH
10F12 s~ OLD SOGDIAN LETTER AYIN
5| 4 | 8 (m] » used only in the Aramaic heterogram "D
* resh-ayin-daleth is used in other
10F05 10F15 10F25 heterograms
10F13 s OLD SOGDIAN LETTER ALTERNATE AYIN
6l =y % / * used only in the Aramaic heterogram ‘D
woros | 10Fs | 10k * resh-ayin-daleth is used in other
heterograms
10F14 s OLD SOGDIAN LETTER PE
71 2 i\ 10F15 s OLD SOGDIAN LETTER SADHE
LoF07 . . 10F16 _s» OLD SOGDIAN LETTER FINAL SADHE
Q 10F17  OLD SOGDIAN LETTER FINAL SADHE WITH
\ VERTICAL TAIL
8 ) Yy 10F18 ¥ OLD SOGDIAN LETTER RESH-AYIN-DALETH
10F19 » OLD SOGDIAN LETTER SHIN
10F08 10F18 10FIA » OLD SOGDIAN LETTER TAW
10F1B _» OLD SOGDIAN LETTER FINAL TAW
S 10F1C OLD SOGDIAN LETTER FINAL TAW WITH
9 N P VERTICAL TAIL
10F09 10F19
Numbers
10FID 1 OLD SOGDIAN NUMBER ONE
Al 9 P
10FIE » OLD SOGDIAN NUMBER TWO
10F0A | 10FIA 10F1IF aww OLD SOGDIAN NUMBER THREE
10F20 uw OLD SOGDIAN NUMBER FOUR
10F21 suw OLD SOGDIAN NUMBER FIVE
B _7 N 10F22 > OLD SOGDIAN NUMBER TEN

10F23 3 OLD SOGDIAN NUMBER TWENTY

10F24 3 OLD SOGDIAN NUMBER THIRTY

10F25 &4 OLD SOGDIAN NUMBER ONE HUNDRED
10F26 , OLD SOGDIAN FRACTION ONE HALF

10F0B 10F1B

10F0OC 10F1C

Heterogram
10F27 mo OLD SOGDIAN HETEROGRAM AYIN-DALETH
D| % J * ligature of the Aramaic heterogram ‘D
10FOD 10F1D
El ) | M
10FOE 10F1E
FI <4 |

Printed using UniBook™
(http://www.unicode.org/unibook/)



Proposal to encode the Old Sogdian script in Unicode Anshuman Pandey
Old Inscriptional Inscriptional Imperial
Sogdian Pahlavi Parthian Aramaic
aleph X, X Al -l X
beth 39 | > b
gimel ~ 4 7 A4
daleth (¥) 3 v 9
he M, = ] H %)
waw 2 2 2 )
zayin ) s It !
heth N S AN N
teth — ¢ 99 a
yodh 5 b) J A
kaph Yy } < J
lamedh ) ; b (
mem % ) b7/ )
nun ), . ) - )
samekh » » D Y
ayin 3,59, (¥Y) (2) o) v
pe S 9 » )
sadhe F,T [ N p
qoph — (€)) Y7 P
resh y (2) > b)
shin o 2 X y
taw »n,.Ahp D » P

Table 1: Comparison of Old Sogdian letters with those in Unicode blocks for related Iranian scripts
and Aramaic. Parenthesis indicate that a letter has been unified with another in the respective
encoding. In Inscriptional Pahlavi, ayin and resh are unified with waw, and goph with mem. For

Old Sogdian, daleth and regular ayin are unified with resh.
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Old Inscriptional Inscriptional Imperial

Sogdian Pahlavi Parthian Aramaic
ONE 3 ] J !
TWO u )] Il v
THREE w m 1l \
FOUR un m /] —
FIVE Jw — — —
TEN > 0 A4 -
TWENTY 3 3 9
THIRTY 3 — — _
ONE HUNDRED 0

v 2
J

= v

ONE THOUSAND —

¥

TEN THOUSAND — — —

ONE HALF /S — — —

Table 2: Comparison of Old Sogdian numerical signs with those in Unicode blocks for related
Iranian scripts and Aramaic.
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Written forms of X ALEPH (red) and X FINAL ALEPH (blue) (AL 2.1-6).

Figure 1: Specimens of aleph.
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Inscriptional forms of 8 BETH (K 4.1-2).

Written forms of 8 BETH (red) and -3 FINAL BETH (blue) (AL 2.1-6).

Figure 2: Specimens of beth.
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[ e /& AL, Dy AT snsese THHRBa g "7 T s
44&«“)&1& quémwm@% ;
PAIK eI 4<k _yVss A es. v dasredBf
"“‘nw‘#‘iﬁw YIS Ky v SNERER S
PO PP ST Yo 2 |
FUSPRWIT pre PRIV ITSIIVIVP PR PO

: L ant e Bt o c Muax\ e

EEPINCY 5.&» Mapats SenHas

...&u ,a.v 9@;’4 oy Yy s,
\) s 2L A\AAt‘._JW

o Ep e =

@Wﬁf = o il

PRI Y "'""3_9 ﬁl‘-w-—bw o

R e R T e
J’ M“ q b .....um '”NOJ e i ¢

Written forms of & GIMEL (AL 3.1-4).

Figure 3: Specimens of gimel
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Mf, Ex o

L}K -i‘:rt!‘ ....wns *»‘

Written form of daleth in ¥\ ‘D written as ¥ (= RESH-AYIN-DALETH) (AL 1.1).

:'>--u pa_-iy_:_,s,  yyxay MY D41 Iy YLuN ANP I ouS

=
aka 4 AAM 3% Smacsd A st wsdaAata asLalS Vs mmied 4}&.&:]—.&_’” 24 NXXS

Written form of daleth in ¥ 5= ‘D written as ¥ (= RESH-AYIN-DALETH) (AL 2.1).

_
Loy X Shs dﬁé_ﬁ’-‘*"-—”"‘"““ Y3 LKA 90 ME\.O

= g & S =S T L
n&’rk&‘}ﬁ:mn :;‘i’daehl\ ‘N& ‘uﬂm_'_:’&rwﬁ 2 B : ﬂ-’{ﬂ:’

i AW Feai L A

Written form of daleth in ¥\ ‘D written as ¥ (= RESH-AYIN-DALETH) (AL 3.1).

The letter daleth in ¥5\0 ‘D written as ¥ (= RESH-AYIN-DALETH) (AL 3 verso).

ke 2 Ve e R R
T”\;M.Az,_hwg HEBr  asas  asiatsys £ AYPPEIRXIS 2 ANXKXS

K g_ -
EL’I( AV 40 o pir’ mmdu “.)Aiiy ‘35&--’ Lirar V1) A amatadag

PR .x:n@u.:
- e P ._.a..-‘---uc" —-2h A
) ¥ IL-*’E" ;s 9@{.¢ lh‘:‘h ‘5!—1'_ pas i P abe 4.,“-_' ';l,,\_m_',y,,

. Aa - A LN 5
B LS S B
/"“' 43y 5% WU dmsas Kb asy —
455348 }.‘! s Y Bl AN R e T _beuﬁ'-ﬁJ e |9¢._-,
T-ls!_;l-*- prbd Gt 4 4ufpas aw ¥ rEkx:-{.s Eﬂn ey _7" s Y Y2
_aaydsay rE.;,,M [wksy s s Ky 23S YA, OKerSY 0
ettt 23 s 40l Afulee SN a9 NNy x-.ncu..@
rafshe dads as e aas 2w [Hhads P
B vy A bt 4@&1: -..A‘ 5@93)% EXD -
L]

ROV Y

Usage of ¥ (= RESH-AYIN-DALETH) for representing daleth (blue), ayin (green), and resh (red)
(AL 2.1-12).

Figure 4: Specimens of daleth.
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Inscriptional form of >4 HE in 34)) ZNH, 340)Y knth, % » TMH (K 4.1-2).

[metse losssiimart siuse oo
=2 e o s sagats nu¥s
—

TN MJ&W,M
. L) AReiis

,| oha ssox mryswess Y
‘ N4 *%*"’W r

Written forms of =3 FINAL HE in =s) ZNH and .—_\)J_y knoh (AL 2.10, 12).

= -~

Ubiquitous usage of =3 FINAL HE in AL 3.1-6.

Figure 5: Specimens of #e.
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Written forms of 2 waw (AL 2.1-5).

Figure 6: Specimens of waw.
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Written form of 3 ZayiN (AL 2.34-36).

Figure 7: Specimens of zayin. See also figure 8.
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Written forms of 1 zayin (magenta) and nun at the end of word (AL 2.33-41). Final nun is
represented using both ) FINAL NUN (green) and | FINAL NUN WITH VERTICAL TAIL (blug).

Figure 8: Comparison of zayin and nun. See also figure 14.
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Written forms of N HETH (AL 3.1-4).

Figure 9: Specimens of Zeth.
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Written forms of 4 YODH (AL 2.1-5).

Figure 10: Specimens of yodh.
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Written forms of Y kaPH (AL 2.1-4).

Figure 11: Specimens of kaph.
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5 R na i o O
s f’ﬂuﬂ’m RN

CUAR 3 i
r \'!*'}'St‘ f""?‘”/ )',93 ‘), ’[-:5; {J){‘ > :.«« i
3 cy-s'slw, \} )

L °9-'~~N.-t’ g grrsas | Arsee /»
: w AJV y(& J
|"7-> 4.1.4?,4»3-»\'3‘,‘ 3”_?7"‘?-?;._-_‘

< WNV i
ol TR R o

!,rf 1§wnl‘ "Jf’)( b '7"’4)

i VR

Written forms of 3 LAMEDH (red) and its variant forms D (green) and S (blue) (AL 6.1-8)

Figure 12: Specimens of lamedh.
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Written forms of % MEM (AL 3.1-4).

Figure 13: Specimens of mem.
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Inscriptional form of ) NUN (K 4).

39 41 om0 9IHs SREWPT FI7E mr s g ey
;qaugggggﬂbhm ‘bwﬂj@ J_ e &)JW‘” -’ﬂ )
usns@a—mﬁ Ly5v_gnyreg H1rNC ’?”’ gy -'1”; mi:-.
.,,,E”_g %343 s (3re2: @
L qw ey W42 W3see nyUnga] Af] wersne

RIS ST c..nm:'!\ arIRaNg ) f@wusﬁf ‘»G-H

Ty “HJ’,"’_’ 2y ‘)Mg{,-.l -gl.l_;uql

: | T e G e — ‘ hACs 39 XNy
S,_:M B e [1,9.4"!7?3- i - é’ 419¢ ?:uﬁ:
J s ; oot I 2

,:’a,‘,a 7 9% IMW L S Sy _3‘54”&* «&bﬂ#@l—&f |
[ PP -»L 948,»104 _\& POTE NPT OI VTV Ve M-‘%%

asyse Duny 3t ._bJa 120 «ﬂt" “““) ’:;b "'
643‘4“ AP M 5 o N R R

Usage of J FINAL NUN (red) and | FINAL NUN WITH VERTICAL TAIL (blue) in the word MN: %
and 1% (AL 2.2-7).

Figure 14: Specimens of nun. See also figure 8.
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Archaic form 75 of 3 samekH (K 4.1-4).

{nho N gt prgasny -8 A—’ Tl
s3] 40598 Gysx fuhag T (OO e 1

; Vol 995 ¥ Y < "ﬁ”“ i\

-2.9'-37‘!!3?’“ W IIDLYN (AT

Written forms of 3 saMEkH (AL 1.7-12).

Figure 15: Specimens of samekh.
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3 !b*‘u ,)05.724_)3‘4 l')dy.g;g‘t/‘ mfsw w_ﬁa;g BN IN ownS
m \;w_a_aw.»wio pyar aiMas  asLylsys Sgeds - “. ’.’7‘?{",‘%4

The letter ayin in ¥3— ‘D written using 5= AYIN (AL 2.1).

2 GCofbaal o

The ayin in ¥$\9 ‘D written using $\9 ALTERNATE AYIN (AL 1.1).

R R o g ek =

The ayin in ¥5\0 ‘D written using s\9 ALTERNATE AYIN (AL 3.1).

The letter ayin in py9y ‘BDt inscribed as ¥ (= RESH-AYIN-DALETH) (K 4.1).

e — B T T e

.w«»w M_.ms W e
B A S S P

PV IOSHERASY s S SO .4\ 4s8s Maa.

The letter ayin in _yn)y ‘LZK written using ¥ (= RESH-AYIN-DALETH) (AL 2.12).

Qh,‘“’r e s

‘ el : WO T B | Rk SV
~ g e 79"“" Tk, ‘7””" G (* R
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The letter ayin in My ‘L written using ¥ (= RESH-AYIN-DALETH) (AL 6.6).

Figure 16: Specimens of ayin.
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?17‘.0‘) .‘ Ge 2
4,,. u:ur\.mn\knm A8

w.r

Written forms of 9 pPE (AL 1.6-12).

Figure 17: Specimens of pe.
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Inscriptional form of 3 saDHE (K 4.1-6).
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Written forms of 3 SADHE (red), —8* FINAL SADHE (blue), and |* FINAL SADHE WITH VERTICAL TAIL
(green) in (AL 2)
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Curved variant <3~ of _8* FINAL SADHE (AL 1.10).

Figure 18: Specimens of sadhe.
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Usage of ¥ for representing daleth (blue), ayin (green), and resh (red) (AL 2.1-12). As shown,
¥ is most commonly used for resh. The letter ¥ is proposed for encoding as the unified character
RESH-AYIN-DALETH.

Figure 19: Comparison of daleth, ayin, and resh.
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Written forms of »- sHIN (AL 3.1-3).

Figure 20: Specimens of shin.
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Anshuman Pandey

Inscriptional, archaic forms J3 (red) and |3 (blue) of 3> TAW and > FINAL TAW WITH VERTICAL TAIL

(K 4.1-2). The distinction is apparent in [3J99»+ $wit (line 2), which contains both nominal
and final forms.
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Written forms of > FINAL TAW (blue) and o FINAL TAW WITH VERTICAL TAIL (red) at the end of
word (AL 2.28-36).
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Contrasive usage of > FINAL TAW and o FINAL TAW WITH VERTICAL TAIL in two instances of the
word praxwnt: $)2N)¥9 and pJaNJ¥9 (AL 1.5-6).
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Curved variant 3 of _» FINAL TaW (AL 1.8-10).

Figure 21: Specimens of faw.
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The number 3 o (AL 2.32).

The number 7%z A 1w (AL 5.26).

The number 8 1w ww (AL 2.31).

Figure 22: Examples of numbers in the ‘Ancient Letters’. See also figures 23 and 24.
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The number 10 > (AL 3.26).

The number 13 1D (AL 2.62).

The number 15 wud (AL 7.8).

The number 32 133 (AL 2.62).

Figure 23: Additional examples of numbers in the ‘Ancient Letters’. See also figures 22 and 24.
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The number 100 (& (AL 2.19).

The number 200 (&0 0 (AL 7.3).

The number 500 (& 0 1 (AL 5.9).

The number 800 &4 1w 1w (AL 4.3).

The number 1000 934 (AL 2.1).

The number 2000 933 1 (AL 5.9).

The number 10000 represented using the word ¥94yS Srywr (AL 2.1).

Figure 24: Further examples of numbers in the ‘Ancient Letters’. See also figures 22 and 23.
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e de, S En T S L2

The heterogram ‘D written as ¥s\9 <$\O ALTERNATE AYIN, ¥ RESH-AYIN-DALETH> (AL 1.1).

_ "M ,.v).‘.‘-‘&mj.r_..‘»»ns I
: 2 ﬁ

The heterogram ‘D written as (¥)s\9 <s\9 ALTERNATE AYIN, (¥ RESH-AYIN-DALETH)> (AL 1 verso).

o e

')JJ_KLAE/ mﬂ_’}&u Jm_".jf:j AN o ownS

#a.n af . a .5 mw_a

The heterogram ‘D written as ¥ 3= <3— AYIN, ¥ RESH-AYIN-DALETH> (AL 2.1).

The heterogram ‘D written as ¥ 3= <3~ AYIN, ¥ RESH-AYIN-DALETH> (AL 2 verso).

.5._.-::9-; Wﬁw 493 aTEAd 9XPQI Nﬂ

p aPma alfmid W MAEIANRT. dabda oAt

The heterogram D written as ¥s\9 <s\© ALTERNATE AYIN, ¥ RESH-AYIN-DALETH> (AL 3.1).

The heterogram D written as the ligature N0 HETEROGRAM AYIN-DALETH (AL 3 verso).

The heterogram ‘D written as ¥$\9 <s\9 ALTERNATE AYIN, ¥ RESH-AYIN-DALETH> using the glyphic
variant €6 of ALTERNATE AYIN (AL 5.1).

Figure 25: Specimens of the heterogram D.
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Figure 26: Two images of Kultobe inscription 4 (KII 26859/1). Top from Sims-Williams 2007;
bottom from Grenet, et al 2007.
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Figure 27: Kultobe inscriptions 2, 1, 3, 5, 10 (from Grenet, et al 2007).
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Figure 28: The ‘Ancient Letter 1’ (British Library, International Dunhuang Project: Or. 8212/92.1
recto 1). “From her daughter, the free-woman Miwnay, to her d[ear] mother [Chatis].” (translation

by Sims-Williams in Waugh 2004).
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Figure 29: Top portion of ‘Ancient Letter 2’ (British Library, International Dunhuang Project:
Or. 8212/95 side a). “To the noble lord Varzakk (son of) Nanai-thvar (of the family) Kanakk. Sent
[by] his servant Nanai-vandak.” (translation by Sims-Williams in Waugh 2004). Continued in
figure 30.
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Figure 30: Bottom portion of ‘Ancient Letter 2° (British Library, International Dunhuang Project:
Or. 8212/95 side a). Continued from figure 29.
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Figure 31: The ‘Ancient Letter 3’ (British Library, International Dunhuang Project: Or. 8212/98

recto 1). “To (my) noble lord (and) husband Nanai-dhat.” (translation by Sims-Williams in Waugh
2004).

49



Proposal to encode the Old Sogdian script in Unicode Anshuman Pandey

Figure 32: The ‘Ancient Letter 4’ (British Library: Or. 8212/93 recto; reproduced in Reichelt 1928:
plate IV).
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Figure 33: The ‘Ancient Letter 5° (from Grenet, et al. 1998: 94). “To the noble lord, the chief
merchant Aspandhat. [Sent] by your servant [Fri-khwataw].”

51



Proposal to encode the Old Sogdian script in Unicode Anshuman Pandey

VRS L aWrrideey ‘)M“{‘m Moy o 05 Patlan g PO b T I

L
(R FRL T Hooe f o ghg froney g D

co | Abeny f ¥
4y e 1% L Loy Pistd,

.,,é\/v 0»»5.( yrsro’ )’"‘\ P SN

paras 7

: N, N girafs DREXE L) /o
ﬁx_hv\l 1

e 3 PR ~‘S\L‘P’

9 d i |

iR S Mo AP asw el

) O gosux b Miryse 7 J-‘.} 3

Figure 34: The ‘Ancient Letter 6’ (British Library, International Dunhuang Project: Or. 8212/97).
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Figure 35: The ‘Ancient Letter 7° (British Library: Or. 8212/96 recto; reproduced in Reichelt 1928:
plate VII).
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Figure 36: Sogdian rock inscription from Shatial (from Sims-Williams 1989: plate 10b) The in-
scription reads Y1 YYx%)) nny>kk ZK (top line), ¥8x933 sw>br (middle), 4¥8 BRY (bottom). Latin
transcription from ibid: 14. The inscription in the bottom right-hand corner is shown in detail in
figure 37.

Figure 37: Sogdian rock inscription from Shatial (from Sims-Williams 1989: plate 10a). The cen-
tral inscription reads %YX9X9 p>p>kk (top line), |X X9y Y1 ZK kws>>n (middle), 4¥9 BRY (bot-
tom). Latin transcription from ibid: 14. The inscription in the top left-hand corner is shown in
detail in figure 36.
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Figure 38: Rock at Shatial containing horizontal and vertical inscriptions in the Old Sogdian script
(from Sims-Williams 1989: plate 109b). The text of 36:38 is shown in section 4.5.
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Figure 39: Silver coin from Chach bearing an Old Sogdian inscription, 3rd—4th c. cE (reproduced
in Grenet 2007: 1023). Reverse: profile of human head. Obverse: tamgha in the center with the
text YONJ2)2 3 9X))XS* XS C>C’nn’pc WIWnxXwr.

|
i

\j—-?ﬁ')));\ ja))J)JJJJJ J—..D.X_)_;_:_J-.‘S_L 3_‘3‘.‘:/‘& _35553 %ﬁ

Figure 40: Reproduction of an Old Sogdian inscription on a silver vessel from the principal-
ity of Chach: y¥453 > 3 1 1 1 ¥9XJ)XF XY JXXNYXSY my’rx>>n c>cnn’pe 39 styrk

“Mayarkhan of the nation of Tashkent. 39 stater (ca. 624 g).” (from Yoshida 2002: 191). A
tamgha appears to the right of the inscription.
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Sogdian script

In the Sogdian script used in the “Ancient Letters” (TABLE 48.2), most of the letters
are distinct and do not change shape when joined. In the “formal” and “Uyghur” Sog-
dian scripts, most of the letters are joined and, owing to the use of a broad pen, are
frequently difficult to distinguish. In the earlier form, ° is still distinguished from n;
but in the later,> = n, >’n = n’. Some scribes distinguish z from n by not connecting z
to the preceding letter, but others make no distinction. In the later, increasingly cur-
sive, form, other letters tend to become indistinguishable as well: y/x/s/§, r/B/y. Some
letters are distinguished only in final position (by some scribes), €.g., m ~ z, X ~ .

z is sometimes distinguished from n or z from Z by a diacritical point 4, and the
foreign sound b was noted as 9 p.

SAMPLES OF SOGDIAN
ANCIENT LETTERS

D 998y 0ISIDsu B8YYIY  BIINN BUY Y g
PL1 kk’mwk wr’Bdynn kkrf wtwx wyp DO«

Bttty O%Ngy LSS LIPS Bss—Ns  HIIWS  MadYy
wn”’yp wMXyKZ YZKYA ykwn’ztps wyc’mn  MLS rwyrf

9IuYsi 9InY Ygan 2 Jswesy \bISY
ktnfynn ktnp dpyx NM tSyp  tryB

1. Transliteration: OD fyw xwtw  Brkk  nnydp’rw  kK’n’kk

2. Normalization: at  Bayu xutaw Parak nané-6far  kanak

3. Gloss: to lord.aAcc master Barak Nana’s-gift Kanak

1. 1ILP Brywr SLM nm’cyw sp’tznwky AYKZY

2. (Ew-)zar Préwar *afriwan namacyu spatzanik  kad-uti

3. thousand ten.thousand greeting(?) reverence.AcC bended.knee when-that.and
I. ZKyXMw By nw Byrt pyst MN xyp® fntk  nnyPntk

2. weSanu Bayan(u) Pyart pist con x&pb Pante nané-fante

3. them.oBL lords.OoBL received written from own servant Nana’s-servant

“To the Divine Master Barak(?) Nanethvar Kanak a thousand, ten thousand

greetings, reverently with bended knees when received by their divinities. Writ-

ten by his own servant Nanevante.’

— From the Old Sogdian “Ancient Letters” found in a mailbag in the Great Wall
(AL II, Reichelt 1931: 12 and pl. 2).

Figure 41: Description of the Sogdian script of the ‘Ancient Letters’ (from Skjerve 1996: 529).
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TABLE 48.2: Main East Iranian Scripts Developed from Aramaic

Principal

Sogdian Phonetic

Ancient  Sogdian Manichean Christian  Values

Aramaic  Letters sutra script Sogdian Sogdian (Sogdian)

’ s P | o 1 v a,a
b Y PP X~ = b, B
B = B
g " . N\ \ gy
m \ > Y
d [V < < ’ d, 8
h (h) -0 = - on a,?
w o 4, 0 a ° w, 0, i
z 4 v N ] z
0 A 2
) . § v 2
hh s s Mw s a  yxh
t 14 Y t
4 -, 8 . “ Y, &1
9 (:,J . I k
(x) __S KS X
I® % NN da 3\ s
m % &y WX I™ m
n 3 L, o L 3 ) n
§ ™) ey LaV-} £ s
‘ G @° ~ a 10/]
p B ¥ - S p
() —A X} f
s (¢) - - Ot (] &,
q (LW ) X} k
r ) 5 LI ’ r
§ >o g Be W (U 2K § S
t \» » k, & " 3 t,0

Figure 42: Table showing various scripts for writing Sogdian (from Skjerve 1996: 519).
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Please read Principles and Procedures Document (P & P) from http://std.dkuug.dk/JTC1/SC2/WG2/docs/principles.html| for
guidelines and details before filling this form.
Please ensure you are using the latest Form from http://std.dkuug.dk/JTC1/SC2/WG2/docs/summaryform.html.
See also http://std.dkuug.dk/JTC1/SC2/WG2/docs/roadmaps.html for latest Roadmaps.

A. Administrative

1. Title: Proposal to encode the Old Sogdian script in Unicode
2. Requester's name: Anshuman Pandey <pandey@umich.edu>

3. Requester type (Member body/Liaison/Individual contribution): Expert contribution
4. Submission date: 2016-12-31

5. Requester's reference (if applicable):

6. Choose one of the following:

This is a complete proposal: Yes
(or) More information will be provided later:

B. Technical — General

1. Choose one of the following:
a. This proposal is for a new script (set of characters): Yes
Proposed name of script: Old Sogdian
b. The proposal is for addition of character(s) to an existing block:
Name of the existing block:

2. Number of characters in proposal: 40
3. Proposed category (select one from below - see section 2.2 of P&P document):
A-Contemporary B.1-Specialized (small collection) B.2-Specialized (large collection)
C-Major extinct _X _ D-Attested extinct E-Minor extnet
F-Archaic Hieroglyphic or Ideographic G-Obscure or questionable usage symbols
4. Is a repertoire including character names provided? Yes
a. If YES, are the names in accordance with the “character naming guidelines”
in Annex L of P&P document? Yes
b. Are the character shapes attached in a legible form suitable for review? Yes

5. Fonts related:
a. Who will provide the appropriate computerized font to the Project Editor of 10646 for publishing the
standard?
Anshuman Pandey

b. Identify the party granting a license for use of the font by the editors (include address, e-malil, ftp-site, etc.):
Anshuman Pandey

6. References:

a. Are references (to other character sets, dictionaries, descriptive texts etc.) provided? Yes
b. Are published examples of use (such as samples from newspapers, magazines, or other sources)
of proposed characters attached? Yes

7. Special encoding issues:
Does the proposal address other aspects of character data processing (if applicable) such as input,
presentation, sorting, searching, indexing, transliteration etc. (if yes please enclose information)? Yes

8. Additional Information:

Submitters are invited to provide any additional information about Properties of the proposed Character(s) or Script
that will assist in correct understanding of and correct linguistic processing of the proposed character(s) or script.
Examples of such properties are: Casing information, Numeric information, Currency information, Display behaviour
information such as line breaks, widths etc., Combining behaviour, Spacing behaviour, Directional behaviour, Default
Collation behaviour, relevance in Mark Up contexts, Compatibility equivalence and other Unicode normalization
related information. See the Unicode standard at http://www.unicode.org for such information on other scripts. Also
see Unicode Character Database ( http://www.unicode.org/reports/tr44/) and associated Unicode Technical Reports
for information needed for consideration by the Unicode Technical Committee for inclusion in the Unicode Standard.
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C. Technical - Justification

1. Has this proposal for addition of character(s) been submitted before?
If YES explain

2. Has contact been made to members of the user community (for example: National Body,
user groups of the script or characters, other experts, etc.)?

If YES, with whom? Nicholas Sims-Williams <ns5@soas.ac.uk>

Yutaka Yoshida <yutaka.yoshida@bun.kyoto-u.ac.jp>

If YES, available relevant documents:

. Information on the user community for the proposed characters (for example:
size, demographics, information technology use, or publishing use) is included?
Reference: See text of proposal

. The context of use for the proposed characters (type of use; common or rare)
Reference: See text of proposal

. Are the proposed characters in current use by the user community?
If YES, where? Reference:

Currently used by scholars of Sogdian and Central Asian studies

in the BMP?
If YES, is a rationale provided?
If YES, reference:

. After giving due considerations to the principles in the P&P document must the proposed characters be entirely

N/A

. Can any of the proposed characters be considered a presentation form of an existing
character or character sequence?
If YES, is a rationale for its inclusion provided?
If YES, reference:

. Should the proposed characters be kept together in a contiguous range (rather than being scattered)?

. Can any of the proposed characters be encoded using a composed character sequence of either
existing characters or other proposed characters?
If YES, is a rationale for its inclusion provided?
If YES, reference:

10. Can any of the proposed character(s) be considered to be similar (in appearance or function)
to, or could be confused with, an existing character?
If YES, is a rationale for its inclusion provided?
If YES, reference:

11. Does the proposal include use of combining characters and/or use of composite sequences?
If YES, is a rationale for such use provided?
If YES, reference:

Is a list of composite sequences and their corresponding glyph images (graphic symbols) provided?

If YES, reference:

12. Does the proposal contain characters with any special properties such as
control function or similar semantics?
If YES, describe in detail (include attachment if necessary)

13. Does the proposal contain any Ideographic compatibility characters?
If YES, are the equivalent corresponding unified ideographic characters identified?
If YES, reference:




