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A. Administrative

1. Title: Proposal to Encode the Khojki Script in ISO/IEC 10646

2. Requester’s name: Anshuman Pandey (pandey@umich.edu)

3. Requester type (Member Body/Liaison/Individual contribution): Individual contribution

4. Submission date: March 4, 2009

5. Requester’s reference (if applicable): N/A

6. Choose one of the following:

(a) This is a complete proposal: No

(b) or, More information will be provided later: Yes

B. Technical - General

1. Choose one of the following:

(a) This proposal is for a new script (set of characters): Yes

i. Proposed name of script: Khojki

(b) The proposal is for addition of character(s) to an existing block: No

i. Name of the existing block: N/A

2. Number of characters in proposal: 66

3. Proposed category: B.1 - Specialized (small collections of characters)

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. Who will provide the appropriate computerized font (ordered preference: True Type, or PostScript format) for

publishing the standard?: Anshuman Pandey; True Type format

(a) If available now, identify source(s) for the font and indicate the tools used: The characters of the digitized

Khojki font are based on normalized forms of printed Khojki characters. The font includes characters

from a digitized Khojki font called KhojkiJiwa.ttf (provided by Shafique Virani), as well as several new

characters not found in KhojkiJiwa and revisions to several glyphs. The font is a work-in-progress

and the final font will be a new work that will be produced by Anshuman Pandey from printed Khojki

sources.

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:

(a) 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; see proposal for

additional details.

8. Additional Information: Submitters are invited to provide any additional information about Properties of the pro-

posed Character(s) or Script that will assist in correct understanding of and correct linguistic processing of the pro-

posed 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 be-

haviour, Directional behaviour, Default Collation behaviour, relevance in Mark Up contexts, Compatibility equiv-

alence and other Unicode normalization related information. See the Unicode standard at http://www.unicode.org

for such information on other scripts. Also see http://www.unicode.org/Public/UNIDATA/UCD.html and associ-

ated Unicode Technical Reports for information needed for consideration by the Unicode Technical Committee for

inclusion in the Unicode Standard. Character properties and numeric information are included.

1 Form number: N3102-F (Original 1994-10-14; Revised 1995-01, 1995-04, 1996-04, 1996-08, 1999-03, 2001-05, 2001-09,

2003-11, 2005-01, 2005-09, 2005-10, 2007-03)



C. Technical - Justification

1. Has this proposal for addition of character(s) been submitted before?: No

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.)? Yes

(a) If Yes, with whom?:

• Shafique Virani (shafique.virani@utoronto.ca), University of Toronto - Mississauga

i. If Yes, available relevant documents: N/A

3. Information on the user community for the proposed characters (for example: size, demographics, information

technology use, or publishing use) is included? Yes

(a) Reference: See text of proposal

4. The context of use for the proposed characters (type of use; common or rare): Common

(a) Reference: The script was used primarily by the Ismaili religious community in South Asia.

5. Are the proposed characters in current use by the user community?: Yes. Members of the Ismaili community

and specialists studying Ismaili literature require the script.

(a) If Yes, where? Reference: In the United Kingdom, Canada, United States, and Pakistan.

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

the BMP?: No
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7. Should the proposed characters be kept together in a contiguous range (rather than being scattered)? Yes

8. Can any of the proposed characters be considered a presentation form of an existing character or character se-

quence? No

(a) If Yes, is a rationale for its inclusion provided?: N/A

i. If Yes, reference: N/A

9. Can any of the proposed characters be encoded using a composed character sequence of either existing characters

or other proposed characters? No

(a) If Yes, is a rationale provided?: N/A

i. If Yes, reference: N/A

10. Can any of the proposed character(s) be considered to be similar (in appearance or function) to an existing charac-

ter? Yes

(a) If Yes, is a rationale for its inclusion provided? Yes

i. If Yes, reference: See text of proposal

11. Does the proposal include use of combining characters and/or use of composite sequences? Yes

(a) If Yes, is a rationale for such use provided? Yes

i. If Yes, reference: See text of proposal

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

i. If Yes, reference: N/A

12. Does the proposal contain characters with any special properties such as control function or similar semantics? Yes

(a) If Yes, describe in detail (include attachment if necessary): Virama

13. Does the proposal contain any Ideographic compatibility character(s)? No

(a) If Yes, is the equivalent corresponding unified ideographic character(s) identified? N/A

i. If Yes, reference: N/A



Proposal to Encode the Khojki Script in ISO/IEC 10646 Anshuman Pandey

1 Introduction

Purpose This is a formal proposal to encode the Khojki script in the Universal Character Set (ISO/IEC

10646). It replaces the following document:

• L2/08-201: “Towards an Encoding for the Khojki Script in ISO/IEC 10646”, May 2008

Acknowledgments The proposal author is indebted to Professor Shafique Virani (University of Toronto,

Mississauga) for providing Khojki specimens and for offering detailed comments on the forms of Khojki

characters.

This project was made possible in part by a grant from the United States National Endowment for the Hu-

manities, which funded the Universal Scripts Project (part of the Script Encoding Initiative at the University

of California, Berkeley). Any views, findings, conclusions or recommendations expressed in this publication

do not necessarily reflect those of the National Endowment of the Humanities.

2 Background

Name The Khojki (Koj�) script takes its name from the Sindhi form khojā of the Persian ík. @ñ 	k
k
¯

h
¯

wājah “master, lord”. Literally, it means “of the master” (khojā + kı̄). The name appears in translier-

ation as Khojakı̄ and Khojkı̄. The common form ‘Khojki’ is recommended as the formal name of the script

in the UCS.

Overview Khojki is the name of the writing system used specifically by the Nizari Ismaili community of

South Asia for recording their religious literature. It is a Brahmi-based script of the Landa family, which is a

class of mercantile scripts that is derived ultimately from Sharada. Khojki is a refined form of the Lohān. akı̄

variety of Landa used in Sind that was purposely developed as an ecclesiastical script. It is believed to have

become distinct in the 16th century ce. Popular Ismaili tradition states that the script was invented by Pir

Sadruddin, an Ismaili missionary actively working with the Hindu Lohana community of Sind. Khojki is

one of two mercantile Landa scripts that were transformed into literary scripts in order to serve the purposes

of religious communities; the other is Gurmukhi.

Developed in and used predominantly in Sind (in modern Pakistan), Khojki was used to represent Sindhi,

Gujarati, Persian, and other regional languages. The majority of Khojki materials are manuscripts; however,

hundreds of lithographs and books were published in the 20th century after Laljibhai Devraj produced metal

types for Khojki in Germany for use at his Khoja Sindhi Printing Press in Bombay. Large collections of

Khojki materials are housed at the Institute of Ismaili Studies in London and at Harvard University.

Although Khojki possesses a limited user base, manuscripts and books were used in Ismaili religious cere-

monies not only in South Asia but in East and South Africa, where large diaspora communities were formed

starting in the 19th century. While the position of Khojki as a living script is declining, it is still used by

members of the Ismaili community and by specialists who study the history and literature of the the commu-

nity. An encoding for Khojki in the Universal Character Set will provide a means for the Ismaili community

and specialists to preserve literature in the script and to advance the study of Ismaili religious and literary

culture.

1
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Table 1: Glyph chart for Khojki
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112B7 $� KHOJKI VOWEL SIGN E

112B8 $ KHOJKI VOWEL SIGN AI

112B9 $! KHOJKI VOWEL SIGN O

112BA $" KHOJKI VOWEL SIGN AU

Various signs
112BB $# KHOJKI SIGN VIRAMA

112BC $$ KHOJKI SIGN NUKTA

112BD $̌ KHOJKI SIGN SHADDA

Punctuation
112BE & KHOJKI DANDA

112BF ' KHOJKI DOUBLE DANDA

112C0 ( KHOJKI WORD SEPARATOR

112C1 ) KHOJKI SECTION MARK

112C2 * KHOJKI DOUBLE SECTION MARK

112C3 + KHOJKI VERSE MARKER

Various signs
11280 $, KHOJKI SIGN CANDRABINDU

11281 $- KHOJKI SIGN ANUSVARA

Independent vowels
11282 . KHOJKI LETTER A

11283 / KHOJKI LETTER AA

11284 0 KHOJKI LETTER I

11285 1 KHOJKI LETTER II

11286 2 KHOJKI LETTER U

11287 3 KHOJKI LETTER UU

11288 4 KHOJKI LETTER E

11289 5 KHOJKI LETTER AI

1128A 6 KHOJKI LETTER O

1128B 7 KHOJKI LETTER AU

Consonants
1128C 8 KHOJKI LETTER KA

1128D 9 KHOJKI LETTER KHA

1128E : KHOJKI LETTER GA

1128F ; KHOJKI LETTER GGA

11290 < KHOJKI LETTER GHA

11291 = KHOJKI LETTER NGA

11292 > KHOJKI LETTER CA

11293 ? KHOJKI LETTER CHA

11294 @ KHOJKI LETTER JA

11295 A KHOJKI LETTER JJA

11296 B KHOJKI LETTER JHA

11297 C KHOJKI LETTER NYA

11298 D KHOJKI LETTER TTA

11299 E KHOJKI LETTER TTHA

1129A F KHOJKI LETTER DDA

1129B G KHOJKI LETTER DDHA

1129C H KHOJKI LETTER NNA

1129D I KHOJKI LETTER TA

1129E J KHOJKI LETTER THA

1129F K KHOJKI LETTER DA

112A0 L KHOJKI LETTER DDDA

112A1 M KHOJKI LETTER DHA

112A2 N KHOJKI LETTER NA

112A3 O KHOJKI LETTER PA

112A4 P KHOJKI LETTER PHA

112A5 Q KHOJKI LETTER BA

112A6 R KHOJKI LETTER BBA

112A7 S KHOJKI LETTER BHA

112A8 T KHOJKI LETTER MA

112A9 U KHOJKI LETTER YA

112AA V KHOJKI LETTER RA

112AB W KHOJKI LETTER LA

112AC X KHOJKI LETTER LLA

112AD Y KHOJKI LETTER VA

112AE Z KHOJKI LETTER SHA

112AF " <reserved>

112B0 [ KHOJKI LETTER SA

112B1 \ KHOJKI LETTER HA

Dependent vowel signs
112B2 $] KHOJKI VOWEL SIGN AA

112B3 $^ KHOJKI VOWEL SIGN I

112B4 $_ KHOJKI VOWEL SIGN II

112B5 $̀ KHOJKI VOWEL SIGN U

112B6 " <reserved>

Table 2: Names list for Khojki
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3 Characters Proposed

Number of Characters The 66 letters proposed here comprise the core Khojki character set.

Character Names The naming convention for Khojki characters follows that used for Devanagari. Char-

acters for the Sindhi implosive consonants gga, jja, ddda and bba are derived from their Devanagari ana-

logues. There is no standard transliteration for these characters. Alignment with the names of analogous

Devanagari characters will faciliate the recognition of characters.

Allocation Khojki is currently allocated in the Supplementary Multilingual Plane (SMP) at the range

U+11280..U+112CF.

3.1 Character Set

Consonants There are 37 consonant letters:

k khojki letter ka @ khojki letter ttha b khojki letter bba

K khojki letter kha D khojki letter dda F khojki letter bha

g khojki letter ga $ khojki letter ddha m khojki letter ma

Q khojki letter gga N khojki letter nna y khojki letter ya

G khojki letter gha t khojki letter ta r khojki letter ra

[ khojki letter nga Z khojki letter tha l khojki letter la

c khojki letter ca z khojki letter da L khojki letter lla

C khojki letter cha d khojki letter ddda v khojki letter va

j khojki letter ja H khojki letter dha S khojki letter sha

J khojki letter jja n khojki letter na s khojki letter sa

{ khojki letter jha p khojki letter pa h khojki letter ha

] khojki letter nya f khojki letter pha

T khojki letter tta B khojki letter ba

Vowels There are 10 independent vowels:

a khojki letter a u khojki letter u O khojki letter o

w khojki letter aa � khojki letter uu V khojki letter au

i khojki letter i E khojki letter e

� khojki letter ii W khojki letter ai

Vowel Signs There are 8 dependent vowel signs:

þA khojki vowel sign aa þU khojki vowel sign u þo khojki vowel sign o

þ! khojki vowel sign i þe khojki vowel sign e þq khojki vowel sign au

þI khojki vowel sign ii þ+ khojki vowel sign ai

4
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Various Signs There are 5 various signs:

þ> khojki sign candrabindu þ/ khojki sign virama þ; khojki sign shadda

þM khojki sign anusvara þY khojki sign nukta

Punctuation There are 6 punctuation signs:

, khojki danda � khojki section mark

. khojki double danda � khojki double section mark

: khojki word separator � khojki verse marker

3.2 Basis for Character Set and Glyph Shapes

Basis for Character Set Given the absence of a standard for Khojki, this proposal intends to provide

an idealized character set that may be used to encode any Khojki document completely. The character set

proposed here is based upon the inventory of Khojki characters presented by George Stack’s A Grammar of

the Sindhi Language (as represented in George Grierson’s Linguistic Survey of India: figures 1–3); Ali S.

Asani in The Harvard Collection of Ismaili Literature in Indic Languages (figures 4–9); and Christopher S.

Shackle and Zawahir Moir in Ismaili Hymns from South Asia (figures 10–11). Included in this character set

are characters that are not enumerated in official Khojki primers, but are nonetheless attested in manuscripts

and printed books, as well as in character charts. The presence of characters with which readers of Khojki

are not necessarily familiar should not be a distraction, but rather should be understood as a letter of the

script that at some historical period and within a particular region was identified as being part of the Khojki

repertoire.

These characters are:

1. letter ii Generally, Khojki does not distinguish between independent forms of i and ii. The

character i khojki letter i is used to represent both. However, Figure 4 shows the glyph � as an

alternate form of ii. The character is included here in order to accommodate the attestation.

2. letter uu Khojki typically does not distinguish between independent forms of u and uu. The

character u khojki letter u is used to represent both. Figure 4, however, shows glyphs for uu that

are distinct from u. The character is included here in order to accommodate the attestation.

3. letter jha Character inventories of Khojki show the glyph H used to represent the letter jha

/�h/. However, they also show this glyph as representing khojki letter dha (/dh/). Although the

form H is used to represent both jha and dha, it is more commonly used to write dha and is, there-

fore, assigned here to khojki letter dha. The use of a single glyph to represent two characters

requires a solution for representing both characters uniquely. Figure 6 shows the glyph { for jha,

but this character is not found in traditional character inventories. Should the need arise to encode the

character jha from a Khojki manuscript, using khojki letter dha is unacceptable; the appearance

may be captured, but the semantic value of the character would disappear. Thus, jha is proposed for

encoding in order to accommodate the attestation.

4. letter sha Although the characterS sha may be represented ass sa +þY nukta, it is proposed

as an atomic character. Unlike other characters that are produced using nukta for the purpose of

representing sounds not found in Sindhi, Khojki sha represents /S/, a sound native to Sindhi.

5
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Basis for Glyph Shapes The digitized Khojki characters proposed here are based on the forms of the metal

fonts developed by Laljibhai Devraj in 1903. Devraj used the fonts to produce the first printed versions of

Ismaili devotional literature (ginān) at his Khoja Sindhi Printing Press in Bombay. Although different pub-

lishers in Sindh, Gujarat, and Mumbai printed works in Khojki, the majority of publications were produced

by Devraj. Devraj’s font, therefore is universally recognized by readers of Khojki. This digitized Khojki

font contains characters not originally found in metal fonts, but additional characters have been designed

with the spirit of Devraj’s style, and it is hoped that this will appeal to the Ismaili community and will mirror

the ‘standard’ appearance of Khojki to which they are accustomed.

3.3 Characters Not Proposed

Although the character set proposed for Khojki is an idealized inventory intended to enable the complete

encoding of Khojki documents, there are some characters that have been identified in Khojki documents,

but are not proposed for encoding at present for one or more of the following reasons: (a) insufficient

information regarding the characters and their properties; (b) the possibility of representing a character with

another of similar or equal function.

1. vowel sign uu Although � khojki letter uu is proposed for encoding based upon attested use

of the character, sources attesting a unique character for vowel sign uu have not been identified. The

general practice is to use þU khojki vowel sign u for dependent forms of both u and uu. Space has

been reserved in the script block should a unique character for this sign be identified.

2. Characters for ks. a, jña, tra, and dra Khojki charts traditionally show the characters x ks. a, X
jña, P tra, and R dra. These characters are consonant ligatures, and while their appearance differs

from that of their constituent characters, they should be handled as such. The inclusion of these four

characters in traditional character charts for Khojki is analogous to the inclusion of the conjuncts "

ks. a, / tra, and â jña in charts of Devanagari for languages such Hindi.

3. Pre-composed characters for consonant + nukta There are several Khojki letters that are com-

posed of a base letter + nukta: aY a + nukta;gY ga + nukta (see section 4.8). It is not necessary to

encode each of these uniquely. The only pre-composed character proposed for encoding isS khojki

letter sha.

4. Various signs derived from Devanagari Authors of Khojki instructional materials at times at-

tempted to fix the deficiencies of the script by borrowing orthographic practices from scripts such as

Devanagari. The specimen below illustrates such uses. One such script primer, øM � pheó copÆ
(Sindhı̄ pahelı̄ copad. ı̄), introduces vowel sign vocalic r and various diacritics to represent conjunct

conjuncts with ra. These characters are not proposed at present until a determination can be made as

to the necessity of encoding them.
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5. Digits There are no unique Khojki digits. When digits appear in Khojki texts, they are generally

Gujarati forms: 0 1 2 3 4 5 6 7 8 9 (U+0AE6..U+0AEF).

6. Number forms and unit marks Fraction signs and currency marks are found in Khojki documents.

The forms and semantics of these characters are identical to the North Indic number forms proposed

for inclusion in the “Common Indic Number Forms” block (U+A830..U+A83F). See section 4.11 for

additional information.

4 The Writing System

4.1 General Features

Classification The Khojki script is an abugida of the Brahmic type and is written from left to right.

Syllabic Formation The formation of syllables in Khojki follows the pattern common to north Indic

scripts. Consonant letters bear the inherent vowel a when unaccompanied by a vowel sign. The inherent

vowel is changed by applying a vowel sign to the consonant or suppressed by applying virama to produce

the bare consonant. All dependent vowel signs are written above, below, or to the right of the consonant

(including þ! khojki vowel sign i).

4.2 Inadequacies of the Script

The Khojki script has several incongruencies between glyphs and characters:

1. Redundancy One character represented by multiple glyphs

2. Ambiguity Multiple characters represented by a single or by multiple glyphs

3. Deficiency Ligature glyph forms composed of characters absent from the script
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Redundancy As Khojki was developed to represent the Sindhi language, it has unique characters for

representing sounds found in Sindhi, but not in other neighboring language groups. These sounds are the

four voiced implosive consonants: /ä/ (velar), /ê/ (palatal), /â/ (dental), and /á/ (labial). When the Khojki

script was used outside of Sindh and by scribes unfamiliar with Sindhi, the phonetic value of the characters

for the implosive consonants were unrealized. With the deletion of the implosive consonants, the glyphs for

these characters were reassigned to represent characters for other consonants within the same articulation

class. This deletion resulted in the use of multiple glyphs for a single character:

• Q khojki letter gga /ä/ came to represent /g/, already represented by g khojki letter ga. Q was

also used for writing the consonant conjunct (ga + virama + ra) /gr/.

• J khojki letter jja /ê/ came to represent /�/, already represented as j khojki letter ja. In some

cases J was also used to write jY (ja + virama + nukta) /z/.

• d khojki letter ddda /â/ came to represent /d/, already represented by z khojki letter da. The

duplication of glyphs for da led to the duplicate use of z for /dh/ (H khojki letter dha).

• b khojki letter bba /á/ came to represent /b/, already represented with (B khojki letter ba). In

turn, B was used synonymously with F to write khojki letter bha /bh/.

Other issues with redundancy are:

• H was used to represent not only /dh/ (khojki letter dha), but also /�h/ ({ khojki letter jha).

• P, the glyph for the ligature tra (ta + virama + ra) was at times used to represent /t/ (t khojki

letter ta).

Ambiguity In some cases, one glyph is used to represent multiple characters.

• The glyph i is used for the independent form of both i and ii. As ii is attested as a unique character

in some Khojki manuscripts, it is encoded as an independent character and represented with the glyph

�.

• The glyph u is used for the independent form of both u and uu. The sign þU represents both dependent

forms of these vowel letters. As uu is attested as a unique character in some Khojki manuscripts, it is

encoded as an independent character and represented with the glyph �.

• The character E e is also represented as ae.

• The character W ai is also represented as aE.

• The character O o is also represented as �o.

• The character V au is also represented as a� and aO.

• The glyph } is used to represent both ka and a letter *qa (/q/, used to transcribe
�� arabic letter

qaf).

• In some manuscripts, the glyph N (assigned here to khojki letter nna) represents the characters

dda, *dddha, and nna. Furthermore, given allophonic variation between dda and *dddha, it is

difficult to determine precisely which of these characters is being represented by N.
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• In most sources, the character dda is represented by the glyph D; however in some this glyph repre-

sents *dddha. This ambiguity has been addressed by assigning unique glyphs to dda and nna; while

the character *dddha has not been proposed for encoding (see section 3.3).

• O was used to represent both khojki letter o and khojki letter u.

Deficiency The script lacks unique glyphs to represent sounds not found in Sindhi:

• In order to represent Arabic sounds, new characters are created by adding the diacritic nukta to an

existing character (see section 4.8).

• The consonant ligature x, which is composed of ka + virama + ssa; however, Khojki does not have

a character ssa.

4.3 Supression of Inherent Vowel

As most Indic scripts, Khojki has the special sign virāma, which is written as a combining character with a

consonant letter to supress the consonant’s inherent vowel a. The þ/ khojki sign virama is written to the

right of the consonant, not beneath as is typical in most Indic scripts, eg. Khojki k/ k and Devanagari к̂ k.

4.4 Consonant-Vowel Ligatures

The addition of dependent signs to consonant letters results in consonant-vowel ligatures for all consonants.

vowel sign i Unlike the practice in other Indic scripts, khojki vowel sign i is written to the right of

the consonant, not to the left. The khojki vowel sign i has two forms: þ! and þ�.

• þ! is used with characters that have right descenders: c→° ci; v→õ vi. Or that possess a final

right stroke that terminates at the baseline: k→¡ ki; z→× di; h→þ hi.

• þ� is used with characters that have rounded right edges: C→³ chi; [→¬ ṅi; T→¿ t.i; d→

Ô d
¯

i; r→ï ri;

vowel sign ii The vowel sign ii has two forms: þ� and þI:

• þ� is used with characters possessing right descenders: c → ± cı̄ and with characters with final

strokes that terminate at the baseline: k→� kı̄.

• þI is used with characters that have rounded right edges: C→´ chı̄;

vowel sign u With characters that possess a right descender, the þU vowel sign u is generally written

as part of the descender: c→ ² cu. Otherwise, the vowel sign is written as an extension of the basic final

stroke of a character: k→� ku, C→µ chu, etc.

4.5 Consonant Conjuncts

Consonant clusters are typically limited to two consonants and are represented in four ways:
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1. Ligatures There are four consonant ligatures in Khojki:

x ks.a = k ka + þ/ virama + *ssa

X jña = j ja + þ/ virama + ] nya

P tra = t ta + þ/ virama + r ra

R dra = d da + þ/ virama + r ra

2. Full-Form of Initial Consonant + Visible Virama The most common method of representing conso-

nant conjuncts is by writing the full forms of the initial consonant and marking it with virama; eg.

pra = p/r pa + virama + zwnj + ra

3. Full-Form of Initial Consonant + Sub-Form of Final Consonant This type of consonant conjunct is

typically C + ra.

4. Half-Form of Final Consonant In some cases, consonant conjuncts are written with the full-form of

the initial consonant and a half-form of the second consonant.1 For instance, the conjunct kya may be

represented as k� (y ya → � half-ya). See section 5.4 for discussion.

4.6 Nasalization

Nasalization is indicated by þ> khojki sign candrabindu and þM khojki sign anusvara.

4.7 Consonant Gemination

Geminated consonants are marked by þ; khojki sign shadda. The sign is written above the consonant that

is doubled, eg. la + la is written l; (as below), not as a conjunct character. This practice is similar to that in

1 Asani 1992: 72, 73.

10



Proposal to Encode the Khojki Script in ISO/IEC 10646 Anshuman Pandey

Gurmukhi, where the þˆ u+0A71 gurmukhi sign addak is used to denote doubled consonants, and also

in the Arabic script, where the þ
�

u+0651 arabic shadda is used.

4.8 Creation of New Characters

The Khojki script may be extended by producing characters to represent sounds not native to Sindhi. This is

done by writing the sign nukta above a Khojki character whose phonetic value most closely matches that of

the sound being accommodated. The nukta is written using the above-base combining character þY khojki

sign nukta. The nukta may be written with vowel letters, vowel signs, and consonant letters. In Khojki,

nukta is used primarily to represent Arabic letters and sounds, eg. aY a + nukta is used to represent ¨
u+0639 arabic letter ain. The nukta has a variant, which is simply an inverted form: þ".

The list of attested nukta letters in Khojki is:

• þAY = ¨ u+0639 arabic letter ain

• aY = ¨ u+0639 arabic letter ain

• EY = ¨ u+0639 arabic letter ain

• kY = �� u+0642 arabic letter qaf

• KY = p u+062E arabic letter khah

• gY = 	̈
u+063A arabic letter ghain

• jY = 	X u+0630 arabic letter thal, 	P u+0632 arabic letter zain, 	� u+0636 arabic letter

dad, 	  u+0638 arabic letter zah

• tY =   u+0637 arabic letter tah

• fY = 	¬ u+0641 arabic letter feh

• hY = h u+062D arabic letter hah

4.9 Punctuation

Word Boundaries Khojki separates words using : khojki word separator. This character resembles

characters such as þ, u+0903 devangari sign visarga. Khojki does not use visarga.

Sentence Boundaries The , danda and . double danda are used to mark the end of sentences.
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End of line is typically marked with : word separator and . double danda:

double danda is also used to mark verse sections. Typically, double danda is written with word sepa-

rator to the left and right of verse numbers:

Section Marks The section mark characters � khojki section mark and � khojki double section

mark appear frequently in Khojki manuscripts as punctuation that delimit the end of a section or another

larger block of text. Both section marks are found in manuscripts. The khojki section mark is generally

used to mark the end of a sentence, while khojki double section mark is used to delimit larger blocks of

text, such as paragraphs. Both generally extend to the margin of the text-block.

Verse Enumeration The � khojki verse marker is used to mark verse numbers in long Khojki texts.

It is an above-base extending character that is written above numbers: .525====== . Its function may be con-

sidered similar to the Latin mark vinculum, which is written over numbers to indicate that they are to be

considered a group.

Other Punctuation Printed Khojki employs Latin punctuation marks, such as comma, which are already

encoded in the UCS:
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4.10 Abbreviations

Khojki has two abbreviations for Arabic benedictions. These are not proposed for encoding because they

can be represented using other characters.

1. aYA = ÐC�Ë@ éÊ« ‘alai-hi as-salām ‘peace be upon him’.

2. sAY = Õ
�
Î� ð éJ
Ê« é�<Ë @ úÎ� s. allā allāhu ‘alai-hi wa sallam ‘God bless him and grant him salvation’.

4.11 Number Forms and Unit Marks

Number forms and unit marks are found in Khojki documents (see Figure 17). The most common characters

are signs for writing fractions: eg. à u+A833 north indic fraction one sixteenth, ä u+A831 north

indic fraction one half, etc.; and currency marks: eg. î u+A838 north indic rupee mark. These

characters may be represented using those in the Common Indic Number Forms block (U+A830..U+A83F).

See Pandey (2007) for more information on these characters.

4.12 Variants

1. khojki letter dha is also written as _.

2. khojki letter ba is also written as �.

5 Implementation

5.1 Encoding Model

The encoding model for Khojki may be based on the model implemented for Devanagari. There may be a

requirement to accommodate an idiosyncratic method of rendering consonant conjuncts for the script (see

section 5.4).

13



Proposal to Encode the Khojki Script in ISO/IEC 10646 Anshuman Pandey

5.2 Collation

The collating order for Khojki is based on Sindhi. The script may be sorted according to both the Devanagari-

based and Persian-based arrangement of letters.

Devanagari-Based Sort Order Independent vowel letters are sorted before consonant letters. Vowels

with special signs (candrabindu and anusvara) appear at the head of the vowel order.

The collating order for special signs and independent vowels in Khoji is:

a> aM a w i � u � E W O V
a 
�m am. a ā i ı̄ u ū e ai o au

Dependent vowel signs are sorted in the same position as their independent shape. Consonant-vowel com-

binations are sorted first by consonant letter and then by vowel sign. A consonant with virāma is sorted

last.

k> kM k kA ¡ � � ke k+ ko kq k/
ka 
�m kam. ka kā ki kı̄ ku ke kai ko kau k

The pattern for consonants is as follows:

k K g Q G [ c C j J { ] T
ka kha ga g

¯
a gha ṅa ca cha ja j

¯
a jha ña t.a

@ D $ N t Z z d H n p f B
t.ha d. a d. ha n. a ta tha da d

¯
a dha na pa pha ba

b F m y r l L v S s h
b
¯

a bha ma ya ra la l.a va śa sa ha

Persian-Based Sort Order Since the Sindhi language is now commonly written in an extended form of

the Arabic script, Khojki letters may be sorted according to the Arabic arrangement of characters as extended

for Sindhi.

B b F t Z T @ p f j J { ]
ba b

¯
a bha ta tha t.a t.ha pa pha ja j

¯
a jha ña

c C z H d D $ r s S k K g
ca cha da dha d

¯
a d. a d. ha ra sa śa ka kha ga

Q G [ l L m n N v h y
g
¯

a gha ṅa la l.a ma na n. a va ha ya
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5.3 Character Properties

The properties for Khojki characters in the Unicode Character Database format are:

11280;KHOJKI SIGN CANDRABINDU;Mn;0;NSM;;;;;N;;;;;
11281;KHOJKI SIGN ANUSVARA;Mn;0;NSM;;;;;N;;;;;
11282;KHOJKI LETTER A;Lo;0;L;;;;;N;;;;;
11283;KHOJKI LETTER AA;Lo;0;L;;;;;N;;;;;
11284;KHOJKI LETTER I;Lo;0;L;;;;;N;;;;;
11285;KHOJKI LETTER II;Lo;0;L;;;;;N;;;;;
11286;KHOJKI LETTER U;Lo;0;L;;;;;N;;;;;
11287;KHOJKI LETTER UU;Lo;0;L;;;;;N;;;;;
11288;KHOJKI LETTER E;Lo;0;L;;;;;N;;;;;
11289;KHOJKI LETTER AI;Lo;0;L;;;;;N;;;;;
1128A;KHOJKI LETTER O;Lo;0;L;;;;;N;;;;;
1128B;KHOJKI LETTER AU;Lo;0;L;;;;;N;;;;;
1128C;KHOJKI LETTER KA;Lo;0;L;;;;;N;;;;;
1128D;KHOJKI LETTER KHA;Lo;0;L;;;;;N;;;;;
1128E;KHOJKI LETTER GA;Lo;0;L;;;;;N;;;;;
1128F;KHOJKI LETTER GGA;Lo;0;L;;;;;N;;;;;
11290;KHOJKI LETTER GHA;Lo;0;L;;;;;N;;;;;
11291;KHOJKI LETTER NGA;Lo;0;L;;;;;N;;;;;
11292;KHOJKI LETTER CA;Lo;0;L;;;;;N;;;;;
11293;KHOJKI LETTER CHA;Lo;0;L;;;;;N;;;;;
11294;KHOJKI LETTER JA;Lo;0;L;;;;;N;;;;;
11295;KHOJKI LETTER JJA;Lo;0;L;;;;;N;;;;;
11296;KHOJKI LETTER JHA;Lo;0;L;;;;;N;;;;;
11297;KHOJKI LETTER NYA;Lo;0;L;;;;;N;;;;;
11298;KHOJKI LETTER TTA;Lo;0;L;;;;;N;;;;;
11299;KHOJKI LETTER TTHA;Lo;0;L;;;;;N;;;;;
1129A;KHOJKI LETTER DDA;Lo;0;L;;;;;N;;;;;
1129B;KHOJKI LETTER DDHA;Lo;0;L;;;;;N;;;;;
1129C;KHOJKI LETTER NNA;Lo;0;L;;;;;N;;;;;
1129D;KHOJKI LETTER TA;Lo;0;L;;;;;N;;;;;
1129E;KHOJKI LETTER THA;Lo;0;L;;;;;N;;;;;
1129F;KHOJKI LETTER DA;Lo;0;L;;;;;N;;;;;
112A0;KHOJKI LETTER DDDA;Lo;0;L;;;;;N;;;;;
112A1;KHOJKI LETTER DHA;Lo;0;L;;;;;N;;;;;
112A2;KHOJKI LETTER NA;Lo;0;L;;;;;N;;;;;
112A3;KHOJKI LETTER PA;Lo;0;L;;;;;N;;;;;
112A4;KHOJKI LETTER PHA;Lo;0;L;;;;;N;;;;;
112A5;KHOJKI LETTER BA;Lo;0;L;;;;;N;;;;;
112A6;KHOJKI LETTER BBA;Lo;0;L;;;;;N;;;;;
112A7;KHOJKI LETTER BHA;Lo;0;L;;;;;N;;;;;
112A8;KHOJKI LETTER MA;Lo;0;L;;;;;N;;;;;
112A9;KHOJKI LETTER YA;Lo;0;L;;;;;N;;;;;
112AA;KHOJKI LETTER RA;Lo;0;L;;;;;N;;;;;
112AB;KHOJKI LETTER LA;Lo;0;L;;;;;N;;;;;
112AC;KHOJKI LETTER LLA;Lo;0;L;;;;;N;;;;;
112AD;KHOJKI LETTER VA;Lo;0;L;;;;;N;;;;;
112AE;KHOJKI LETTER SHA;Lo;0;L;;;;;N;;;;;
112AF;<reserved>
112B0;KHOJKI LETTER SA;Lo;0;L;;;;;N;;;;;
112B1;KHOJKI LETTER HA;Lo;0;L;;;;;N;;;;;
112B2;KHOJKI VOWEL SIGN AA;Mn;0;NSM;;;;;N;;;;;
112B3;KHOJKI VOWEL SIGN I;Mc;0;L;;;;;N;;;;;
112B4;KHOJKI VOWEL SIGN II;Mc;0;L;;;;;N;;;;;
112B5;KHOJKI VOWEL SIGN U;Mn;0;NSM;;;;;N;;;;;
112B6;<reserved>
112B7;KHOJKI VOWEL SIGN E;Mn;0;NSM;;;;;N;;;;;
112B8;KHOJKI VOWEL SIGN AI;Mn;0;NSM;;;;;N;;;;;

15



Proposal to Encode the Khojki Script in ISO/IEC 10646 Anshuman Pandey

112B9;KHOJKI VOWEL SIGN O;Mn;0;NSM;;;;;N;;;;;
112BA;KHOJKI VOWEL SIGN AU;Mn;0;NSM;;;;;N;;;;;
112BB;KHOJKI SIGN VIRAMA;Mc;9;NSM;;;;;N;;;;;
112BC;KHOJKI SIGN NUKTA;Mn;7;NSM;;;;;N;;;;;
112BD;KHOJKI SIGN SHADDA;Mn;0;NSM;;;;;N;;;;;
112BE;KHOJKI DANDA;Po;0;L;;;;;N;;;;;
112BF;KHOJKI DOUBLE DANDA;Po;0;L;;;;;N;;;;;
112C0;KHOJKI WORD SEPARATOR;Po;0;L;;;;;N;;;;;
112C1;KHOJKI SECTION MARK;Po;0;L;;;;;N;;;;;
112C2;KHOJKI DOUBLE SECTION MARK;Po;0;L;;;;;N;;;;;
112C3;KHOJKI VERSE MARKER;Po;0;L;;;;;N;;;;;

5.4 Outstanding Issues

5.4.1 Encoding Model

1. Half-form of final letter of a consonant conjunct Consonant conjuncts in Khojki are generally

written with a visible virama. For instance, the conjunct kya is typically represented as k/y:

k ka + þ/ virama + zwnj + y ya

Alternately, this conjunct may also be written in a rather unconventional manner: the full-form of

the initial consonant letter and the half-form of the second consonant letter:2 k�. Despite the visual

disjunction, k� represents kya, not kay, and is semantically identical to k/y. Given this, the

expected character sequence would be

k ka + þ/ virama + zwj + y ya (kya)

not

k ka + y ya + þ/ virama + zwj (kay)

Here, the appearance of the conjunct is the reverse of the semantic value of the characters. The letter

ka remains visually unchanged and unmarked by virama, but the elision of its inherent vowel is

indicated by the half form of ya. Thus, the rendering behavior of virama in this case affects not

the character it is written after (ka), but the one that follows it (ya): y→ � (semantically ya, but

visually half-ya).

This behavior cannot be produced by the typical method of producing conjuncts by applying virama

to the consonant letter in question.

5.4.2 Characters

1. Consonant letter dddha Some Khojki manuscripts use D khojki letter dda (/ã/) to represent

r. a (/ó/), which is analogous to Devanagari w u+095C devanagari letter dddha. The sound is an

allophonic variant of dda, which appears intervocalically. Other sources represent this sound using

the glyph L. Although L is assigned here to khojki letter lla, it may be possible to propose it

as khojki letter dddha, despite the fact that the glyph L generally represents lla in other Indic

scripts. The reassignment of L from lla to dddha would be further supported by the fact that Sindhi

does not have the sound /í/ that is generally represented by the letter lla in several north Indic scripts.

2 Asani 1992: 72, 73.
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The following specimen shows L used for writing r. a:

The following specimen shows L as being analogous to Â u+0AB3 gujarati letter lla (l.a):

2. Consonant letter ssa Khojki does not have a character ssa to represent s. a (/ù/), analogous to q

u+0937 devanagari character ssa. It does, however, have the glyph x kssa (Devanagari "),

which is a consonant conjunct produced with the sequence ka + virama + ssa in most Indic scripts.

The absence of ssa in Khojki, therefore, requires a solution to the composition of x. One approach

may be to define a script-specific rule that produces the ligature kssa using S khojki letter sha:

ka + virama + sha (Devanagari ?ш kśa); but, this approach introduces a host of other problems

regarding character semantics. Another solution might be to encode x as an atomic character.

3. Consonant letter qa Khojki ka is generally represented by the glyph k, but in some manuscripts

and printed books it takes the form }. These forms at times may appear together within a single

document. However, in some documents the form } is used to represent a transcription of
�� arabic

letter qaf (/q/). In this case, the glyph represents a unique Khojki character qa, analogous to *

u+0958 devanagari letter qa. Yet, in other sources, the sound /q/ is represented using ka +

nukta as kY. The following specimen shows } used to uniquely represent *qa:

and the same glyph used to represent ka:
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A specimen from a printed book shows ka represented not only withk, but also with}. Both glyphs

are used in the word kalāma (}lAm / klA>m) and are semantically identical.

4. verse marker The mark � is written over verse numbers in long Khojki texts. As described in

section 4.9, the mark is an extending character that spans all of the digits in a number. It is possible that

this specialized rendering behavior would make implementation of this function difficult. It may be

possible to use þ= u+0305 combining overline to represent the Khojki verse marker. The drawback

to this solution is that combining overline would visually represent the verse marker, but it would

not capture the semantic properties of the Khojki character.
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Figure 1: [Inventory of Khojki vowel letters from Grierson (1905: 15).
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Figure 2: [Inventory of Khojki consonant letters from Grierson (1905: 16).
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Figure 3: [Inventory of Khojki consonant letters from Grierson (1905: 17).
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Figure 4: Inventory of Khojki independent vowel letters (from Asani 1992: 678).
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Figure 5: Inventory of Khojki dependent vowel signs (from Asani 1992: 679).
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Figure 6: Inventory of Khojki consonants: b to dy (from Asani 1992: 680).
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Figure 7: Inventory of Khojki consonants: jh to s (from Asani 1992: 681).
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Figure 8: Inventory of Khojki consonants: sh to l (from Asani 1992: 682).
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Figure 9: Inventory of Khojki consonants: m to dhr (from Asani 1992: 683).
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Figure 10: Traditional arrangement of Khojki characters, beginning with the traditional Sindhi

invocation alA tohAr allā tohār (from Shackle and Moir 1992: 35).

Figure 11: Arrangement of Khojki characters based on the traditional Indic phonological pattern

(from Shackle and Moir 1992: 36).
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Figure 12: Comparison of Khojki with other scripts: a to au (from

Khakee 1981).

Figure 13: Comparison of Khojki with other scripts: ka to d. a (from

Khakee 1981).
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Figure 14: Comparison of Khojki with other scripts: d. ha to ba (from

Khakee 1981).

Figure 15: Comparison of Khojki with other scripts: bha to ha (from

Khakee 1981).
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Figure 16: Comparison of Khojki with other scripts: (ra to sra (from

Khakee 1981).
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Figure 17: Title page of the so �ðw (So Kı̄rı̄ā) printed in Khojki and Gujarati (from Shackle

and Moir 1992: 33). North Indic number forms and the u+A838 north indic rupee mark are

used to indicate the price of the item.
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Figure 18: Pages from a Khojki book printed with the metal fonts cut by Laljibhai Devraj.
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Figure 19: Khojki text written by Ali S. Asani for his The Harvard Collection of Ismaili Literature in Indic Languages (1992: 56–57).
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