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Abstract: Controlled versions of Urdu and Sindhi
language sentences are representable in different
mathematical models like Context Free Grammars
(CFGs). A CFG is a finite collection of rules which tells
that a given sentence (of formal or natural language) is
grammatically correct or incorrect. Sentence structure of
various natural languages is describable by using CFG
and sentences can be parsed efficiently by using different
CFG parsing techniques.

One of the applications of CFG is the description of XML
document format via the notion of document type
definitions (DTDs) and Schema. CFG rules are
describable by using W3C XML Schema (standard
recommendation of XML Schema by w3.org). It means
that if CFG rules are represented in XML Schema then
well formed XML documents of natural languages like
Sindhi and Urdu can be validated by using those Schemas.

When CFG rules of Urdu and Sindhi sentences are
represented by W3C XML Schema, text documents of these
languages if represented in XML can be validated by using
XML parsers. Issues related with the representation and
validations of local language sentences in XML are
discussed in this paper. CFG rules for samples of Sindhi
and Urdu sentences are represented in W3C XML Schema.
1t is shown that W3C XML Schema can be used to validate
the sentences of Urdu and Sindhi languages.

Keywords: Context Free Grammar, Local Language
Processing, NLP, XML Schema

1. INTRODUCTION

Different models from formal language theory are being
used to process natural languages on computers. Context
free grammar (CFG) is one such model that is most
commonly used to represent language syntax (grammar)
rules for English and other natural languages [1]. Natural
Languages like Urdu and Sindhi possess complex sentence
structures and formal language models like CFG can not
handle all the aspects of syntax for these languages.
Despite of these limitations CFG can be defined for
different sentence types of these natural languages [2].
CFG rules for different types of sentences can be used for
grammar checking by the help of parsers.

1.1 Urdu Sentence Structure

Every sentence(~>) in Urdu is divided into two parts
Masand Alya(~dl i) and Masand(2)[3][4]. Masand
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Alya is the beginning of the sentence and is always a
noun(a~'). Masand is information about Masand Alya and
can be a noun or verb(J=8). Sentences in which masand is
noun are known as Ismia sentences(~e~) ~la) and
sentences in which Masand is verb are called Failia
sentences(~lzd Alex),

Failia and Ismia sentences are again divided into following
constituent parts:

e Ismia Sentence

o Mubtada (Iix)

MutaligeMubtada (14ix (3l=ic) (Optional)
Khabar (_»3)
MutaligeKhabar (s (3lxie) (Optional)
FaileNagqis (u=it Jad)

O O O O

e Failia Sentence

o Subject (Fa’ail) (J=\4)

o MutaligeFa’ail (Jel (3laic)
o Object (Mafool) (Js=i«)

o Verb (Fail) (J=%)

o MutaligeFail (J=3 (3lxis)

Different constituent parts of a sentence (Failia or Ismia)
are again divided into different subcategories [3][4].
Sentences are grammatically correct if all the constituent
parts and their sub parts occur in proper order.

1.2 Sindhi Sentence Structure
Sindhi sentence (k) is also divided in two parts known

as Mubtada (1xiw) and Khabar (L) [5][6].
Mubtada and Khabar are again divided into following

parts:

e Mubtada
o Subject (Fa’ail) (J=\)
o Fa’ailloLag (s Jeli)

e  Khabar
o Object (Mafool) (Jszi«)
o MafoolloLag (& s J seic)
o Verb (Fail) (J=4)
o FailJoLag (< s Jad)

Again different subparts are divisible into more parts.
Urdu and Sindhi sentences share many constituent parts
like Mubtada, Khabar and their subparts. CFG rules can be
defined for different types of Urdu and Sindhi sentences
and can be applied in different language processing
systems.
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1.3 XML and XML Schema

XML (eXtensible Markup Language) is a standard for the
representation, communication and validation of data [7].
XML is being frequently used for creating user defined
markup languages, document validation, architecture
independent data representation and validation, web
service communication and other Internet applications
[8][9]. Different applications like Microsoft Office,
programming languages like Java and DBMS like Oracle
now have intrinsic support for XML data processing and
representations.

XML DTD (Document Type Definition) and XML
Schema are formalisms for the representation of XML
document validation rules. DTDs define an XML
document’s structure. But because of some limitations
DTDs are not being used widely for the validations of
XML documents [9]. XML Schemas are an alternative to
DTDs. Unlike DTDs schemas make use of XML for rule
definitions and therefore are XML documents. This makes
them more flexible, powerful and suitable for defining
XML document structures.

W3C Schema is standard recommendation for XML
documents by w3.org. W3C schema is capable enough to
represent CFG rules. Once Urdu and Sindhi sentence CFG
rules are represented in W3C XML Schema, different
applications can use those schema definitions for Urdu and
Sindhi sentence processing. In subsequent sections
schemas for Urdu and Sindhi sentences are defined and
shown that how different applications can use those
schemas to check the grammar of sentences.

2. W3C XML SCHEMA FOR CFG RULES OF
URDU SENTENCE

CFG rules for Ismia and Failia Sentences of Urdu are
given below:

ranl dlea o Alea

a8l Jzd A Al Qe «— ~vanl Alas

iss atll diase — nplad alea

(Optional) 13k (3laia Wit «— ~3ll 2iisa

Ixie (Optional) 15 Blaie «— all i

(Optional) Jelé Glaic Jeld «— ) die

Jelé (Optional)Jeld Glais «— ) dive

(Optional)Js2ia (Optional)dad 3laie «— s
=i (Optional) J 24 3l2ie

J=8 (Optional) J28 3lxia  «—  dia

(Optional) s, Blaie jA «— 2

o5 (Optional) s (laie «—  diwa

Jeld ot

(u.u\ «— Jala

\‘).._\.A «— e L'é,la.“m

aul — Jeld

| —Jeld Glaia

el =

o — A Gl
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= ualliJad

e.....\(—djm

oW e dd
g“_\uja|01§)m|)45\|69\)5<_ r-;m‘

Different Ismia and Failia sentences can be derived by
using above CFG [2]. A sentence is grammatically correct
if it is derivable by using above grammar. For example
(= < e S) and (S S glS) are
grammatically correct according to above CFG.

W3C XML Schema for Ismia and Failia Sentence CFG
rules given above is as follows:

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
attributeFormDefault="unqualified">
<!-- Urdu Sentence (~e2) Definition -->
<xs:element name="Jumla">
<xs:complexType>
<xs:choice>
<!--Definition for Ismia Sentence (~an) Alaz) -->
<xs:element name="Jumlalsmia">
<xs:complexType>
<xs:sequence>
<xs:element ref="MasandAlya"/>
<xs:element ref="Masand"/>
<xs:element ref="FaileNaqis"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<!--Definition for Failia Sentence (nlzé Alas) -->
<xs:element name="JumlaFailia">
<xs:complexType>
<xs:sequence>
<xs:element ref="MasandAlya"/>
<xs:element ref="Masand"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:choice>
</xs:complexType>
</xs:element>
<!-- Masand Alya (~) xius) Definition-->
<xs:element name="MasandAlya">
<xs:complexType>
<xs:choice>
<xs:sequence>
<xs:element ref="Mubtada"/>
<xs:element ref="MutaligeMubtada"/>
</xs:sequence>
<xs:sequence>
<xs:element ref="MutaligeMubtada"/>
<xs:element ref="Mubtada"/>
</xs:sequence>
<xs:element ref="Isam"/>
<xs:sequence>
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<xs:element ref="Faail"/>
<xs:element ref="MutaligeFaail"/>
</xs:sequence>
<xs:sequence>
<xs:element ref="MutaligeFaail"/>
<xs:element ref="Faail"/>
</xs:sequence>
</xs:choice>
</xs:complexType>
</xs:element>
<l-- Masand Definition (i) -->
<xs:element name="Masand">
<xs:complexType>
<xs:choice>
<xs:sequence>
<xs:element ref="Mafool" minOccurs="0"/>
<xs:element ref="MutaligeMafooll"
minOccurs="0"/>
<xs:element ref="Fail"/>
<xs:element ref="MutaligeFail"
minOccurs="0"/>
</xs:sequence>
<xs:sequence>
<xs:element ref="MutaligeFail"/>
<xs:element ref="Fail"/>
</xs:sequence>
<xs:choice>
<xs:sequence>
<xs:element ref="Khabar"/>
<xs:element ref="MutaligeKhabar"/>
</xs:sequence>
<xs:sequence>
<xs:element ref="MutaligeKhabar"/>
<xs:element ref="Khabar"/>
</xs:sequence>
<xs:element ref="Isam"/>
</xs:choice>
</xs:choice>
</xs:complexType>
</xs:element>
<!-- FaileNagis (U= J=8)Definition -->
<xs:element name="FaileNaqis">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="_2"/>
<xs:enumeration value="l"/>
<xs:enumeration value="& s."/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!--Mubtada ()xiw) Definition -->
<xs:element name="Mubtada">
<xs:complexType>
<xs:sequence>
<xs:element ref="Isam"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<!-—MutaligeMubtada (14l (3lxic) Definition -->
<xs:element name="MutaligeMubtada">
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<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value=")_s"/>
<xs:enumeration value="1_lg<3"/>
<xs:enumeration value="15\"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!-- Isam (') Definition -->
<xs:element name="Isam">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="_sSI"/>
<xs:enumeration value=".3 S"/>
<xs:enumeration value="2ul_x="/>
<xs:enumeration value="_JL"/>
<xs:enumeration value="s\ jxi"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!--MutaligeFail(J2& (3lxis) Definition-->
<xs:element name="MutaligeFail">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="_—=_\ )4"/>
<xs:enumeration value=" - 3"/>
<xs:enumeration value="gs »3"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!-- Fail(J=% ) Definition -->
<xs:element name="Fail">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="_=l;,"/>
<xs:enumeration value=",_%S"/>
<xs:enumeration value=",_U¢S"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!-- Mafool (Js2é<) Definition -->
<xs:element name="Mafool">
<xs:complexType>
<xs:sequence>
<xs:element ref="Isam"/>
</xs:sequence>
</xs:complexType>
</xs:element>

<!--MutaligeMafool(d s=& (3lxis) Definition -->

<xs:element name="MutaligeMafooll">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="_eS S"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!-- Khabar(_) Definition-->
<xs:element name="Khabar">
<xs:complexType>
<xs:sequence>
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<xs:element ref="Isam"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<!--MutaligeKhabar (s (3lxis) Definition -->
<xs:element name="MutaligeKhabar">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration values J"="/>
<xs:enumeration value="—u._3s3"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="Faail">
<xs:complexType>
<xs:sequence>
<xs:element ref="Isam"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="MutaliqeFaail">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="S5J"/>
<xs:enumeration value=")_"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
</xs:schema>

3. W3C XML SCHEMA FOR CFG RULES OF

SINDHI SENTENCE

CFG rules for Sindhi sentence and its constituent pars are

given below:

o e — glea

Jelé (Optional) R s> Jeld )i
(Optional) R sa Jel§) Jeld )i
(Optional)d sis (Optional) R sx Jab — A
Jxé(Optional) & s> J i

o) —Jeld
SN —dad
@‘)g} b

. —Jsria

e o

pils — o

o) S adad
AR —f s Jsmie
saigie —Zon Jeld

W3C XML Schema for above CFG rules is as follows:

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

elementFormDefault="qualified"
attributeFormDefault="qualified">

<!-- Definition for Sindhi Sentence (sls)-->
<xs:element name="Jumlo">
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<xs:complexType>
<xs:choice>
<xs:sequence>
<xs:element ref="Mubtada"/>
<xs:element ref="Khabar"/>
</xs:sequence>
</xs:choice>
</xs:complexType>
</xs:element>
<!—Faail (J=l&) Definition-->
<xs:element name="Faail">
<xs:complexType>
<xs:sequence>
<xs:element ref="Isam"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<!—Isam(p~!) Definition -->
<xs:element name="Isam">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="le"/>
<xs:enumeration value="alu"/>
<xs:enumeration value="3!_<"/>
<xs:enumeration value="sll ja="/>
<xs:enumeration value="cuwu s2"/>
<xs:enumeration value="g»52"/>
<xs:enumeration value="J"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

<!-- Definition for Fa’ail Jo Lag (Rs Jeld) -->

<xs:element name="FaailJoLag">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="_saigw"/>
<xs:enumeration value="_saigi"/>
<xs:enumeration value="_s>a "/>
<xs:enumeration value="_sxi¢<"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<1-- Definition for Fail Jo Lag (<& sa Jxi) -->
<xs:element name="FailJoLag">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="g!"/>
<xs:enumeration value="41<"/>
<xs:enumeration value=" u"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!—Mafool(Js=is) Definition-->
<xs:element name="Mafool">
<xs:complexType>
<xs:sequence>
<xs:element ref="Isam"/>
</xs:sequence>
</xs:complexType>
</xs:element>
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<!-- Definition for Mafool Jo Lag(-& s J seie)-—>
<xs:element name="MafoolJoLag">
<xs:simpleType>
<xs:restriction base="xs:string">

—n

<xs:enumeration value="c> ,8"/>
<xs:enumeration value="¢> ,¢i"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!--Fail(Ja}) Definition -->
<xs:element name="Fail">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value=" 1 s15"/>
<xs:enumeration value=" 4! sI"/>
<xs:enumeration value="_u"/>
<xs:enumeration value="5 &"/>
<xs:enumeration value="sxia %"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!-- Mubtada(!xiw) Definition-->
<xs:element name="Mubtada">
<xs:complexType>
<xs:choice>
<xs:sequence>
<xs:element ref="FaailJoLag"/>
<xs:element ref="Faail"/>
</xs:sequence>
<xs:sequence>
<xs:element ref="Faail"/>
<xs:element ref="FaailJoLag"/>
</xs:sequence>
<xs:sequence>
<xs:element ref="Isam"/>
</xs:sequence>
</xs:choice>
</xs:complexType>
</xs:element>
<!-- Definition for Khabar (_:2) of a Sentence-->
<xs:element name="Khabar">
<xs:complexType>
<xs:sequence>
<xs:element ref="FailJoLag" minOccurs="0"/>
<xs:element ref="Mafool" minOccurs="0"/>
<xs:element ref="MafoolJoLag" minOccurs="0"/>
<xs:element ref="Fail"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

4. RESULTS

Altova Style Vision 2005 and Microsoft Excel 2003
Professional Edition are used here to demonstrate the use
of W3C XML Schema for Sindhi sentence validation (see
Figure 1). Figure 2 shows the demonstration of invalid
XML sentences in AltovaStyle Vision 2005.
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& Altova eVision ntitled.sp AV € 10T pre L]

File Edit Insert Table Authentic HTML Import  Properkies  Tools  Help

NESH S o~ M | E Y.

V- e,
-1} Faai ~
{} lzam o A g S Gt
{} lzam HE = Rl st’
ol -y
--{} Khabar b 3“9'"_-‘ 'v’b MJGS '
{} FalloLag ool ml G ga 8w S
+-{} Mafool
{} Mafoo
{} [Fail
+- T Global Templates .
+.[@ Pane | avaut (PDF A ) The Authenkic view sML data is valid,

TEXT STYLE

Em—

Color | Text | Posi... | Layout Tore | 1E

ELOCK. 5TYLE

Color | Text | Posi... | Layout| More | IE M 4 » M Design » Authentic Edito

Figure 1. Validation of Sindhi XML Sentences in
Altova StyleVision 2005 by using Sindhi
sentence XML schema.
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=) =

{} FaailloLag -~
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—-{} Khabar oAlala

{} FailloLag

+- {3 M
O M
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+- T Glnhal Temnlates
TERT STVLE 1A\

E—

Color | Text | Posi., | LY 1

BLOCK STYLE

The Authentic view XML data is invalid:

Invalid walue for datatype in element 'Tsam'

Color | Text | Posi... | Layout| More | IE M 4 » M Design Authentic Edito

Figure 2. Error message for invalid Sindhi XML
Sentences in AltovaStyleVision 2005.

Microsoft Excel 2003 Professional Edition also supports
schema validated data by applying XML maps. New XML
map can be created by using following steps:

1. On the Data menu, point to XML, and then click
XML Source to open the XML Source task pane.

2. To map one or more elements to your worksheet,
select the elements in the XML Source task pane. To
select nonadjacent elements, click one element, and
then hold down CTRL and click each element.

3. Drag the selected elements to the worksheet location
where you want them to appear.
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Once XML map is created one can import valid Sindhi
XML files into Excel sheet. XML map for Sindhi
Sentence by using W3C XML Schema with valid XML
document data import is shown in Figure 3.

B3 Microsoft Excel - Book1 Q@§|
D4 e f !
AT B TCIDTET F T 6 T3 : s souree v x
1 ~
= | &I A
XML maps in this workbook:
Isa_ FailJ Mafool) 5
3 FaailJoLBlsaan ol IsarE]oLag E]Fail - Smdh‘{l:mlu 2
4] el s = I e Rl i ’“
DK "SPT i
5 | B A P_?;" B 5 Mubtada
B a0 Dadd 1 ol ¥ FaailloLag
7 & Faal
8 _flsam
9 _jlsam
10 = [ Khabar

FailJoLa
J’!!.ﬂ B

e 5

=]
~

w

Worksheet Menu Bar
E_I] File Edit Wew Insert Format Tools Data  Window Help  Tvpe 2

=

m

headings to appear.

m

=

To impork data, use the Impork XML
Data button on the List koolbar,

Figure 3. Valid XML data import by using W3C XML
Schema map in Microsoft Excel 2003.

J‘Dﬂ|

5. CONCLUSION

CFGs can handle many aspects of natural language syntax.
Languages like Urdu and Sindhi have complex sentence
structure which is not completely describable by CFG.
Even though CFGs are considerably useful for the
description of syntax rules of Urdu and Sindhi sentences.
CFGs are also used for the description of data validation
rules in XML documents. W3C XML schema is standard
formalism for the description of data validation rules.
CFGs are completely describable by XML Schemas, it
means CFGs of Urdu and Sindhi sentences can be
converted into XML Schemas and those Schemas can be
used for the validation of Urdu and Sindhi XML
documents.

Because schemas are XML documents therefore they are
flexible, reprogrammable and easily deployable in any
type of application. Schemas can be embedded in different
applications without any special consideration. If valid
XML Schemas are created for different types of Urdu and
Sindhi sentences then it is possible to check the grammar
of those sentences in any type of application with XML
support. XML Schemas given in above sections can be
used very easily and effectively in applications like
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Microsoft Word 2003 Professional Edition, Microsoft
Excel 2003 Professional Edition and Altova Style Vision.
W3C XML Schema for Sindhi and Urdu can also be used
for automated sentence generation systems, natural
language interfaces to computers, machine translation and
for knowledge representation of Al systems.
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