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CHAPTER 1. LESSONS SUMMARIES

Introduction to XML

XML, or eXtensible Markup Language, is a widely used
format for storing and transporting data. It was designed
to be both human-readable and machine-readable, mak-
ing it a versatile tool for data interchange. XML origi-
nated from SGML (Standard Generalized Markup Lan-
guage) and was developed to simplify data sharing
across different systems and platforms.

Key Characteristics of XML

o Self-descriptive: XML documents describe their
own structure and content.

e Platform-independent: XML can be used on any
operating system or programming language.

e Extensible: Users can define their own tags and
structures to suit their needs.

XML and Related Technologies XML is often used in
conjunction with other technologies:
e XPath: A language for navigating XML documents
and selecting nodes.

e XSLT: Used to transform XML documents into
other formats, such as HTML or text.

e XQuery: A query language for extracting data from
XML documents.

e Web Services: XML is used in SOAP-based web
services for data exchange.

Advantages
e Human-readable and self-descriptive.

e Platform-independent and widely supported.

e Extensible and flexible for various use cases.

Disadvantages
e Verbose and can be inefficient for large datasets.

e More complex to parse compared to JSON.

<7/>
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Applications of XML
e Data Interchange: Used in APIs, configuration
files, and data storage.

e Industry Standards: Examples include RSS feeds,
Microsoft Office files (.docx, .x1sx), and SVG
graphics.

e Web Development: XML was widely used in early
web development for structuring data.

Tools for Working with XML

e Editors: Notepad++, XMLSpy, Visual Studio
Code.

e Parsers: DOM (Document Object Model) and SAX
(Simple API for XML).

e Libraries: Python’s xml.etree, Java’'s JAXB, and
others.

XML Syntax and Structure

XML documents are structured using a set of rules that
ensure consistency and clarity.

Basic Syntax Rules

e XML documents consist of elements, which are de-
fined by tags.

e Tags are enclosed in angle brackets (<tag>), and
every opening tag must have a corresponding clos-
ing tag (</tag>).

e Elements can be nested within other elements but
must be properly closed in the correct order.

e XML is case-sensitive, so <Name> and <name> are
considered different tags.

XML Declaration Every XML document typically
starts with a declaration:

XML kel

Slerly b ¢,\,~M§ tebldl s
‘J}g‘ C)Lilﬁ} «(APIs) ol e doea
UL

Slods Jess dll tdebuall e -
Microsoft Office (. docx¢ wlileg (RSS
SVG ©leguyg «(.x1sx

Sl Jo XML plusanl o5 gl ook -
SOLHINPOIIONN ) sk By

XML go Jonll olyal
.XMLSpy, Visual Studio Code : <!y peal!
(Lwnd) S = 3505) DOM oMol

3 dad) Oligladl dovsy dgrly) SAX
(XML

Python 3 xml.etree el -
) &y Java b JAXB

lodiclog XML duuy

2y BVl a1 syl

sl ) ol sy g3

o2 pols e XML Ol 0,85
pyy Aaly Ly 20

j«fi ‘L:W) 55\7— J\jﬂ" r}"ﬁjj‘; ‘L\,ﬁ .
2 ol oy c(<tag>) (ol ddley
Jlin OME] gy b oy e (S
.(<tag/>)

o Syl L ol sl s -
el Al L

<Name> 1 « 3 Y1 Dlod Lulu XML -
ol Saade o) aai <name> o

:@Mgs\pXMLmyiAﬁ XML iy 25

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

<8/>
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This specifies the XML version and character encoding. .
Root Element Every XML document must have a single
root element that contains all other elements. For exam- ML s IS Sy Oi Syl i)

ple: ol graz o sy ANy gyl e e
:J&J\waggp.uaﬁﬁ\

<root>
<child>Content</child>
</root>

Well-Formed XML A well-formed XML document ad- .. Sl Oi oy Al & XML (38lg5

heres to all syntax rules, such as proper nesting and clos- Jeladl e ciload) sly asls XML
ing of tags. s dy% 1y el
XML Components XML &Ugso

XML documents are made up of several key components:

P yeomp B Ay U5 B 0 XML oldins (3555
Elements are the building blocks of XML. For example: .

Jo e XML Lol Ll a0 oo liad)

) s

<book>
<title>Introduction to XML</title>
<author>Ahmed Boualem</author>
</book>

Attributes provide additional information about ele- Je . olall o Lilo] Olglas 35 lod!
ments. For example: el s

<book category="education">
<title>Introduction to XML</title>
</book>

Entities Used to represent special characters. For ex- e sl J,;V\ SEAe P LSy
ample: el oo

<message>This is a &lt;tagé&gt;</message>

Comments are added using <!-- --> and are ig- <;-- el il Olas el el
nored by XML parsers: Sl g (XML oMo Llalonsy - ->

<!—-— This is a comment ——>

CDATA Sections are used to include text that should vy Oi o S e . dses  CDATA eL,,,:J
not be parsed by the XML parser: t9n LS ame Jolagy |y XML Loes asdlay

<! [CDATA [<message>This 1is unparsed text</message>]]>

<9/>
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XML Namespaces

Namespaces are used to avoid element name conflicts, es-
pecially when combining XML documents from different
sources.

Namespaces are declared using the xm1ns attribute:

XML u-° clow il SbLlwo

sl ogles ot o) Slolns pisind
o XML ooldezans Gx.) Le dpols cf.p\..aj\

Adises j3las
xmlns Ledl plisinly sl Slobos L3l

<edu:book>Introduction to XML</edu:book>
</root>

<root xmlns:edu="http://example.com/education">

They allow elements with the same name to coexist by
assigning them to different namespaces.

XML Validation

XML documents can be validated to ensure they follow a
specific structure.

Document Type Definition (DTD) defines the struc-
ture of an XML document:

o b o lslly V) i L Al o liall s
slon] Slols ) Llasl e o201 e Caled)
.ww.".

XML & 40 Ganil

ot ST XML o ditans Foens o ol S
s [ Les )

Ltans [Sop 305 (DTD) wtemad) §5 iy 25
: XML

<!DOCTYPE note [
<!ELEMENT note (to, from,
<!ELEMENT to (#PCDATA) >
<!ELEMENT from (#PCDATA) >
<!ELEMENT body (#PCDATA) >

body) >

XML Schema (XSD) is a more powerful alternative to by (DTD J 3 rg\ bt (XML (XSD lelases

DTDs, providing data type support and namespace inte-
gration:

telew Y Sl 2y UL C\)N e

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

<xs:element name="note">
<xs:complexType>
<Xs:sequence>

<xs:element name="to" type="xs:string"/>
<xs:element name="from" type="xs:string"/>
<xs:element name="body" type="xs:string"/>

</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

<10/>
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Conclusion

XML remains a powerful and flexible format for repre-
senting and exchanging data. It continues to be essen-
tial across various industries and applications. Gaining a
solid understanding of its structure, syntax, and associ-
ated technologies is key to using XML effectively.

<11/>
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DTD (Document Type Definition)

Introduction

A Document Type Definition (DTD) is a set of rules that
defines the structure, elements, and attributes of an XML
document. It serves as a schema or blueprint for validat-
ing the correctness of an XML document. DTDs ensure
that XML documents adhere to a specific structure and
format, making them consistent and predictable.

Key Purposes of DTD:

e Define the structure of an XML document.

e Specify the elements, attributes, and their relation-
ships.

e Enable validation of XML documents to ensure
they conform to the defined rules.

e Advantages:

— Simple and easy to learn.

— Provides a basic structure for XML validation.
e Disadvantages:

— Limited data typing (e.g., no support for num-
bers, dates).

- No support for namespaces.

Types of DTD

DTDs can be defined in two ways:

Internal DTD: The DTD is embedded within the XML
document itself.

o dopemme (DTD) dxiweddl g45 iy 13 sy

&5 lory 0,0 lieg XML ditnns ey 305 ) el

wywcsﬂ\ijg}&w

XML &l dizns plid) DTDs ol XML ditens

) .§°“,jML@.Lx>.gW (e Gy A
e
IDTD J & J) 21,8V

XML Aits d Jgdoes o
LMoy ey ol Ly

olewz) XML Oldizns oo 3ol S5
Badowad) Aelsal) Ll

H PN
) gy Aoy

o o gl Lol Lo 35
XML

e

pie ) SULII ¢ 1Y g 0
Yl ol ORI

.(Namespaces)

DTD glgil

: oy oy DTD (55

XML dsiws Js13 DTD a2 : J515 DTD
A

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE note [
<!ELEMENT note (to, from, body)>
<!ELEMENT to (#PCDATA) >
<!ELEMENT from (#PCDATA) >
<!ELEMENT body (#PCDATA) >
1>
<note>
<to>Ahmed</to>
<from>Boualem</from>

<12/>
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<body>Hello, this is a note!</body>
</note>

External DTD: The DTD is stored in a separate fileand  J.z2e Cils 3 DTD sy i 2yl DTD
li he XML . ’ ) :
inked to the XML document XML Aoy oy s

<?xml version="1.0" encoding="UTF-8"7?>
<!DOCTYPE note SYSTEM "note.dtd">
<note>

<to>Ahmed</to>

<from>Boualem</from>

<body>Hello, this is a note!</body>
</note>

The note.dtd file would contain:
1y~ note.dtd Cils

<!ELEMENT note (to, from, body) >
<!ELEMENT to (#PCDATA)>
<!ELEMENT from (#PCDATA)>
<!ELEMENT body (#PCDATA) >

DTD Syntax and Components diUgsog DTD duu
DTDs use a specific syntax to define the structure of an ) .

XML document. The main components include: e By g pad B3doee Lo DTD psinns
Element Declarations: Define the elements and their Higed ) LEUsSe o XML
content models. algmas 5y poliall sio  poliadl ilony

<!'ELEMENT element_name (content_model) >

Example Jle:

<!ELEMENT note (to, from, body)>

Attribute Declarations: Define the attributes for ele-

ments and their types. polall Claw suw ol wbe Lad

<!ATTLIST element_name attribute_name attribute_type default_value>

Example Jla:

<!ATTLIST note id CDATA #REQUIRED>

Entity Declarations: Define reusable pieces of text or A
special characters. Y Al )l I Tl Wil el

Aol BN ol e slassn)

<!ENTITY entity name "entity_value">

Example Jle:

<!ENTITY company "Hamoud Boualem">

<13/>



CHAPTER 1. LESSONS SUMMARIES

Content Models in DTD

DTDs allow you to specify the content model for ele-
ments, which defines what an element can contain. Com-
mon content models include:

#PCDATA: The element contains parsed character data
(text).

Example:

DTD 6 sginall Elgji

s

L) Golall gy g5 Ao DID e
ranla) ) ¢ 1yl s aiall 4 g
LB Las ©Uly Jeo jwaiall (g5 :PCDATA#

e

<!ELEMENT title

(#PCDATA) >

Child Elements: The element contains other elements.

Example:

A pole Jo pall G :az.o,anﬂz.d\
e

<!ELEMENT book (title, author)>

Mixed Content: The element contains both text and child
elements.

Example:

Py 8 el Gpon thalised) (gpoea])
A p ol
Jls

<!ELEMENT paragraph (#PCDATA | em |

strong) *>

Occurrence Indicators: Define how many times an ele-
ment can appear.

e * (zero or more)
e + (one or more)

e 2 (zero or one)

&l IS5 Sl sde s 11 S @l g
RN N
(Sl o) *
(;{iji Jo—b) + .

(Aly o) oe) 2

Example: Jlee
<!ELEMENT library (book+)>
Attribute Types in DTD < Lo | glgil

Attributes in DTDs can have different types, including:

CDATA: Character data (text).

Example:

g e cddlses C‘}j DTD & &led)

i Ly :CDATA
Jus

<!ATTLIST book id CDATA #REQUIRED>

Enumerated: A list of possible values.

Example:

Sl ol £a35 108 x.;:f

<!ATTLIST book category (fiction|nonfiction)

#REQUIRED>

ID and IDREEF: ID uniquely identifies an element, while
IDREF references an ID.

Example:

<14/>
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<!ATTLIST book id ID #REQUIRED>
<!ATTLIST author book_id IDREF #REQUIRED>

Default Values: Specify a default value for an attribute. .
ROIPUMUEREIJE R ONCIRVEES P 0 P lpev-
Example: Jlas

<!ATTLIST book language CDATA "Arabic">

Entities in DTD W H FEY]
Entities are used to define reusable pieces of text or spe- .. s
cial characters. sl o) dols Gy i ad SULS S
Internal Entities: Defined within the DTD. ) e C\.xswﬁl\ sl Lt
DTD |55 B 1 a1l LSS

Example: Jle

<!ENTITY copyright "© 2024 Ben Badis University">

External Entities: Reference external files or resources. ,
Slee o olibe JI as tdem ) @BLSYS

el
Example: e
<!ENTITY logo SYSTEM "logo.png'">
Predefined Entities: Represent special characters, such . 4
as: c&pbﬁ\g}f>Y\J&d 2U§mw ﬁbud\cuugiﬂ
e slt; for < P2
>J;1t& o
e sgt; for >
<J;gt& -
e samp; for & g
&J ;amp& -
Conclusion doiL
DTD is a foundational technology for defining the struc- . L,
ture and constraints of XML documents. While it has 35y XML Ly Ui pad dpwlo) 425 DTD A3
limitations compared to modern alternatives like XML Gayasdl Jﬁ\.x.)b Gylas Lgdgdoes e V“fH e
Schema (XSD), it remains a valuable tool for basic valida- AN Ji5 ¥ gk ¢ XML Schema (XSD) s

tion and structuring of XML data. Understanding DTD c e LA . e s
is essential for working with XML in legacy systems and Lo ) Lol s XML d>-.0 “U” Ghll 4o
simpler use cases. i) CJEIBJ\)

<15/>
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XML Schema Definition

Introduction

XML Schema Definition (XSD) is alanguage used to de-
fine the structure, content, and data types of XML docu-
ments. Unlike DTD, XSD is written in XML syntax and
provides more advanced features, such as support for
data types, namespaces, and complex structures. XSD is
widely used for validating XML documents and ensuring
they conform to a specific schema.

Key Purposes of XSD:

e Define the structure and content of XML docu-
ments.

e Specify data types for elements and attributes.
e Enable validation of XML documents to ensure
they adhere to the defined schema.
Advantages of XSD over DTD

e Data Typing: XSD supports a wide range of data
types (e.g., strings, numbers, dates).

e Namespace Support: XSD fully supports XML
namespaces, allowing for better modularity and
reuse.

o Extensibility: XSD allows for the creation of com-
plex types and inheritance.

e XML Syntax: XSD is written in XML, making it eas-
ier to learn and use for those familiar with XML.
Applications of XSD

e Data Validation: Ensuring XML documents con-
form to a specific structure and data types.

e Web Services: Defining the structure of SOAP mes-
sages in web services.

e Configuration Files: Validating configuration files
in software applications.

<16/>

XML bbhso ciyje]

pdsind 8 ya (XSD) XML Jeases iy o5
Symally [l G 0 XML oldiins iy )
XSD S8 (DTD oS o bl ¢ Iyl
Il ees Jin cladiie Slipe Sy XML G
Bdiradl SLly denY Olladly oL
do oo gil] woly Bl Je XSD pses

comre Labases me el lazg XML Soldizns

IXSD J dgu 1 212V

XML ol diianed simmadl § Sl i 25 0
cledly Loliall UL C\y‘T Ll
XML Oldiiws iy e o Giowd) -
ol balasial) e Lgiolas el

DTD Js XSD ;e

Gnsly dsyomes XSD pedy 1L &\,si
GBI (opadl Jar) UL g1l e
()

XSD e 1Y) Ol-ludl -
(XML J L) bl LelS™ (S
il gl ale] y &y o et Lo
sains ¢ 15l slasl XSD prony aguigdl -
ek 5

(XML 3wy XSD :g\;fv;ﬂ (XML ;05 »

XML

XSD i a3

Bl oo S TS e ghod) -
g lly sdoall Gl me XML ltizns
R

SOAP [ilu, |Sia Ciy o5 1 o) bess -

Slls deo e i tlslae Yl like -
A ) Olidad) 3 olslasY)



CHAPTER 1. LESSONS SUMMARIES o olasde

XSD Document Structure XSD adiuwo ddse

An XSD document is an XML file that defines the schema ' L, '
for an XML document. It typically consists of the follow- Ao ‘u”""'s ‘ ‘)f"’ XML v"-L" 3 XSD dizs
ing components: U LSl e sale S XML

Schema Element: The root element of an XSD docu- XSD Aitnsd ESJ”L?J‘J’“"‘“ :M‘J"’w
ment.

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<!-— Schema content goes here —-—>
</xs:schema>

Element Declarations: Define the elements in the XML waww 3 oladl (i ¢ ol ©ilowy puad
document. i XML

<xs:element name="book" type="bookType"/>

Type Definitions: Define custom data types for ele- . L C\f‘ Ldeg ﬁ‘};‘y‘ iy 5
ments and attributes. i ) Loy J.;L&U

<xs:complexType name="bookType">
<Xs:sequence>
<xs:element name="title" type="xs:string"/>
<xs:element name="author" type='"xs:string"/>
</xs:sequence>
</xs:complexType>

Attribute Declarations: Define attributes for elements. . olald Oledl Ciy 0t lewnd) ilow uad

<xs:attribute name="id" type="xs:ID"/>

XSD Data Types bl glgii

XSD provides a wide range of built-in data types, includ- .
ing: O UL PEWRRUCH W1 - E PR g 51 XSD s

Simple Types: Basic data types like xs:string, gw\jy\ <L C‘f‘ s il ﬁ‘y“"
xs:integer, xs:decimal, xs:date, etc. xs:string. xs:integer: e

CS\ (xs:decimal( xs:date

<xs:element name="price" type="xs:decimal'"/>

Complex Types: Define elements that contain other el- ol ol b s Ead! & 1N

Sy ;5 oV A S RVIN

ements or attributes. ‘5)& i} - 7 . ;y
Sl ol g3 ols

<xs:complexType name="bookType">
<Xs:sequence>
<xs:element name="title" type="xs:string"/>
<xs:element name="author" type="xs:string"/>
</xs:sequence>
</xs:complexType>

<17/>



CHAPTER 1. LESSONS SUMMARIES o olasde

Derived Types: Create new types by restricting or ex-

Aoin bl o lyl clas)  diia) gl
tending existing types. O € Al iy

L ol 5355l ¢ 1Y)

<xs:simpleType name="gradeType'">
<xs:restriction base="xs:decimal">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="20"/>
</xs:restriction>
</xs:simpleType>

Defining Elements and Attributes O loudig poliell by ol
Elements: Declared using the <xs:element> tag. e ol uf:',j 2 oLl

.<xs:element>

<xs:element name="title" type="xs:string"/>

Attributes: Declared using the <xs:attribute>tag. i~ el uﬁj s led)

<xs:attribute>

<xs:attribute name="id" type="xs:ID"/>

Complex Elements: Elements that contain other ele- e sy Al ola)l  18udradl ol

ments or attributes. .8 Jp-i Slow j ols

<xs:complexType name="bookType">
<Xs:sequence>
<xs:element name="title" type="xs:string"/>
<xs:element name="author" type="xs:string"/>
</xs:sequence>
<xs:attribute name="id" type="xs:ID"/>
</xs:complexType>

XSD Constraints and Facets Olallg sgudli

XSD allows you to define constraints on elements and at-

tributes using facets. Common facets include: Doy poliall e 3008 by 2 XSD pray
el Sl Jass )] i,

Length  Constraints: minLength, maxLength, .
length. Jsb °! minLength 1kl 248
.J}d\lengthgdg:uﬁdjmaxLength

<xs:simpleType name="passwordType">
<xs:restriction base="xs:string">
<xs:minLength value="8"/>
<xs:maxLength value="20"/>
</xs:restriction>
</xs:simpleType>

. . . . £
Value Constraints: minInclusive, maxInclusive, j;_; o3 minInclusive :4 N 48

(oS dad ur‘ﬂ maxInclusive ( ez

e & 4$ g3l minExclusive

minExclusive, maxExclusive.

Aee pé ded 28 maxExclusive

<18/>
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<xs:simpleType name="gradeType">
<xs:restriction base="xs:decimal">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="20"/>
</xs:restriction>
</xs:simpleType>

Pattern Constraints: Define a regular expression pat- e gl aad Gy tdaadd) 258
tern.

<xs:simpleType name="AlgerianPhoneType">
<xs:restriction base="xs:string">
<xs:pattern value="0[567]\d{2}-\d{2}-\d{2}-\d{2}"/>
</xs:restriction>
</xs:simpleType>

Namespaces in XSD cloaw il SbLluww

XSD fully supports XML namespaces, allowing you to .
define and use namespaces in your schema. SulS Lo s XML dans¥l 0l LI XSD 2y
&”MY\cA>LMJ\ﬂJ5ﬁwb;49ﬁ;ﬂjcﬁgLa
Target Namespace: Specifies the namespace for the el- N &
ements defined in the schema.
bl sas 1 ugtued) el dlus
bl 3Bl Lolal) 1Y)

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://example.com/books"
xmlns="http://example.com/books">
<!-- Schema content goes here ——>
</xs:schema>

Qualified and Unqualified Elements: Elementsand at- ,olall cilS7 13 t@agel! ;189 daged) Loliall
tributes can be qualified (prefixed with a namespace) or & Ja ¥y (dlage ond chpoms! dliuoy iy
unqualified. IS

Conclusion doib

XSD is a powerful and versatile tool for defining the struc- .
ture and constraints of XML documents. Its support for i el el V) Badane 455 51 (s* XSD &3

data types, namespaces, and complex structures makes it t\};‘y Lo o) Lasydy XML ol L oa

a preferred choice for modern XML validation. sl Jﬂ*é-”) PR Sllealy L)
XML oo o il Jziddl Ll Lhaoe
PN

<19/>
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XSLT

XSLT (Extensible Stylesheet Language Transforma-
tions) is a language designed for transforming XML doc-
uments into other formats, such as HTML, plain text, or
other XML structures. It is part of the XSL (Extensible
Stylesheet Language) family, which also includes XPath
for navigating XML documents and XSL-FO for format-
ting XML documents.

Key Purposes of XSLT:

e Transform XML data into different formats for pre-
sentation or further processing.

e Enable the separation of data (XML) and presenta-
tion (HTML, PDF, etc.).

e Facilitate the reuse and repurposing of XML data.
Real-World Applications of XSLT

e Web Development: Transforming XML data into
HTML for web pages.

e Data Integration: Converting XML data from one
format to another for integration with different sys-
tems.

e Document Generation: Generating reports, in-
voices, or other documents from XML data.

Advantages and Disadvantages of XSLT
Advantages:

e Powerful and flexible for transforming XML data.

e Supports complex transformations and conditional
logic.

e Separates data (XML) from presentation (HTML,
etc.).

Disadvantages:
e Can be complex to learn and use for beginners.

e Performance may be slower for large XML docu-
ments.

<20/>
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How XSLT Works

XSLT works by applying a set of rules defined in an XSLT
stylesheet to an XML document. The XSLT processor
reads the XML document and the stylesheet, then pro-
duces the output document based on the rules specified.
Key Components:

e XML Document: The source data to be trans-

formed.

e XSLT Stylesheet: Contains the transformation

rules.

e XSLT Processor: Software that performs the trans-
formation (e.g., browsers, XSLT libraries).

XSLT Syntax and Structure

An XSLT stylesheet is an XML document that follows
a specific structure. It typically includes the following
components:

Root Element: The root element of an XSLT stylesheet is
<xsl:stylesheet>or <xsl:transform>.

Example:

XSLT Joc dubis

bl Byy b Wme Aol guben XSLT o
Ais XSLT gellas % XML dees e XSLT

S8adwa]) Uyl
O I LI N |

J}w &\JW\ C)UL,.J\ XML secvnn

J;fui\ el ez (XSLT Ll iyq -

Lol Jad ) $XSLT s -
(XSLT ol ) loetanadl fas)

XSLT deluog clu

mne JSea L XML dizs _oa XSLT blesl

LW oliall Bsle paia
By o Gl el rgladl
Ji <xsl:stylesheet> s XSLT Ll

<xsl:transform>
Jze

<xsl:stylesheet version="1.0"

<!-— Transformation rules go here ——>
</xsl:stylesheet>

xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">

Templates: Templates define how specific elements in
the XML document should be transformed.

Example:

dgne pole Lo 8aS sdos G 1 CINgd)!
.XNHJAuwﬁug
Jes

<xsl:template match="book">
<h2><xsl:value-of select="title"/></h2>
<p>Author:

</xsl:template>

<xsl:value-of select="author"/></p>

XPath Expressions: XPath is used to navigate and select
elements in the XML document.

Example:

dpdosy Jasl) XPath pusees :XPath &yl
XML dizens 513 olial)
Je

<xsl:value-of select="book/title"/>

Key XSLT Elements

XSLT provides a variety of elements for defining transfor-
mations. Some of the most commonly used elements in-
clude: <xsl:template>: Defines a template for match-
ing specific elements in the XML document.

Example:

<21/>
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<xsl:template match="book">
<!—— Transformation rules for <book> elements ——>
</xsl:template>

<xsl:value-of>: Extracts the value of an element or

attribute Lod Cysuy i<xsl:value-of> .z
Example: Jie
<xsl:value-of select="title"/>
<xsl:for-each>: Iterates over a set of nodes and ap- _ N
plies templates to each one. doyorma ol '<XS1:f?r'eaChiJ“u9
Example: Jie
<xsl:for-each select="books/book">
<li><xsl:value-of select="title"/></1li>
</xsl:for-each>
<xsl:if>: Applies a transformation only if a specified = )
condition is true. o0 13 bass fodl gl i<xsl:if> e
R .19)«3:
Example: Jie

<xsl:if test="price > 20">
<p>This book is expensive.</p>
</xsl:if>

<xsl:choose>: Provides conditional logic with multi-

ple branches (similar to 1 f-else statements). byt Ukw jy :<xsl:choose> s
(if-else pyladd alice) 85dme §ap o o ke

Example: Jie

<xsl:choose>
<xsl:when test="price > 20">
<p>Expensive</p>
</xsl:when>
<xsl:otherwise>
<p>Affordable</p>
</xsl:otherwise>
</xsl:choose>

<xsl:apply-templates>: Applies templates to child

clements. Hsdll 3key i<xsl:apply-templates>

el ol e

Example: Jle

<xsl:apply-templates select="book"/>

<22/>



CHAPTER 1. LESSONS SUMMARIES

XSLT and XPath

XSLT relies heavily on XPath for selecting and navigating
elements in the XML document. XPath expressions are
used in various XSLT elements, such as <xsl:value-
of>, <xsl:for-each>,and <xsl:if>.

Common XPath Expressions:

e book/title: Selectsthe <title> element within
a <book> element.

e (@id: Selects the id attribute of an element.

e *: Matches any element.

Output Formats

XSLT can transform XML documents into various output
formats, including;:
HTML: Used for displaying XML data in web browsers.

Example:

&l luwot g blai i

XPath ollee e V.S 1lase) XSLT sz
XML dits o liall prinaly LY

ole o bdall B XPath Sl pdsin
<xsl:for-each> ,<xsl;value-of> J.:,a «XSLT
.<xsliif>

d5La)) XPath ) s

<title> ,aw¢ 34> :book/title
.<book> s J:'-\.s
u:""j@"j id &.,,pbd\ Slow rid@ -

rp_&d\d.'Uaa*

e|J-:">-!J| & i

Slis I XML oldizns 3555 XSLTJ Sy
JJ 6'9 Lo..: ‘Cﬁw 45),\.\»
& XML ol 24 plsey  tHTML

) ) Diae
Jle

<xsl:template match="book">
<h2><xsl:value-of select="title"/></h2>
<p>Author:

</xsl:template>

<xsl:value-of select="author"/></p>

Text: Used for generating plain text output.

Example:

(3o a5 ey Ol Fes A5 Jeaid 1 Text
JGae

<xsl:output method="text"/>

XML: Used for transforming one XML structure into an-
other.

XML oy Dl 5o AJgd ferzns XML

Example: Jie
<xsl:output method="xml" indent="yes"/>
Conclusion doib

XSLT is a powerful tool for transforming XML documents
into various formats, enabling the separation of data and
presentation. By mastering XSLT, you can create dynamic
and reusable transformations for a wide range of appli-
cations, from web development to data integration.

<23/>
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XPath

XPath (XML Path Language) is a query language used to
navigate and select elements, attributes, and text in XML
documents. It provides a way to locate nodes in an XML
tree using path expressions.

Key Features of XPath:

e Tree Navigation: XPath allows traversal of XML
nodes in a hierarchical tree structure.

o Selection Mechanism: Supports selecting ele-
ments, attributes, and text.

o Filtering & Conditions: Provides predicates ([] )
for filtering specific nodes.

e Operators & Functions: Supports arithmetic, logi-
cal, string, and node functions.

Applications of XPath

e Web Scraping: Extracting structured data from
HTML/XML.

e XML Data Processing: Querying and manipulat-
ing XML documents.

o Automated Testing (Selenium): Locating web el-
ements in HTML.

e Configuration File Parsing: Reading XML-based
config files.

Basic Syntax and Expressions

Node Selection XPath expressions define paths to se-
lect XML nodes.

Sl luuod | &)

oMz i%) XPath (XML Path Language)
osadly Slandly oliall by Jal psenns
& Ml i b g XML Oldizes S
’ lad) Dl oy XML 5

e J) ) 500
w"dj“’j\" XPathcm..J :SJ:’;.";J\ L;%J.L:J\ .

Aap L et Ly b XML Aie

Sl el (gdedl) L) -

oyadly Slacdly ol

Liad [1 Y g 1y adly ddad) -
L83dwo) Wil
Olheall eeds tdlally cdaladl

dall CiSWe g (dwadly dudlaiadly dglas)
XPath &\&tes

gl tey)) e UL el
HTML/XML 0 deleradl UL

Jodsy pDaisl (XML @bly Loxles -
XML & dtenns

4> i(Selenium)  SULI LY .
HTIML 5 ()l obs

-

ol sl3 tobbluel) b oo
XML e daadl olslasy!
Ilpueillg deluadl

Ohlewd XPath Ol Ciy s Aia)) yodd
XML Ads Sy

Expression Description W

/ Selects the root node L, ol suda)) suy

/] Selects nodes anywhere in the document  dxwwdl 3 oS (gl 3 Liall samy

Selects the current node ) 5uGa)) oy

. Selects the parent node oY) saaa) sus

@ Selects attributes Olad) 30y
Path Expressions sl @yl
Axes in XPath: Axes define relationships between :XPath 3 ,gl>ea]

nodes

<24/>
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Expression Description ol
/bookstore /book Selects all <book> elements <book> ,ols o DAy

inside <bookstore> <bookstore> |sIs
/ /book Selects all <book> elements <book> ,ols i Doy
/ /book Selects all <book> elements in the document ~ <book> ,sls i Doy
/bookstore/book|[1] Selects the first <book> element <book> J ;V\ JUTes | IR
/ /book[last() ] Selects the last <book> element <book> ,;-‘}!\ i) 3y

/ /book|[@category="fiction’|

Selects books with category="fiction"

sl @l 15 STl s

Axis Description ol
ancestor:: Selects all ancestors of the current node ) suaall amﬁ\ Eaor 3
ancestor-or-self:: Selects all ancestors and the current node L) 3dally J‘)’w%l\ Gaoar
child:: Selects direct children orroladl ;L;Y\ Sy
descendant:: Selects all descendants & 4! Faoir oy

descendant-or-self:: Selects all descendants and the current node

Blod) 5dally £ d) mpen sy

following: Selects nodes after the current node ) suial) LU il sasey

preceding:: Selects nodes before the current node L) sadal) 4 Lld) waad) s

self:: Selects the current node ) sudall sasey
Example: Jie

//book/ancestor: :bookstore — Selects the <bookstore> ancestor of a <book> ele-

ment.

Practical Example

.<book> .zl _ilu <bookstore> ,aull sy

ULn.ch:.o

Sample XML Document Kstns (e
<bookstore>
<book category="fiction">
<title lang="ar'">Hay Ben Yaqgdhan</title>
<author>M. Ibn Tufayl</author>
<price>29.99</price>
</book>
<book category="non-fiction">
<title lang="ar'">Ancient History of Algeria</title>
<author>M. Elmili</author>
<price>19.99</price>
</book>
</bookstore>
XPath Queries XPath <leHrw!

<25/>
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Query pMaw! Description iyl Resulti>ess
//book/title Selects all book titles Hay Ben Yagdhan,

=) dj\.:.ccyw.- d>» Ancient History ..

//book [Qcategory="'fiction']/title Selects the title of fiction books Hay Ben Yagdhan
) LSl lgae say

//book [price>20]/title Selects books with price > 20 Hay Ben Yagdhan

20 o ST a3y

Conclusion

XPath is a powerful tool for navigating XML documents,
providing efficient ways to select, filter, and manipulate
data. Its integration into programming languages and
web technologies makes it a crucial tool for developers
working with structured data.

<26/>
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XQuery

XQuery is a powerful query language designed for
querying and manipulating XML data. It is often
referred to as the “SQL for XML"” because it allows
users to extract and transform data from XML doc-
uments in a way similar to how SQL is used for re-
lational databases. XQuery is a W3C standard and
is widely used for querying XML databases, trans-
forming XML data, and integrating XML with other
data formats.

Key Features of XQuery:

Advantages and Disadvantages of XQuery Advan-

Declarative Language: XQuery allows users
to specify what data they want without de-
scribing how to retrieve it.

FLWOR Expressions: Similar to SQL’s
SELECT-FROM-WHERE, XQuery uses
FLWOR (For, Let, Where, Order by, Return)
expressions for querying.

Supports XPath: XQuery is built on XPath,
enabling powerful navigation and selection of
XML nodes.

Extensible: Can be used with XML databases,
web services, and other XML-based technolo-
gies.

tages:
e Powerful Querying: Supports complex queries

and transformations.

Jbueiwldl deJ

doedlnag r)&&w}U Loonas &y 8 2Dz i) » XQuery
J ol 4 ol L) Hlas L Bl XML ol
SQL plasian! .45 dgline 4 by XML litas oo
Jele 0 Vs XQuery dss  LaM LI aels &
Alas e psennds W3C gl wlaslps ol jastall
XML &bl J‘U"S) XML &bl .).9\;5 (\My cw\j
W FCII PN |

e e dsiiaed) XQuery =S 1dony el A

Gy b oy g9 Al UL (Wusw)

Ly Lol 2l

SELECT-FROM- )\jé d\" :FLWOR J:.gbé'

=l XQuery pdsad (SQL b WHERE
FLWOR (For, Let, Where, Order*by, Return)

R EEM

R Les «XPath e XQuery Joza : XPath e
XML g Aaall dydoesy (g9d)) o)

I e ey tdawgl) A6 -

s dcianed) o) o Uﬁﬂf«) g_,.gj“ C)\.Au\;-) XML
XML

XQuery g9 bl

tbise

SOy sy bzl o 1s9d POl
RRVEY

e Standardized: A W3C standard, ensuring compat-

ibility across systems.

e Integration: = Works
databases and web services.

Disadvantages:

e Steep Learning Curve: Requires knowledge of

XML, XPath, and FLWOR expressions.

e Performance: Can be slower for very large datasets

compared to relational databases.

<27/>
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Applications of XQuery XQuery <& tai
e Data Integration: Combining data from multiple .
XML sources. JJL&‘ o Q\.s\.;..s\ Gﬁb ZOL"..:J\ @; .

e Web Services: Querying and transforming XML
data in SOAP-based web services.

e Content Management: Extracting and managing
content in XML-based CMS systems.

e Publishing: Generating reports, books, and other
documents from XML data.

Comparison with SQL:

e XQuery: Designed for XML data, uses FLWOR ex-
pressions, and returns XML or text.

e SQL: Designed for relational data, uses SELECT-
FROM-WHERE, and returns tables.

When to Use XQuery:
e When working with XML data or XML databases.

e When transforming XML data into other formats
(e.g., HTML, JSON).

Tools for Working with XQuery

e BaseX: A lightweight XML database with XQuery
support.

e eXist-db: A native XML database with advanced
XQuery capabilities.

e Saxon: A Java-based XSLT and XQuery processor.

e Oxygen XML Editor: A development tool for writ-
ing and testing XQuery.

<28/>
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XQuery Syntax and Structure loicluog XQuery duu

XQuery queries are written as expressions that return re- \ \

sults in XML, text, or other formats. The basic structure Cj‘\-‘ &r Pl 4 XQuery lbodzal S5

of an XQuery query includes: & J,>-i Ol uss j {a dipo j XML iz

e FLWOR Expressions: The core of XQuery, used to : gt Lo XQuery Y Ll V) Ll oz
iterate, filter, sort, and return data. s .

pdsind (XQuery pslo) :FLWOR polad »

e Functions: Built-in and user-defined functions for 'C\?J}“) Ay Laadly ol aze

performing operations.

e Variables: Used to store intermediate results. el b';}fﬁwﬂ 9‘;3 ?;( :.‘:}b’ds: .

e Conditional Logic: Supports if-then-else N s )
statements for conditional processing. gl = bl e s 1o el -

Ny 7 el el bl sl
b i)l iodeal) if -then-else

FLWOR Expressions FLWOR julej

FLWOR (For, Let, Where, Order by, Return) expressions

are the backbone of XQuery. They allow you to: FLWOR (For, Let, Where, Order by, s

oy =5 .XQuery J i du\.wi > Return)
e For: Iterate over a sequence of nodes. ’
Al L 2l azal tFor

NCHELN| u:Jl (,.”JJ\ sl tLet -

os .iajj& e i)l Lz :Where

e Let: Bind variables to values.

Where: Filter nodes based on conditions.

Order by: Sort the results.
c?\:J\ -7 :Order by -

Return: Construct the output.
.l 5l 5Ly tReturn -

Example:

for S$book in doc ("books.xml") /books/book
where $book/price > 30

order by S$book/title

return Sbook/title

This query retrieves the titles of books priced above 30, i
sorted by title. X g;‘” S pgle el s o
Q\j\:\j‘ o> ‘LJ;.A 30 S \AJM

XQuery and XPath Olyluwollg Slodeiw i

XQuery is built on XPath, which is used to navigate and s

select nodes in an XML document. XPath expressions pAStd g’J\ «XPath llews e XQuery Jozas

are embedded within XQuery to specify the data to be e ui.é XML dis b Aiall sy faald

queried. UL dpded XQuery oledaza J=1> XPath
Ay gl

Example:

doc ("books.xml") /books/book [author="Taha Zerrouki"]

This XPath expression selects all books written by “Taha ) .
Zerrouki”. L@.Jf %g':j\ g_,.’zg\ caale. XPath @ﬂa&’d‘ Jda

.”Taha Zerrouki”
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Functions in XQuery JilgaJl

XQuery provides a rich set of built-in functions for string
manipulation, mathematical operations, and node han-
dling. Users can also define custom functions.

odlaed domadodl Jlgdl 0 456 XQuery g
RV - Jﬁ\aﬂ\) ciglasdl C;w\) cupj».aﬂ\

Built-in Functions: Aol ol iy redonnal) S
ekl gl
Function Type Functions Jlg! Jg! C"j
String Functions concat (), substring (), contains () e Jlgs
Mathematical Functions | sum (), avg (), round () &2y 1 Jlgd)
Node Functions count (), name (), data () Adn) J1gs
Example: sl

for S$book in doc ("books.xml") /books/book
return concat ($Sbook/title, " by ", S$book/author)

This query concatenates the title and author of each book.

adlgay DS S e Loy phas Y s

Conditional Logic ol Ghioll

XQuery supports conditional logic using if-then-

else statements. Shle plsanly boadl shaiodl XQuery e
.if-then-else
Example: sl

for S$book in doc ("books.xml") /books/book
return if (Sbook/price > 50) then <expensive>{Sbook/title}</expensive>
else <affordable>{$book/title}</affordable>

This query categorizes books as “expensive” or ”afford-

able” based on their price. S e e S DY \Mu:«a-’
D dsine” 1"
Constructing XML Output XML 25U G

XQuery can construct new XML documents as part of the

query result. gl XML Sldizas clid) XQuery J Sy

Example:

<books>
{

for Sbook in doc ("books.xml") /books/book

return <book>{Sbook/title, S$book/author}</book>
}

</books>

This query creates a new XML document with a list of
books, including their titles and authors.

il 4 i XML Lzews D EE
\.@,,a.ij.aj \.@.gj\.&) cv:SJ\
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XQuery and XML Databases

XQuery is commonly used with XML databases like
eXist-db, BaseX, and MarkLogic. These databases store
XML natively and provide efficient querying capabilities
using XQuery.

Example: Querying an XML Database

XML &Gy aclgd

Sl 2ol xn ly Gltsan] XQuery potscnsd
07 .MarkLogic s BaseXy eXist-db | XML
SIS gty Blool G 155 XML s UL aelys
.XQuery (\Jow\.: s (B’\&:.w\

XML &bl 3ae & O lrzs) Jlza

where Semployee/salary > 50000
return Semployee/name

for $employee in collection("employees'") /employees/employee

This query retrieves the names of employees with a salary

greater than 50,000 from an XML database.

Conclusion

XQuery is a versatile and powerful language for querying
and transforming XML data. Its integration with XPath,
support for FLWOR expressions, and ability to construct
XML output make it an essential tool for working with
XML in databases, web services, and content manage-
ment systems. By mastering XQuery, you can efficiently
extract, manipulate, and integrate XML data for a wide
range of applications.

<31/>
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XML DOM

Introduction

The XML Document Object Model (DOM) is a pro-
gramming interface for XML documents. It represents
an XML document as a tree structure, where each node
corresponds to a part of the document (e.g., elements, at-
tributes, text). The DOM allows programs to dynami-
cally access, manipulate, and update the content, struc-
ture, and style of XML documents.

Key Features of XML DOM:

e Tree Structure: Represents the XML document as
a hierarchy of nodes.

e Platform- and Language-Independent: Can be
used in various programming languages, including
Python, Java, and JavaScript.

e Dynamic Updates: Enables real-time manipulation
of the XML document.

Advantages

e Provides a tree-based representation of structured
documents, making it intuitive to navigate and ma-
nipulate elements.

e Platform- and language-independent standard
supported by many tools and libraries.

e Enables full access to the document structure,
allowing for comprehensive modifications and
queries.

Disadvantages

e Memory-intensive, as the entire document must be
loaded into memory, which can be inefficient for
large files.

e Can be slower compared to event-driven or stream-
based models for certain operations.

e Complex documents may lead to increased pro-
cessing time and more complicated code for
traversing and updating nodes.

<32/>
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DOM Node Types

The DOM tree consists of different types of nodes, each
representing a part of the XML document. Common
node types include:

e Document Node: The root of the DOM tree, repre-
senting the entire XML document.

e Element Node: Represents an XML element (e.g.,
<book>).

o Attribute Node: Represents an attribute of an ele-
ment (e.g., id="1").

o Text Node: Represents the text content of an ele-
ment (e.g., Introduction to XML).

e Comment Node: Represents a comment in
the XML document (e.g.,

comment -—>).

<!—-— This is a

Python’s xml.dom.minidom Library

The xml.dom.minidom module is a lightweight imple-
mentation of the DOM interface in Python. It provides a
simple way to parse, create, and manipulate XML docu-
ments.

Key Features of minidom:

e Easy to Use: Simple API for basic XML processing
tasks.

e Lightweight: Suitable for small to medium-sized
XML documents.

e Supports DOM Level 1 and 2: Provides core DOM
functionality.

Parsing XML with minidom

To work with XML using minidom, you first need to
parse the XML document. This creates a DOM tree that
you can navigate and manipulate.

Loading an XML Document Use the parse () func-
tion to load an XML file.

adell glgil

(il o Ailiis ¢ 1] e DOM 8 S5
MXMLMJ‘ZfSWJ-{MW

raxlall el ¢
DOM il ol toateed) Suds +
ST daand) ady
J2) XML pze i peasad) Sude -
.(<book>
J2) md) dew il tdewd! Sude
("ig="1

e 513 adl (Sgma o3 1 jadl Gads -

.(Introduction to XML |i)

Lews ol B a5 1 Gabad) Buds -

.(<!— This is a comment —> |zs) XML

J9iy Aol 09s.ito duiso

iy Ay £5n Lo sl ST Ul 3 s
?
ig>ly iy 4586 xml.dom.minidom s>y 55

elas)y Jloud dlgw da b 35 .0p 4, DOM
XML s wo Jalasly

:minidomJ duws J) & saed

oy Loeny L :e\Jé:::.AY1 Uogw *
Ll XML Zodlas plgad

W‘ XML ol e w\.’w s ale s o
~(v->.<->=5\ ibwsadl J)

w5y $s 12 91 -y giwed! DOM R
lY) DOM

XML s daJleo

iy)i —>w (ninidom (’\Jo;:.wb XML o J.A\x.:lj

led Jaud) Sy DOM 5 e e LidY i) Jdoes
Lgre Lalaly

()parse AUl pisenl XML dtws fro>e

XML _ale M

from xml.dom import minidom

<33/>
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# Parse an XML file
dom = minidom.parse ('example.xml')

Loading an XML String Use the parseString() dlWl sl XML dhde feeodd
function to load an XML string. XML dedss e () parseString

xml_string = '<root><child>Content</child></root>"
dom = minidom.parseString(xml_string)

Navigating the DOM Tree DOM 625 6 JaiiI

Once the XML document is parsed, you can navigate the . )
DOM tree using various methods and properties. St (b Jaxd) Sy XML it Jels 3 e
Adlies jafliasy &b plizasl, DOM

Accessing the Root Element Use the

documentElement property to get the root element. Lol pdsanl ydodl il (JI syt
sl Je Jypesll documentElement
o

root = dom.documentElement

print (root.tagName) # Output: root

Accessing Child Nodes Use the childNodes prop- iobdl siscsl 4e,dl Wil J) Jgedl
erty to get a list of child nodes. e i) ddally 436 Je Jge>l) childNodes

for child in root.childNodes:
if child.nodeType == child.ELEMENT_NODE:
print (child.tagName)

Accessing Element Attributes Use the &g Ll ssunl bl Slaw JI Jseol!
getAttribute () method to retrieve attribute val- .Qw\ﬁ;t\_‘,‘.ﬂy ()getAttribute
ues.

element = root.getElementsByTagName ('child') [0]
print (element.getAttribute('id'"))

Manipulating the DOM Tree DOM 62l g0 JoleUl
minidom allows you to modify the DOM tree by adding, ) L. .
updating, or deleting nodes. G of DOM 5ol foixy minidom peaw

il Gl o Bl
Creating New Elements Use the createElement ()

method to create a new element. )l ezl Bwgdr e clad)
dod> e slaiY () createElement

new_element = dom.createElement ('newChild')
new_element.appendChild (dom.createTextNode ('New Content'))
root.appendChild (new_element)

Updating Element Content Use the firstChild prop- i) Pl Pl g Egdod
erty and nodeValue to update text content. ¢y nodevalue 4 bl firstChild

.g\aﬂ\ Syl

<34/>
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element = root.getElementsByTagName ('child') [0]
element .firstChild.nodeValue = 'Updated Content'
Removing Elements Use the removeChild() &4 kLl plsinl  aolial) a3
method to delete an element. s Jsd () removeChild
element = root.getElementsByTagName ('child') [0]

root.removeChild (element)

Writing XML with minidom

After manipulating the DOM tree, you can write the up-
dated XML to a file or string.

Writing to a File Use the writexml () method to save
the DOM tree to a file.

XML sJgi

ZW XML 418 2y (DOM 82 dollae iy
s Ads o) Cile u_e

iy ol oy dibe (B ST
. ale > DOM 85 basd (Y)writexml

with open('output.xml', 'w') as f:

dom.writexml (f)

Writing to a String Use the toxml () method to con-
vert the DOM tree to an XML string.

Gl pdounl L dade S LS
dps Ak 3 DOM 32 Ly () toxml
i XML

xml_string = dom.toxml ()
print (xml_string)

Example: Full Workflow with minidom

Here’s a complete example that demonstrates parsing,
navigating, manipulating, and writing an XML docu-
ment using minidom:

Jols Jlo

XML dis o gy oS Jlie L
:minidom dawls azlSy alaeg «;\Jxmﬂ\)

from xml.dom import minidom
# Parse an XML file
dom = minidom.parse ('example.xml')

root = dom.documentElement

# Access and print the root element
print (f"Root element: {root.tagNamel}l")

# Access child nodes
for child in root.childNodes:

# Access and update an element
element = root.getElementsByTagName ('child

# Add a new element

<35/>

if child.nodeType == child.ELEMENT_NODE:
print (f"Child element: {child.tagName}")

") [0]
print (f"Original content: {element.firstChild.nodeValue}")
element .firstChild.nodeValue = 'Updated Content'
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root .appendChild (new_element)

# Write the updated XML to a file
with open('output.xml', 'w') as f:
dom.writexml (f)

# Print the updated XML as a string
print (dom.toxml ())

new_element = dom.createElement ('newChild')
new_element.appendChild (dom.createTextNode ('New Content'))

Conclusion

The Document Object Model (DOM) is a standard and
comprehensive approach for working with structured
documents such as XML and HTML. It represents the
document as a tree structure, allowing developers to eas-
ily navigate, access, and manipulate elements and nodes.
While DOM may not be the most efficient solution for han-
dling large documents due to its memory consumption,
it remains a practical choice for small to medium-sized
data.

As an example of using DOM in programming, the
xml.dom.minidom library in Python offers a simplified
interface for XML processing. Although it lacks the per-
formance and advanced features of third-party libraries
like 1xm1, it is well-suited for basic tasks such as parsing,
traversing, modifying, and writing XML data.

<36/>
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How to write a report H85 slac] duos

Note : The recommendations for preparing a report must be followed.

Title page
You must specify the following information on the guard page:

e Binomial names

Specialty and Group
Module

Practical work number + Project Title.

Report Structure :
1. Introduction : explaining the problem to be solved and the questions asked
2. Methodology : the technique used (methods and algorithms)

3. Tools : to cite the libraries, frameworks, tools to realize the work.

Avoid representing tools that are presented in lesson or already in use.
4. Tests and results: present examples of input data and results after execution.

5. Insert code in appendices : structure the code and provide it with comments explaining the im-
portant things.

Remark :

e No more than two people (a pair)

Use only clamps ( without bookbinder).

Avoid plagiarism (all similar works are rejected and rated to Zero)

If you want to help your colleague, help him learn.

Colors are not necessary.

Submission :
e The report must be submitted within the scheduled dates.
e Submission of the report online under the platform.

e The delay in submitting the report is taken into account.

To submit:

— The report of the work done during the practical session.

— Home working.

<38/>
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i Jles

Practical works No. 1[Python]

1 Liubil Jooll

Chapter No. 1: Python 1 Joad)
Objectives : Learn Python language O den 42 s TR
Tools: Python, PyScripter/PyCharm C)\)bi
Tuturial WTRRY,
Work to do Jorld

e Install Python under Windows or Linux
e Run a Python script

e Write programs with Python

Run the following code

S o 9y e Gt e
Ostet Ay gl doas

Ogw ‘\*Lcﬁ\j LS

kb i

#!/usr/bin/env python

# —*- coding: utf-8 —*-

# character encoding declaration,
# to support all multilingual.
print ("Salam Alykom")

#print (u"ebods N\ )

# Variables declaration
# no explicit declaration

#substitution

s2 "T am %$s'"%name

s3 = "I am %d old "%age
print (s2, s3)

# listes
liste [1,2,31,4]
print ("type of 1s",
print (liste)

# add an element
liste.append(5)

print (liste)

( type (liste))
(

# word 1list

wordlist = ["I", "am", "learning",

# just assign a value to specify the type of a variable

age = 125 # integer

print ("type of age'", type(age))

salaire = 3.14

print ("type of salaire", type(salaire))
name = "Ahmed"

print ("type of name", type (name))

often used UTF-8,

"english"]

<40/>
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# Flows Control

a = 15
if a > 15:
# pay attention to tabs
print ('a i1s greater than 15'")

elif a <= 15 and a >= 10:

print ('a between 10 and 15")
else:

print ('a is less than 10")

# test if an element belongs to a list

a =5
if a in liste:

print ("a exists in list")
# Loops

for word in wordlist:
print (word)

# Loops and tests

# Count occurrences of a character in a string

chaine = """The sky, oh the sky! It stretches above us, vast and endless.
The sky is a canvas, a canvas of blue, blue like the ocean on a clear
summer day. It's a canvas of possibilities, possibilities as wvast as

the sky itself."""

caractere="e"

cpt = 0
for ¢ in chaine:
if ¢ == caractere:
cpt += 1
print ("Char %s exists %d times'"% (caractere, cpt))

Run the following code: be careful the code contains errors.
ooV pamy a4l ¢ Y el ) A

1 def clean_text (text):

) "

3 remove punctuation form a text
4 1

5 punct = '"+.%/2,;\'#

6 for p in punct

7 text = text.replace(p,")
8 return text

9

10 def tokenize(text)

11 !

<41/>
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12 Convert text into tokens, return a list of tokens(words)
13 e

14 return text.split( )

15 def tokenize2 (text)

16 !

17 Convert text into tokens, return a list of tokens (words)
18 "

19 spaces = r\s+

20 words = re.split (spaces, text)

21 return word

22

23

24 def word_freqg(words):

25

2 Counts words and return a dictionary of words
27 with their occurrences

28

29 index = {}

30 for w in words:

31 if w in index

32 index[w] += 1

33 else

34 index[w] = 1

35 return index

36 def most_common_word (words_freq_table)

37 !

38 Counts words and return a dictionary of words
39 with their occurrences

40 t

41 frequent =

) frequency = 0

43 for word in words_freqg_table

44 if words_freq table[word] > frequency:
45 frequent = word

46 frequency = words_freq table[word]
47 return frequent

48

49

50

51

52 def read_file (filename)

53 """ Read a text from file

54

55 text = !

56 try

57 fl = open (filename)

58 except:

59 print (Can't open file, ", filename)
60 sys.exit ()

61 # 1f success

62 text = fl.read()

63 lines = fl.readlines ()

64 return text

65

66 def main(args):

<42/>
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67 text = ""Surprise steepest recurred landlord mr wandered amounted
68 of. Continuing devonshire but considered its.

69 Rose past oh shew roof is song neat. Do depend Dbetter praise
70 do friend garden an wonder to.

71 Intention age nay otherwise but Dbreakfast.

72 Around garden beyond to extent by.

73 "

74 text = clean_text (text)

75 print (text)

76 # tokenize text

77 words = tokenize (text)

78 print (words)

79 words_nb = word_freqg(words)

80 print (words_nb)

81 data = read_file("data.txt)

82 print (data)

83 text = data

84 words = tokenize (text)

85 print (words)

86 word_freqg _table = word_freqg(words)

87 print (word_freq table)

88 fregw = most_common_word (word_freq table)

89 print (most frequent word is', freqw,word_freq table[freqw])

%0 return 0

Home work JJHo wolg

Realize the following project using Python (without using libraries).

e Writing a python program to read data from a text file.
e The data is stored in form of fields separated by tabs.

e The result is displayed as a web page.

Project :
Management of student mentoring in a module
Data: Studentlist: Level, specialty, group, student number in the group, first name, family name.
Mentoring :
e Number of sessions done by the group _z.z>ll s4s.
e The number of lessens taken by the student (a justification is accounting as 0.5).
e Test scores (two tests).
e participation scores.
e Exam note / make up exam note l,uzuV¥ly ol Ladle.
Fields to calculate :

e Assiduity rating: a credit of 3 points, each unjustified absence subtract one point, one justification
is accounted for as 0.5. Minimum rating is 0.

e Exclusion: A zero in presence results in an exclusion.

<43/>
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e TD rating: attendance on 3, participation on 2,

e Average of module s3LJl Juxs.

Work to do :
e Calculate student scores.
e Show list of non-admitted students.

e Show student statistics by results per session.

Additional questions (optional)

e Redo the same work with Pandas library.
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https://dlarabic.com

URL: https://dlarabic.com (visited on . o & )5 .ol 3 o] S .(Dec. 2022b) dogab M .5
) ) (07/22/2026

@j-l:? J,,o.‘» Ed. by dﬂ\-’ dal L@p;:uj CA\JJ\ 3.’\."5) Sou,J\ VJ"J gﬂ\.’ ialy 2\9;»}..” .(Mar. 20, 2025) ‘:SF%.XSU L.;j .
URL: https://academy.hsoub.com/ .Cosu> &c.«g;\fi - ies) ciglell) die and Ol Aesws Trans. by
files/15-%D8%A7%D9%84%D8%A8%D8%B1%D9%85%D8%AC%D8%A9 - ¥D8%A8%D9%84%D8%BA%

(D8%A9 - %D8%A8%D8%A7%DI%8A%D8%AB%DI%88%D9%86/ (visited on 07/22/2026

8 S 28] Ao Trans. by .3 (sl 4 plasanly UL we ol : meaedd sl . (2023) il dons Jouly Jlis =
URL: https://www.pyde.com/translations/AR/ar/book_ar_2023_ .4 wﬁfj;ﬁl iz
(01_01.pdf (visited on 07/22/2026

Additional exercises Goeoill (jlai
Exercise
Write a python program using the “re” library to:

e Verify an email address.

e Verify a phone number.

e Check the strength of a password.

rﬂs\ws‘};‘}u}ur})aﬁ"w) c&;}jigj\.xijdb&wdwremh}wbdﬂw&»bfd\
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Practical works No. 2[DTD]

2 Liuhil Jooll

Chapter No. 2: DTD 2 Jedll
Objectives : Handle XML/DTD izl Slile y XML b oSl IRV
Tools: xml copy editor! : C)b;i
Data: directory.xml tobly
Tuturial TRV
Questions: Here is the following file directory.dtd

:L;?T}I\ directory.dtd <UL ij iy e 2|

< !ELEMENT

directory

(person*) >

< !ELEMENT
< !ELEMENT
< !ELEMENT
< !ELEMENT
<!ELEMENT
< !ELEMENT
< !ELEMENT
< !ELEMENT
< !ELEMENT
<!ELEMENT

person (identity)>

identity (familyname, firstname, address) >
address (street, zip, city, phone) >

street (#PCDATA) >

zip (#PCDATA) >

city (#PCDATA)>

address (tel) >

phone (#PCDATA) >

lastname (#PCDATA) >

firstname (#PCDATA) >

1. Check th validity of the directory-v0.1.xml file against the DTD:

:DTD iy ,asdl cils J) 4l directory-v0. 1.xml Caked) LMo 3imes

1 <?xml version="1.0" encoding="UTF-8"7?>

2 <!DOCTYPE directory SYSTEM "directory.dtd'">

3 <directory>

4 <person>

5 <identity>

6 <familyname>Achour</familyname>

7 <firstname>Hamza</firstname>

8 <address>

9 <street>25 avenue de 05 juillet 1962 </street>
10 <zip-code>16000</zip—code>

1 <city>Alger</city>

12 <phone type="mobile">071002500</phone>
13 </address>

14 </identity>

15 </person>

16 <person>

17 <identity>

18 <familyname>AOmar</familyname>

19 <firstname>Ahmed</firstname>

20 <address>

21 <street>18 avenue du Ibn Badis</street>
2 <zip-code>10000</zip—code>

<46/>
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<city>Bouira</city>
<phone type="fix">026942525</phone>
<phone type="mobile">050252525</phone>
</address>
</identity>
</person>
<person>
<identity>
<familyname>Alouache</familyname>
<firstname>Ayoub</firstname>
<address>
<street>18 avenue du Didouche Mourad</street>
<zip-code>42000</zip—code>
<city>Tipaza</city>
<phone type="fix">025942525</phone>
<phone type="mobile">051252525</phone>
</address>
</identity>
</person>
<person>
<identity>
<firstname>Razika</firstname>
<familyname>Khaladi</familyname>
<address>
<street>18 Ahmed Ben Aissa</street>
<zip—-code>10000</zip—code>
<city>Bouira</city>
<phone type="fix">026666666</phone>
<phone type="mobile">052525250</phone>
</address>
</identity>
</person>
<person>
<identity>
<familyname>Benkadour</familyname>
<firstname>Ahmed</firstname>
<address>
<street>18 avenue du Ibn Badis</street>
<zip-code>10000</zip-code>
</address>
</identity>
</person>
<person>
<identity>
<familyname>Ribiai</familyname>
<firstname>Hamada</firstname>
<address>
<street>18 avenue du Ibn Badis</street>
<city>Bouira</city>
</address>
</identity>
</person>
</directory>

e Use XMLcopy editor, menu XML/validate

<47/>
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e Under Notepad++ go to Plugins > Plugin manager > Show Plugin Manager then find Xml
Tools plugin. Tick the box and click Install.

(..? W 2| Xml Q\jsi oF o) (.5 C)\é\.{p}“ e 2s) /Q\é\.{p}“ 3)ls) [ bl 631 ++Notepad @Uﬁ &
i) oaol

o 5 e

xmllint —--noout —--dtdvalid test.dtd test.xml
Update DTD, and correct possible errors on the XML file.

XML Cike 3 azeall ¢Uas VN 3y DTD iyl il 25

Question: Draw a tree that represents the document structure according to the DTD file.
DTDJI Cike nm 2350 Ly 205 (Tree) 8,5ed - t V5

DTD File improvement: Modify the directory.dtd file to support the following requirements,
making the necessary adjustments to the directory.xml file to ensure compatibility with the new
DTD.

To do:

e Add an email element to the person’s address.

Make the phone element optional.

Allow multiple phone numbers for the person.

Add a country element after the city element.

Ensure the XML file implements all the above modifications.

:DTD il p sha3
& \:u\}:.,e Mad directory. xml Cile Je &S oMydad) ) 2| & AU o llla) (4 Ly directory. dtd ik e
.LJ>Jl DTDYI

gk
.(address) axidl plype J) email jaie RAR
.\EJ\.:;;‘-\ phone .z Ja:g—\ .
City jis Jay country jzis g,a..,pi .

AL S oz 3 XML il ol opp S
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i Jles

DTD File Development: Here you have league.xml for footbal league, define a DTD for this file.

.(.,\.EJ\ 85 day) ) DTD Cibs e ¢ league.xml cibe &)

<league>
<match id="M001">

<?xml version="1.0" encoding="UTF-8"7?>

<competition>Algerian League</competition>

<round>15</round>
<date>2026-02-18</date>
<stadium>5 Juillet</stadium>

<home-team>
<name>MC Alger</name>
</home-team>

<away-team>
<name>ES Setif</name>
</away-team>

<score>
<home>2</home>
<away>2</away>
</score>

<goals>
<goal>
<minute>12</minute>
<team>home</team>
<player>...</player>
</goal>

<goal>
<minute>65</minute>
<team>away</team>
<player>...</player>
</goal>
</goals>

<extra-time>
<played>yes</played>
<score>
<home>1</home>
<away>0</away>
</score>
</extra-time>

<penalties>
<home>4</home>
<away>3</away>

</penalties>

</match>
</league>

Question: Add more details to the XML files and improve DTD file.

<49/>
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DTD iy w5 Cile oy XML Ciked 8T Lol Ciiol £ 0

Homework Sl Joeoll

Perform the next project using Python and XML.

e Write a python program to read data from a text file.
e The data is stored in the form of fields separated by tabs.
e The result is displayed as an XML document.

e Define the DTD of the document, then validate the resulting document.
XML o5t ikl Lol o]
gﬂwwobw‘%ﬁoﬁ@‘a S e
Ayl LMy dgzie DL -
XML dis S 3 oy gl -
B Al LMo g 385 o3 DTD dblug UL USa e -

Project : £900

Management of student mentoring in a module (Refer to first practical work )

AN ) Joal) 1)) (Lo 3le B Ol mslan gy

Addtional questions (optional) (dyyWisl) &L dliwi

Define a DTD for Quran—juza—amma.xml(,_c ¢ 2

.DTD _ale e cF& s 7> Quran-juza-amma.xml _aleJ uﬁJ

References eoly0

e Quran Data: https://github.com/linuxscout/DSSBook—resources/
e Quran Metadata from Tanzil project: https://tanzil.net/docs/quran_metadata

e XML copy editor: https://xml-copy-editor.sourceforge.io

https://github.com/linuxscout/DSSBook-resources/
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Practical works No. 3[XSLT] 3 Loubil Joeoll
Chapter No. 2: XSLT 2 Jedl
Objectives : Handle XML /CSS/XSL XML s ) L laa|
Tools: u\;;i
Data: directory.xml <Ll
Tuturial WTRRY

CSS example : directory.css

Directory{ background-color: #8A1619 }

person { display: table; }
familyname { color: #fff;
font-family: 'Righteous', cursive;

font-size: 40px;
line-height: 60px;
text-transform: uppercase;
text-shadow: 2px 2px 0 #000, margin: 10px 0 24px;
}
firstname {font-size: 30px;
color: #DFBF84;
text-shadow: 1px 1px 0 #000, margin: 10px 0 24px;
line-height: 50px;
}
address {display: table;
color: #fofof6;
font-size: 16px;
line-height: 24px;
}
zip—-code { padding: 15px; font-size: 20px; }
phone { color: #e8d4a7; }

Link directory.css style sheet to directory.xml by using the following tag:

g?:}f\ ("‘"jj‘ Jleszosly directory.xml CaloJly directory.css Jeas) &)y Loy |

<?xml-stylesheet type="text/css" href="directory.css"?>

e Can we modify the CSS file to display only the last name, first name, and city?

e Can we modify the CSS file to display the first name before the family name?

0125 dydedly illly V) 24 €SS Cals s LiSay Jo

Sl 3 oVl 2 €SS Cile bt LiSley o
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XSLT Example

Create the directory.xsl file

10

11

12

13

14

15

16

17

18

19

20

21

22

cile Cs‘r‘“’i directory.xsl

<?xml version="1.0" encoding="UTF-8"?>
<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
<xsl:output method="html" encoding="utf-8"
doctype-public="-//W3C//DTD XHTML 1.0 Transitional//EN"
doctype-system="http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd"/>
<xsl:template match="/">
<html xmlns="http://www.w3.0rg/1999/xhtml">
<body>
<hl align="center">Directory</hl>
<h2>People List</h2>
<xsl:for—-each select="directory/person">
<h3><xsl:value-of select="identity/familyname"/>
<xsl:value-of select="identity/firstname"/>
</h3>
<p><xsl:value-of select="identity/address"/></p>
<hr/>
</xsl:for-each>
</body>
</html>
</xsl:template>
</xsl:stylesheet>

Link directory.xsl style sheet to directory.xml by using the following tag:
:VM)J\ Jlerzosly directory. xml <ULl Cakes directory.xsl Jeos)) Cals Loy )

H?xml—stylesheet type="text/xsl" href="directory.xsl"? >

e Can we modify the XSL file to display only the family name, first name, and city?

e Can we modify the XSL file to display the first name before the family name?

L Lydadly Cilly V) 2 XSL Cile bt LSy Jo
Sl 3 vVl 2 XSL Cie s LSy Jo

Modify the code to display each person as follows:

ok S e IS glad 550 Jls

Family name:Achour

First Name:Hamza

Street: 25 avenue de 05 juillet 1962
City:Alger

Phone:071002500

Modify the code to display a table that contains the list of people, as follows:
u)g L«fupbu&Y\ MGA&Y;.&:—M Jjg\ Jj&
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Directory
People List
Family Name First Name Address
18 avenue du Ibn Badis 10000
AOmar Ahmed Bouira 026942525 050252525
Benkadour Ahmed 18 avenue du Il:tn Badis 10000
Bouira
Ribiai Hamada 18 avenue du Il::n Badis 10000
Bouira
. . 18 Ahmed Ben Aissa 10000
Khaladi Razika Bouira 026666666 052525250
Modify the line ok Jae

<xsl:for—-each select="directory/person">

by .

<xsl:for-each select="directory/person[identity/address/city='Bouira']">

You can see that we can show that people living in Bouira. 5,1 &s0e 3 pgian o0 3B o0 OT LSy

Homework Sl Joell

Perform the next project using XML/CSS/XSLT.

e Use a CSS style sheet for the presentation of the mentoring file.
e Use an XSLT style sheet for the presentation of the mentoring file.
e Use an XSLT style sheet to calculate the calculated fields.

e Use an XSLT style sheet to calculate the requested statistics.
XSLTy CSS s XML iy o)) o5l
dnlzd) Cale o) €SS bl 3y Lemzal »
dmlzedl Cike o) XSLIT blasl 885 fonzal +

& gea) Jgio) Sl XSLIT BLesl 385 famsus! »

i adl ©Llax Y1 Claod XSLIT bl 385 fanzul +

Project : £9 00
Management of student mentoring in a module (Refer to first practical work )

AN ) Joal) 1)) Lo sle 5 Ol mslan gy
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Addtional questions (optional) (duyWisl) dud LoI dliwi
Let have the following file Quran-juza-amma.xmlgs ¢ ;-

o Create a CSS style sheet.

e Create a XSL style sheet.

— Improve the display of sourates.

— Show the index of the sourates with their attributes (Makkia, Madania, Number of ayats,
number of sourate).

— Add links to audio files for each sourate.

— Improve display for mobile devices.
;.c s > Quran-juza-amma.xml _ileJ) US.:J
.CSS bl 33,4 ol
XLS/T blast 5,y o2l «
oyl 2 e
(By3d) o3y Y sie it (AS0) Lpnailias ma jsedd Ljg mas
Ugareall 5}.@.?-3” 52 e

References eoly0
s

e Quran Data: https://github.com/linuxscout/DSSBook—-resources/

e Quran Metadata from Tanzil project: https://tanzil.net/docs/quran_metadata

e XSLT Elements Reference: https://www.w3schools.com/xml/xsl_elementref.asp
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Practical works No. 4[XSD] 4 JSubhill Joeoll

Chapter No. 2: XSD 2 Jadll
Objectives : Handle XML/DTD/CSS/XSL XML Schema b oSl SR
Tools: xml copy editor? ) yi
Data: directory.xml, bank.xml books.xml, quran-juz-amma.xml <Ll
Tuturial WTRRY)
Questions : Here is directory.xsd directory.xsd iy asll Cile 2|

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:element name="directory">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="person" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="identity">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="familyname" type="xsd:string"/>
<xsd:element name="firstname" type="xsd:string"/>
<xsd:element name="address'">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="street" type="xsd:string"/>
<xsd:element name="zip-code" type="xsd:string"/>
<xsd:element name="city" type="xsd:string"/>
<xsd:element name="phone" type="xsd:string"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>
</xsd:element>
</xsd:schema>

1. Check th validity of the directory-v0.1.xml file against the XSD:

1XSD i ad) cake J) &y directory-v0. 1.xml cilol iMoo 5i>

e Use XMLcopy editor, menu XML/validate

<55/>
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e Under Notepad++ go to Plugins > Plugin manager > Show Plugin Manager then find Xml
Tools plugin. Tick the box and click Install.

°* s 25| Xml o\jsi oF Lo o SBLEY jie 2 el [bLSY) 8))5) | wlls] JI ++Notepad @Uﬁ 69

e Under linux : Jonzs) S e

xmllint —--schema yourxsd.xsd yourxml.xml —--noout

2. Correct possible errors on the XML file. . XML _aks o ozmea) ;Ua_ﬁ-i}!\ c;,,a

3. Update the XSD to add attributes for phone element. 2w ailas HLoY XSD Ciy ) Cile &l
sl

<xsd:element name="phone" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="type" type="xsd:string"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>

Exercise2 : Define the DTD and XML schema for the bank.xml file to meet the following requirements:

W) ollazad) 404 bank.xml Ciled XSchema lelasesy DTD iy 25 ik Cs"'““"i

e There are two types of accounts: checking and savings accounts > j Sl oles .

the account ID is unique.

the client ID is unique.

"c_id' refers to the clientand 'ac_id' to the account.

The credit must be greater than -5000.

Use inheritance to derive current (checking) and savings accounts from a basic account type.

S Cllasg d - Clles pleg llusd) -
=9 (ID) ol B ra

A9 (ID) gss ) Gyme o

ool I iy " i’y ) ) ey e id -
5000~ oo el s )1 35S0 ol o

.g.ﬂL,:Y\ lesd) g5 o (saving) H5Y) ©bley (checking) & )loe) blasdl Blaza &), pseial
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<?xml version="1.0" encoding="UTF-8"7?>
<bank>
<accounts>
<savings_accounts>
<savings_account id="al" interest="0.03">
<balance>2500</balance>
</savings_account>
<savings_account id="a2" interest="0.03">
<balance>15075</balance>
</savings_account>
</savings_accounts>
<checking accounts>
<checking_account id="a3">
<balance>4025</balance>
</checking_account>
<checking_account id="a4">
<balance>-125</balance>
</checking_account>
<checking_account id="ab5">
<balance>325</balance>
</checking_account>
</checking accounts>
</accounts>
<customers>
<customer id="cl">
<name>Ahmed Ben Rachidon</name>
<address>Chaabet Yakhlaf, Bouira</address>
</customer>
<customer id="c2">
<name>Marzouk Wail</name>
<address>M'chadallah, BP 205</address>
</customer>
<customer id="c3">
<name>Anfel Saidi</name>
<address>Lakhdaria, Krariche 15b</address>
</customer>
</customers>
<customer accounts>
<customer account c_id="cl" ac_id="a2"/>
<customer account c_id="cl" ac_id="a3"/>
<customer_ account c_id="c2" ac_id="a4"/>
<customer account c_id="c3" ac_id="al"/>
<customer account c_id="c3" ac_id="a5"/>
</customer_ accounts>
</bank>

Exercise 3 : Create an XML Schema for the document Book . xml
.Book.xml Jzwwdd XML Schema _als g
Specifications olislse
1. the book item must have one or more books (one at least)
2. Each book must contain the following items in sequence: title, edition, author (one or more),

publishedDate, type, and price.

<57/>
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10.

11.

12.

. Each book must contain an ISBN as a mandatory key attribute.

. title” contains any character (type string).

. title” contains a “type” attribute that takes only the values "P” and "H”.

“edition” is an optional element, and must contain a number not exceeding one byte.

. There may be one or more authors (at least one author) for each book. Each author must have the
following child elements: First, middle, Last. Items must be in the order First, middle, and Last,
but the Middle is an optional element. The First, Middle, and Last elements are all string types,
but the Middle must have no more than one character.

The publishedDate month element is defined as a type of unsignedByte with a minimum inclusive
value of 1 and a maximum value of 12.

. The publishedDate day element is defined as a type of unsignedByte with a minimum inclusive
value of 1 and a maximum value of 31.

The ”publishedDate year” element is defined as a type of gYear.
The “type” element is a string of characters and must be either “fiction” or “nonfiction” to be valid.

The price element is defined as a decimal type with only three characters to the left of the decimal
comma and two to the right. The amount must be greater than zero.

(Y e amly) ST aly DS e oS i sy o s

el el gl (ST asly) Calied) cadall plpall el B ol e S S (g o o

el

Al Edy oS (LS Sl (3 ISBN 3, e ST IS (gm0 o
Sy A 7ol

L2 "H” 9 "P” e isb type” dools e Sy Tolpall”

Al el Sl Y sde sy (gl aaie dxlall Vedition”

e 2Ll IS Al ey o V1 V1 W ol 0 s il e 5 BV s ol il S

SV e Gy et TV V) By > LSl

S32b dady 1 L5 dady unsignedByte asy Month g zual) (dacd) c@c}\ gidl) -3 EM s 7zl 'CUU” & -
A2

31 91 .y Lo unsignedByte &P o 0”” )

(i 52y &l ddl) gYear @J\.’ g dndl
."nonfiction” sl )T “fiction” JLs Lea Lodb -aed R0 S I N W S ”@;5\” zon))

.\.:j.bu ngg ‘}[j ey O?"'a)ﬁ RIWAFi] J.é (Bj 5.’3'3&3_95 (5 plns DAy JA..-J\ J}u

<58/>

.10

11

12



CHAPTER 2. PRACTICAL WORKS i Jlesd

<?xml version="1.0" standalone="no"?>
<books>
<book isbn="AB9781418860646">
<title type="P">XML Comprehensive Step by Step</title>
<edition>2</edition>
<author>
<first>Ahmed</first>
<middle></middle>
<last>Amara</last>
</author>
<publishedDate>
<month>7</month>
<day>9</day>
<year>2007</year>
</publishedDate>
<type>nonfiction</type>
<price>70</price>
</book>
<book isbn="AB9780132240857">
<title type="H">Systems Analysis and Design for Dummies</title>
<edition>7</edition>
<author>
<first>Kemal</first>
<middle>B</middle>
<last>Kendali</last>
</author>
<author>
<first>Djamel</first>
<middle>T</middle>
<last>Kendali</last>
</author>
<publishedDate>
<month>3</month>
<day>27</day>
<year>2007</year>
</publishedDate>
<type>nonfiction</type>
<price>166.67</price>
</book>
<book isbn="AB9780805001112">
<title type="P">The World Map Trap</title>
<author>
<first>Peri</first>
<middle>F</middle>
<last>Rais</last>
</author>
<publishedDate>
<month>9</month>
<day>15</day>
<year>1986</year>
</publishedDate>
<type>fiction</type>
<price>l4</price>
</book>
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</books>

Homework Sl Joell

Use XML schema to define Student mentoring file. grmling L)) s ULy (g Xschema alases foazn!

Projet : £9u0
Management of student mentoring in a module (Refer to first practical work )

(U el fosl xl)) el 53la 5 OOl dmgles £,

Addtional questions (optional) (duyWisl) dus LAI dliwi

Use XML schema to define Quran-juza-amma.xmlgs ¢ - file.

XschemaXschema diz; o S QTJE\ cile USa e

References eols0

e Quran Metadata from Tanzil project: https://tanzil.net/docs/quran_metadata

XML copy editor: https://xml-copy-editor.sourceforge.io

e XML Schema Elements Reference: https://www.w3schools.com/xml/schema_intro.asp

e xsd-cheat-sheethttps://github.com/DavidAbram/xml-schema-cheat-sheet/blob/master/

xsd—cheat—-sheet .md

e xsd-cheat-sheethttps://github.com/davidabram/xml-schema-cheat-sheet/blob/master/

cheat-sheet.pdf

e XML Schema - Structures Quick Reference https://www.cheat-sheets.org/saved—copy/
SchemaStructuresQR-2.pdf
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Practical works No. 5[XQuery] 5 iubhill Jooll

Chapter #2: XQuery 2 Jedl
Objectives : Handle XML Query XML leMas] doellns SRR
Tools: BaseX, BaseXGUI python saxonche library u\yi
Data: directory.xml bl
Tuturial WTRRY)

Introduction and Relation to SQL XQuery is used to query XML data in much the same way that
SQL is used to query relational databases
LB S Al an SQL plsin) Ly b iy XML by 6 ¢z XQuery 44) o

SQL Concept  XQuery (FLWOR) Purpose iag)
FROM For Iterate over XML nodes XML ,ols e 1Sl
DECLARATION Let Define variables dapssll wdlly el iy 23
and intermediate values
WHERE Where Filter the selected nodes Dy by Sl ddeay
ORDER BY Order by Sort the results Wity j Caelas cﬁw\ iy
SELECT Return Construct the output document doecll C\” ) g ely
Development Environment and Tools el Ol w\j;‘ﬁ\

Tool Type Recommended Use
BaseX GUI Native XML  Query execution, and performance evalu-

database engine ation

XML @bl 4s6 & s Sl sy el
VS Code Source code editor ~ Writing and maintaining XQuery pro-

grams

+ XML /XQuery Exten- JEI-E G»\J,J\ sy LS
sions

Online XQuery Testers Web-based testing Quick experiments during lectures

tool
sl e el alsl Loyl el g el o)
Saxon-CHE (Python)  Programming  li- Executing XQuery from Python applica-
brary tions

Loy LS Python Cn\j J=1> XQuery <ledazs) =

Sample XML Document: We will adopt the following people directory file containing advanced real-
world situations (changed order of items, missing fields, multiple phones):
In BaseXGUI, create a new database, and place the ‘directory.xml’ file inside the database folder.
gﬁbkc5§ibgbi>cf;hdjjgm«,éy)Sxx&a%dbgDYb-uk>g§bq<§iML;u\upbk$y\JJJ;ib.uauw
(B3
bl el Woes J=1> “directory.xml® _aled &2 ("? Bdod>= bl 3uel Cs"'“’"? «BaseXGUI Gﬂbj ge

<?xml version="1.0" encoding="UTF-8"?>
<directory>
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<person id="usr-101">
<identity>
<familyname>Achour</familyname>
<firstname>Hamza</firstname>
<address>
<street>25 avenue de 05 juillet 1962</street>
<zip—-code>16000</zip—code>

<city>Alger</city>
<phone type="mobile">071002500</phone>
</address>
</identity>

</person>

<person id="usr-102">
<identity>
<familyname>AOmar</familyname>
<firstname>Ahmed</firstname>
<address>
<street>18 avenue du Ibn Badis</street>
<zip—-code>10000</zip—code>
<city>Bouira</city>
<phone type="fix">026942525</phone>
<phone type="mobile">050252525</phone>
</address>
</identity>
</person>

<person id="usr-103">
<identity>

<familyname>Alouache</familyname>

<firstname>Ayoub</firstname>

<address>
<street>18 avenue du Didouche Mourad</street>
<zip-code>42000</zip—-code>
<city>Tipaza</city>
<phone type="fix">025942525</phone>
<phone type="mobile">051252525</phone>

</address>
</identity>
</person>
A N N N R N N e
<person id="usr-104">
<identity>

<firstname>Razika</firstname>

<familyname>Khaladi</familyname>

<address>
<street>18 Ahmed Ben Aissa</street>
<zip—-code>10000</zip—code>
<city>Bouira</city>
<phone type="fix">026666666</phone>
<phone type="mobile">052525250</phone>

</address>

</identity>
</person>
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<,’——»~AJ\_M\ 3&)5 M}.&A\ \)—DH\A_;— —_ >
<person id="usr-105">
<identity>

<familyname>Benkadour</familyname>
<firstname>Ahmed</firstname>
<address>
<street>18 Cité Thawra</street>
<zip-code>10000</zip—-code>

</address>
</identity>
</person>
<Tmm SN gy g b e AN e
<person id="usr-106">
<identity>

<familyname>Ribiai</familyname>
<firstname>Hamada</firstname>
<address>
<street>210 cité Zerrouki</street>
<city>Bouira</city>

</address>
</identity>
</person>
<I== "0 gaad V) B3\ g\ dam3 ——>
<person id="usr—-107">
<identity>

<familyname>Brahimi</familyname>

<firstname>Yacine</firstname>

<address>
<street>05 Boulevard Wilaya</street>
<zip-code>31000</zip—-code>
<city>Oran</city>
<phone type="mobile">0661112233</phone>
<phone type="mobile">0770998877</phone>
<phone type="work">041223344</phone>

</address>
</identity>
</person>
B ST S N W G N WU UGS
<pers$n id="usr-108">
<identity>

<familyname>Zidane</familyname>

<firstname>Karim</firstname>

<address>
<street>12 Rue Gaza Ali Mendjeli</street>
<zip-code>25000</zip-code>
<city>Constantine</city>
<email>k.zidane@example.dz</email>

</address>

</identity>
</person>
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<person id="usr-109">
<identity>
<familyname>Achour</familyname>
<firstname>Sonia</firstname>
<address>
<street>25 avenue de 07 octobre 2023</street>
<zip-code>16000</zip-code>

<city>Alger</city>
<phone type="mobile">0799887766</phone>
</address>
</identity>
</person>
</directory>
FLWOR Basics and Expressions FLWOR .\ Q\?\»L}}“

Example 1: Filtering and Clean Merging
Task: Extract the full name and mobile devices of residents in the city of Bouira, sorted alphabeti-

cally by last name.

i) gadlly 3401 11
. Al V\%M¢>1Aaj~”j (Bouira dyds o -.blil & \8~,y\ S ¥ | sz s f
Ll e o & e g JolSN) ¥ [

for $p in db:open("tpxg", "directory.xml")/directory/person
where $p/identity/address/city = "Bouira"

order by S$p/identity/familyname

return

<contact id="{ S$Sp/@id }">
<fullName>{ concat ($p/identity/firstname, " ",
Sp/identity/familyname) }</fullName>
<mobile>{ $p/identity/address/phone|[(ltype='mobile']/text () }</mobile>
</contact>

Handling Special Cases and Missing Fields

Example 2: Handling Missing Fields (if-then-else)
Task: Extract all persons. If the city field is missing, output "N/A" instead.
839ddall Jadoelly Lo el oY boell doddlns

JTN/AY 5.9\.39 r.‘:,g c(city) 3..":.,\.0.” J.S:J dod S479 ?J"; J\.‘» u.@) cua\;':.&‘w ity C\Jp:;.w\ :;,)jUa.‘J\

for $p in doc("directory.xml")/directory/person
let S$ScityName := S$p/identity/address/city
return
<resident>
<name>{ concat ($p/identity/firstname, " ",
Sp/identity/familyname) }</name>
<city>
{
if (exists(ScityName)) then
ScityName/text ()
else
”N/A”

<64/>




CHAPTER 2. PRACTICAL WORKS i Jlesl

}
</city>
</resident>

Question: Modify the query so that it returns the available contact method. If a mobile phone num-
ber exists, output it; otherwise, if an email address exists, output it; otherwise, output "No Contact
Method".

."No Contact Method”cgq‘ﬂj

Example 3: Handling Multiple Mobile Phone Numbers (Quantifiers & count)
Task: Extract all persons who have more than one mobile phone number (mobile).

(mObile) dxly Jyoms Cisle o ST gl ol a3 2 sl tollanll Dpamead) Cislpgd! 3ua3 g Jolad! 23 Il

for $p in doc("directory.xml")/directory/person
let $mobiles := $p/identity/address/phone[(@type='mobile']
where count (Smobiles) > 1
return
<multiMobileUser id="{ S$p/Qid }">
<name>{ concat ($p/identity/firstname, " ",
Sp/identity/familyname) }</name>
<mobileNumbers>{ string-join (Smobiles, " / ") }</mobileNumbers>
</multiMobileUser>

Advanced Joins and Grouping (Group By & Self-Join)

Example 4: Grouping by City (Group By)
Task: Group persons by their city and display the number of residents in each city.

padsall ggacelly Iy )

for $p in doc("directory.xml")/directory/person
let S$city := if ($p/identity/address/city)
then S$p/identity/address/city
else "Unknown"
group by S$city
return
<cityGroup name="{ S$city }">
<totalResidents>{ count ($p) }</totalResidents>
<names>
{
for S$person in $p
return <person>{ concat ($person/identity/firstname, " ",
$Sperson/identity/familyname) }</person>
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</names>
</cityGroup>

Question: Group people by phone type.
il g Plal) —

Example 5: Finding People Living on the Same Street (Self-Join).
Task: Join the document with itself to find any two persons who live on the same street and in the
same city.

Aydolly L) i &;QMMSST sbowY ady Cikod) Loy 1 ogllad)

for $pl in doc("directory.xml")/directory/person,
$p2 in doc ("directory.xml") /directory/person
where $pl/@id < $p2/@id
and $pl/identity/address/street = $p2/identity/address/street
and S$pl/identity/address/city = $p2/identity/address/city
return
<neighbors street="{ $pl/identity/address/street/text () }">
<residentl>{ concat ($pl/identity/firstname, " ",
$pl/identity/familyname) }</residentl>
<resident2>{ concat ($p2/identity/firstname, " ",
$p2/identity/familyname) }</resident2>
</neighbors>

Note : If does'nt work, modify data.
Question: Find people with same names.
23 e Jle ellaeY (UL Jhe ¢ o R
PP e P B CO N o
Python Integration The saxonche library is used to execute XQuery queries from within Python

applications.
Start by installing the saxonche library.

Ot ligls 515 XQuery bz sz saxonche L8 C.L;‘;:...ﬁ Qg 43 & J.aLi:J\

.saxonche L:8s s Tl

pip install saxonche

Run the following code: : uf}ﬂ G»U i) i

from saxonche import PySaxonProcessor

with PySaxonProcessor (license=False) as proc:
XJuery_proc = proc.new_xJguery_processor ()
xquery_proc.set_context (file_name="directory.xml")

#Inquiry for residents of Algiers
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query — f miain

for $p in /directory/person

where $p/identity/address/city = 'Alger'

return concat ($Sp/identity/firstname, ' ', S$p/identity/familyname)

miumnn

xquery_proc.set_query_content (query)
result = xquery_proc.run_query_to_string()

print ("Algiers residents:")
print (result)

Question : Redo previous tasks and queries using Python and Saxonche library.
g ol Al ABL SLdleY) duks ]

Homework Sl Joeoll

Using XQuery, write the necessary queries to compute and extract the required results from the previ-
ously developed Student Monitoring Project. Your queries should:

e Compute the Assiduity Rating.

Compute the Tutorial (TD) Grade.

Compute the Final Course Grade.

Extract the list of excluded students.

Extract the list of students who did not pass.

Compute summary statistics of the results.

Generate an XML report containing all the previous results.

To Do
1. Execute all queries using BaseX.
2. Execute the same queries using the saxonche library through a Python program.

3. Submit the XQuery files, the Python program, and the generated XML report.
Bl ) Llal) dlin g en b & llaad] it = snnly Slsd £ap) Slasa¥) ol (XQueTy &) Jlonsul
s o 23y
.(Assiduity Rating) 4J5)sdl Ldle Ol +
(TD) igarsal) Jlas V) 25 e+
.83l L;:L@;J\ Jaeadl Clas »
- crmeaiiad) L) L3065l -
W) g Rl 456 s -
Bl olilas] Oles -
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gL Gﬁ\;ﬂ\MXMLM”EJ elag) -

HEN N

BaseX plisnl; bz V) das .
.Python il GAUJ..} JM= 1+ (SaxonC (saxonche LS el e bz V) das .

.(Jgji’:}\) C?U\ XML g,é.lﬂj «Python GAU}!) «XQuery lis dbjl .

Addtional questions (optional) (dgyWisl) duo LI dliwwi

Use Xquery for those tasks applied on Quran XML file Quran—juza-amma . xml:

—_

. Write an XQuery query that extracts the names of all surahs.

Extract the names of the surahs that contain more than 20 verses.

Sort the surahs in descending order according to the number of verses.

Find the longest and the shortest surah.

Extract all verses containing a given word (for example: Allah, A1-Nas, or Al-Jannah).

Count the number of occurrences of a given word in the entire document.

N o g ok » DN

Group the surahs according to their number of verses: fewer than 10, from 10 to 20, and more than
20.

8. Create an XML report containing, for each surah, its name, number, number of verses, first verse,
and last verse.

9. Modify the previous report to include only the surahs that satisfy a condition of your choice.

10. Execute all the previous queries using both BaseX and the saxonche Python library.

:Quran-juza-amma.xml ("“’Jg\ ol P XML Cile Je Z\.;-Y\ rL@.A.S\ Gl Xquery o]

Y1 s e 8y sl 8y ool

(i) (oWl ;) B S o (s OV e s

kel Bemn RS g e s el

AT20 o 2STs (20 110 oy 10 e 31 JN WY sie iyl ik
ATy AT I el s (e, Lol 18,500 ST iz XML St 1,5 ol
Gomn o 55 AN ) L iy o il ) s

.Python 4%} 5 saxonche 180y BaseX s ) pldsnly 2Ll oledazu ) G AV

<68/>
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References eols0
e Quran Metadata from Tanzil project: https://tanzil.net/docs/quran_metadata
e BaseX — Thigh-performance XML database engine : https://basex.org/basex/gui/

e Official Saxonica python package for the SaxonC-HE 13.0.0 processor: for XSLT 3.0, XQuery 3.1,
XPath 3.1 and XML Schema processing. : https://pypi.org/project/saxonche/
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i Jles

Practical works No. 6[ XML DOM]

6 Liuhill Jooll

Chapter No. 2: XML DOM 2 Jedll
Objectives : Handle XML with DOM API Loes y XML doedlne :J\.u:‘}!\
Tools: Python DOM API Q\J;i
Data: directory.xml <l
Tuturial WTRRY,
Questions : Here is a Python script 63:}!\ 08 G»\J JFRUWE

#!/usr/bin/env python

#- * —coding: utf — 8 - * —##testdoml.py##
DATA_FILE = 'TP/directory-v0.2.xml'

import xml.dom.minidom as minidom

import sys

def main () :

try:
xmldoc = minidom.parse (DATA_FILE)
except:
print "Can't Open the file",
sys.exit ()

print xmldoc.toxml ()
return 0

if _ name_ == '__ _main__ ':
main ()

What does this script do?

Create the following function, execute it in the main function:

Tralll Lia fads 130

main &gt )l D1 5 Wiy 2JW) D11 el

def treat_doc (xmldoc) :
# get the directory 1list

print directory

cpt = 0O

# display person by person

for person in directory.childNodes:

print "-"*40

print "person n°", cpt
print person.toxml ()
cpt += 1

directory = xmldoc.getElementsByTagName ('directory') [0]

Explain the results

We want to display all the phone numbers in our file, we use the function

ol =550

D ptsaal lidhe 3 Citlegh) 2B om0 5
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def display_tel (xmldoc):

# display only telephones
# get the tel list
telephones = xmldoc.getElementsByTagName ('phone')
print telephones
cpt = 0
# display tel by tel
for tel in telephones:
print "-"*40
print "Tel n°", cpt
print tel.toxml ()
print "N°:",tel.firstChild.data
print "Type:",tel.getAttribute("type")
cpt += 1

Show phone numbers by person o) e il a8 j 225!

def display_tel_person(xmldoc):

#get the persons 1ist

persons = xmldoc.getElementsByTagName ('person')
print persons
cpt = O

# display telephone by person
for person in persons:

print "-"*40

print "person n°", cpt

familyname = person.getElementsByTagName (' familyname') [0]
firstname = person.getElementsByTagName ('firstname') [0]

tels = person.getElementsByTagName ('phone')

print "*"*20
print "Familyname:\t", familyname.firstChild.data
print "Firstname:\t", firstname.firstChild.data
for tel in tels:

print "-"*20

print "N°:",tel.firstChild.data

print "Type:",tel.getAttribute ("type")
cpt += 1

Add new attribute to person element person .zl 844> dols- il

def add_id_person(xmldoc) :

#get the persons 1ist

persons = xmldoc.getElementsByTagName ('person')
print persons
cpt = O

# display person by person
for person in persons:

print "-"*40

print "person n°", cpt, person.nodeValue, person.nodeType,
person.setAttribute('id', str (cpt))

cpt += 1
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print person.toxml ()

Part 2
Give the following code DOM tree @5}1\ 3554 DOM dzzesl| T35 Bl o))
<html>
<body>
<div>
<b>Familyname:</b> <span id="FirstName'"></span><br/>
<b>Firstname:</b> <span id="LastName'"></span><br/>
<b>Tel:</b> <span id="phone'"></span><br>
<b>city:</b> <span id="town"></span>
</div>
</body>
</html>
Add the following javascript code, execute it. o s o W ey S Bl 5,87 il
<script>

//modify the HTML

document .getElementById ("firstname") .innerHTML= "Taha';

document.getElementById ("lastname") .innerHTML= "Zerrouki";
</script>

Modify the javascript code to display the phone and the city gl o, 65:}1\ Sl 3587 JAs
ey )

//Create a <p> element

var para = document.createElement ("H1") ;
// Create a text node
var t = document.createTextNode ("This is a paragraph");

// BAppend the text to <p>
para.appendChild(t) ;
para.setAttribute("align", "center") ;
document .body.appendChild (para) ;

The code that allows you to load an XML file xml Cis Jamey ) 5,0
N.B. To avoid any security issues when opening a file from the system, please run the file through a
web server like Wamp or Xamp.

.XamijampJ.'uwjes\é-JW@JM\WLﬁﬂ ¢rw\wubc:wdwwi§wgiw

<script>
if (window.XMLHttpRequest)
//if browser supports XMLHttpRequest
{// Create an instance of XMLHttpRequest object.
// code for IE7+, Firefox, Chrome, Opera, Safari
xmlhttp = new XMLHttpRequest () ;
}
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else
{// code for IE6, IE5
xmlhttp = new ActiveXObject ("Microsoft .XMLHTTP") ;
}
// sets and sends the request for calling "annuaire.xml"
try {
xmlhttp.open ("GET", "directory-v0.2.xml", async = false);
xmlhttp.send() ;
}
catch (ex) {
alert ("Exception: Can't open xml file");
alert (ex.message) ;

}

// sets and returns the content as XML DOM
xmlDoc=xmlhttp.responseXML;
// parseing dom

Jserip

Retrieve the data < LL) G

//parsing the DOM object
document .getElementById ("firstname") .innerHTML =
xmlDoc.getElementsByTagName ("familyname") [0] .childNodes[0] .nodeValue;

Jseripts

Display first name, phone and city. iy JW.S\) wL@J\j {..M'Y\ 25
Display information in a table g & lagaddl 2]

<table id="table_personnes" border=1>
<tr> <th>Familyname</th><th>Firstname</th><th>Phone</th><th>City</th></tr
</table>

Displaying information in a table g & obshadl 2

var identities = xmlDoc.getElementsByTagName ("identity")
var table = document.getElementById("table_person")
for (i in identities)

{

var tr = document.createElement ("tr") ; // create a row

var td = document.createElement ("td") ; // create a row

var familynames = identities[i].getElementsByTagName ("familyname") ;

td.innerHTML = familynames[0].childNodes[0O].nodeValue;
tr.appendChild (td) ; // add td to tr

// redo for another data
tr.appendChild(td) ;
table.appendChild(tr) ;

Display first name, phone and city. iy J.AJ\) w\-@b VMY\ 525
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Homework Sl Joell

Redo the work of practical work no. 2 using the DOM API (Student Monitoring project).
(Ol duslan £4,80) DOM APE plisiasly 2 o3 dad] foall fus asl
Addtional questions (optional) (duyWisl) Lo dliwi
Use DOM API to manipulate the Quran-juza-amma.xmlis ¢ > file.
S LA s e does JI DOM dgrly 5o
Optional Challenge Repeat any three of the previous exercises using the DOM APl instead of XQuery.
Write a brief report (one or two pages) comparing the two approaches in terms of:
e Simplicity of implementation.
e Code readability.
e Number of lines of code.

e Advantages and limitations of each approach.

XQuery oy Yoy DOM API igrly Jlominly ALl oy lesll opn B30 ol as ael gyl o
Wuﬂu@)ﬂ\waW(W}\W)\;@}m\;ﬂJ\ﬁ
i) Dy -
Banadl el 3 Uggu
Bl Jaul sae
A b ST ey Ll -

References eoly0

e Quran Metadata from Tanzil project: https://tanzil.net/docs/quran_metadata

e Python xml.dom — The Document Object Model API: https://docs.python.org/3/library/
xml.dom.html

Additional exercises Goeil (ujlai

We want to learn how to use remote APIs offered by websites in XML or JSON like:
: |2 JSON gl XML itz (23 3lse L ) 8l APL Dl ol Doy lgrly plisinn] £ as ol

e Meteo: https://openweathermap.org/

e geographical map : https://www.openstreetmap.org

e FootBall: https://rapidapi.com/api-sports/api/api-football/
e More APl on https://rapidapi.com

We want to generate technical sheets from the API results, choose a theme:
Bsoge ) (APT) Oligled) doesy dgy B e dd DBl slas) oy 5

(&) Ll Syl ¢ il (il 2l S i) e s -
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A tourist brochure (description of the place, Map, Weather, Prayer times, etc.)

Football team (description, images, results....)

Price comparison between sites
e Movie index.

e efc...
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Testn°1 : for chapter 1 JyV¥) |24l 1 N3 s

Topic No. 1

1.

2.

List the differences between DTD and XSchema
List the differences between using XSL/T and the DOM API
What are the basic rules for writing an XML document?

What is the difference between CDATA and PCDATA?

. What is XML namespace?

Are spaces ignored by XML?

Can we use graphics in XML?

Xschemay DTD ., Gy all 311

DOM APIy XSL/T aldssl o By 4l 7312

w

XML s LT Ll deyill o Lo

SPCDATA y CDATA 1y 34| 58 Ls .4

(V)]

§XML 2 name space (....«\ lue 2 Lo

TXML danslyy (D) Sblaall Jalos oz Jo

[*)}

|

XML lagus) pldsd Sy Jo
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Topic No. 2

Project : We want to develop a server dedicated to prayer timessd.2)l =35+ around the world, it offers
an API for various applications. We assume to have an XML database of cities and their schedules during
the solar year.

il ol sy o) e o ¢ UVl ol gl Lglas o o g el 350N Bl i
S elaally odll Mo Lo dils glday MLl olin i Bt D) 3 Lo s el 26 0S5 Le 8Ly

Al o A Byl ) ann ) Cn il o A b ot S
el &9 i)
)l odlyed DTD iy s ik ol
o U Brmn Baked 3al) gl e XSLT psianl
DOM plusuanly XML Ciba (r ¢ omn ety dioms B 9l 51 o gl Ul ST
For the project :
1. Define a DTD for prayer times.
2. Use XSLT to display prayer times for a given city on a given date.

3. Write a python function that returns the prayer times of a given city on a given date, from an XML
file using DOM.

Topic No. 3
(0.5 ¢450.25 (0.5] plaais) 1 o ot
§DOM API Cs.eg Llze ST3) .
XSD DTD DOM SGML : L) Inases Linogy £33 flans Y JalS) o) Jasl
$XHTML s HTML s 3,4 Lo .

(l ol 1L 3)2@,«.’5‘
pall Ll Jly Sl Al o dparms o T IS 5 0l a8 G5 s jen

Aiall 1Ag) DTD o~ 81 .1 s
Pl )

Al Y1 2L WY 2 ) oy (501 () XSLT 5,801 dadas 81 20

AT100 o ST ls 5 yud) 256 om sl A8 3 DOM 555U dalas oS -3 e
g Rl o ST AT n J3Y1 S o B g oy () XSLT S0 ks oS 4
S Al
XSD JI DTD J3 -6
Exercise 1 (2pts [0.5, 0.25*4; 0.5)
1. List the advantages and disadvantages of DOM API?
2. Give the full name of each abbreviation and a brief definition: XSD DTD DOM SGML
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3. What is the difference between HTML and XHTML?

Exercise 2 (3pts: 1,1, 1)
We have a Quranic document where each ayat contains a set of translations and audio links.

- Q1. Propose a DTD for this document.
Choose two questions:
- Q2- Write the XSLT code fragment (template) which allows you to display the ayates in English.

- Q3- Write the DOM code fragment in python which allows you to display the list of surates which
contains more than 100 ayates.

- Q4- Write the XSLT code fragment (template) which allows you to display an index ordered ac-
cording to the first word of the ayates in Arabic.

- Q5- Write the fragment of the DOM code in python which allows you to display an index ordered
according to the first word of the ayates in Arabic.

- Q6- Convert DTD to XSD.

Topic No. 4

SV Like 3 SULI G ¢ panladl aliy o W1 2] OV 5 5l g Lin ol e )

g8 sl 1Y grosll paasd aarlay (Slaaly ¢ asiley (i s ol e grose IS (s
3250l (DTD) izl 55 Ciy 25 3>
XML ] se2lsadly (olsdl CSV Cale g 09l il el 8T
LU Sl ey (DOM plasanl) gl dal Busliy ST
S 1K gr2lyed 436 1
pelyed) o sde ST ol G el 2

For collecting Master’s 2 final-year project proposals, the data is stored in a CSV file.
A proposal contains a title, a supervisor name, an abstract, objectives, and references. A topic is
intended for one or both specializations.

1. Define a DTD for the proposal.
2. Write a Python program that converts the CSV file of proposals into XML.
3. Write a Python program (using the DOM) that responds to the following queries:

(a) the list of proposals per supervisor.

(b) the supervisor who proposed the most proposals.
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uogaall Jglo

Test solutions

Solution No. 1

1. List the differences between DTD and XSchema

DTD Xschema
Special syntax. XML syntax.
Special language. XML dialect.
Simple data. Allows you to define complex data structures.
Simple poor typing | Allows you to control the different complex types.

2. List the differences between using XSL/T and the DOM API

XSL/T DOM

Operating system independent Operating system independent
Programming language independent | Programming language independent
Requires browser support Programmable

Complex syntax Flexible

3. What are the basic rules for writing an XML document? (closing tags, root element, case sensitive,
ignoring space, nesting, attribute value in quotes)

4. What is the difference between CDATA and PCDATA?
PCDATA (parsed data) (CDATA not parsee data).

5. What is XML namespace?

Qualified name associated with DTD/Schema location.
6. Are spaces ignored by XML? Yes.

7. Can we use graphics in XML? Yes, inserted by link or represented in SVG.

Xschema g DTD o (39,401 ST31 .1

Xschema DTD
XML s, Lo Lolx ls
XML dxg) Lols i

e ULy Sha iy Sy | e UL

3\ ixs @\jﬁ i 5 e s,&pah,,qt\jsi
DOM APIy XSL/T pldswan! o By 4l S3) .2

DOM XSL/T
M""\(%y P30 W""‘C%CJ"’ |
dowa ) L6 CAM\ o2 Ay
iy 0 5dins d8Lo

Blaall s (V) Do ol o) aaie cppundl YLD IXML s ST £nsllY1 22l o s 3
(JL;B\M 61/0’\.9 o o) 408 4&,5\4;5\

(3.>J\.’w.U sUu\.EJ:.o <Ll CDATA) (3}:.5\&«.1.5 e <bly) PCDATA ?PCDATA} CDATA o gj}a.j\j.h L .4
.DTD/Schema ULl Cay 25 Cale &5 j oS L JZ}« v.,w\ ¢XML b name space v.w\ les 2L 5
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XML damslyy (DL Sblad) fabow o3 Lo
vﬂ
SVG Lelaidl Olago I Dz of Loyl Zalsy (o IXML 3 Dlagusy pldsanl Sy o

Solution No. 2

Project : We want to develop a server dedicated to prayer timessd.2l -.3l5» around the world, it offers
an API for various applications. We assume to have an XML database of cities and their schedules during
the solar year.

¢ o) o5l 5y o) e 55 ¢ sV olly gl blas e e i) ralnd) B30 odlgn s
Jlasiy s Lally el s Lo dilisien 51, Jay 390a)) Blyn i pmatd] ) 5 Lo 2 Tl 5 35S L Bl

) g Byl 5l iy S Cadd) o iy b ptsizs S
oSl &3 rimedd
all e dlsad DTD i s Cile st
e U 5 Bran Daked 3al) gl ) XSLT pisial
DOM plisils XML il oo ¢ omn )0 5 ime ivcked DUl gl o5 sl s 8
For the project :

1. Define a DTD for prayer times.

<!ELEMENT
<!ATTLIST
<!ELEMENT

PrayerTimes (city)+>
PrayerTimes method #CDATA>
city (day) +>
<!ATTLIST city name #CDATA

latitude #CDATA

longitude #CDATA>
<!ELEMENT day (date, fadjr,
<!ELEMENT date #PCDATA>
<!ELEMENT fadjr #PCDATA>

dohr, asr, magrib, ishaa)>

<!ELEMENT
<!ELEMENT
< !ELEMENT
< !ELEMENT

dohr#PCDATA>
asr #PCDATA>
magrib #PCDATA>
ishaa #PCDATA>

2. Use XSLT to display prayer times for a given city on a given date.

<xsl:template match="/city">

<xsl:for—-each select="city[@name='Bouira']">
<hl align="center"></hl>

<table border=1 align="center">
<xsl:for—-each select="day">
<xsl:test select="day/date
<tr>
<td> Fadjr </td> <td> <xsl:value-of select="fadjr"/> </td>
</tr>

'15/12/2021"'">
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<tr>

<td> Dohr </td> <td> <xsl:value-of select="dohr"/> </td>
</tr>
<tr>

<td> Asr </td> <td> <xsl:value-of select="asr"/> </td>
</tr>
<tr>

<td> Maghrib </td> <td> <xsl:value-of select="maghrib"/> </td>
</tr>
<tr>

<td> Ishaa </td> <td> <xsl:value-of select="ishaa"/> </td>
</tr>

</xsl:for—-each>
</xsl:test>

</table>
</xsl:for-each>
</xsl:template>

3. Write a python function that returns the prayer times of a given city on a given date, from an XML
file using DOM.

<xsl:template match="/city">

<xsl:for-each select="city[@name='Bouira']">
<hl align="center"></hl>

<table border=1 align="center">
<xsl:for-each select="day">

<xsl:test select="day/date == '15/12/2021'">
<tr>

<td> Fadjr </td> <td> <xsl:value-of select="fadjr"/> </td>
</tr>
<tr>

<td> Dohr </td> <td> <xsl:value-of select="dohr"/> </td>
</tr>
<tr>

<td> Asr </td> <td> <xsl:value-of select="asr"/> </td>
</tr>
<tr>

<td> Maghrib </td> <td> <xsl:value-of select="maghrib"/> </td>
</tr>
<tr>

<td> Ishaa </td> <td> <xsl:value-of select="ishaa"/> </td>
</tr>

</xsl:for-each>
</xsl:test>

</table>
</xsl:for-each>
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</xsl:template>

Solution No. 3
(0.5 ¢4x0.25 (0.5] olakais) 1 - pod)
$DOM API sy Llie S5
XSD DTD DOM SGML : g [pnamses Linogy 531 llans Y JalS) o) sl
$XHTML s HTML 0 3,4 Lo .

(1 ¢l ¢l ‘bl 3)209.}«:5‘
Agpal) Lyl My ez Al o dsgeres o & IS 5 (Ul 4 G5 1 ins m

Aieadl 1Ag) DTD = 81 .1 s
Pl )
Ao AL Sz S ey (501 (IR XSLT 3,801 dakas ST -2,
AT100 o ST ls ) pud) 256 o m sl i85 DOM 558U dialas oS -3
o) L o S LA U ujﬂ\ LS o G0 Lo 2,m (6 XSLT 55,80 dmkas _S) -4

b o S LA oL e IV LIS e Gie Ugs o sy 35l 23 DOM 358" e e ST -5
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Exercise 1 (2pts [0.5, 0.25*4; 0.5)

1. List the advantages and disadvantages of DOM API? advantages: Ll
e DOM XML is language and platform independent Jeridl Oliaieg doen )l DWW o fdias

e XML DOM is browsed o Jaull LB

e XML DOM is editable ol
Disadvantages: (59l

e Consumes memory: if the XML structure is large) as a program written once remains in
memory all the time until and unless explicitly removed.

.\j:,f C)UL:,J\ Cike o= Q\f Ql L«.,‘MY SJ.f\..U\ o \;cif d)\l.@_:mi
2. Give the full name of each abbreviation and a brief definition: XSD DTD DOM SGML

e XSD (XML schema Definition) : is an XML document format description language for defin-
ing the structure and content type of an XML document. Az b 8lged) UL C\ﬁ"\ i si 42
S iy 5 3 XML &ls ks fomzns (XML )

e DTD (Document Type definition): describes the grammar of the document — list of elements
(or tags), attributes, their content and their arrangement. dixws b 8lgall UL C\f‘ Chpo sl 42
XML )

e DOM (Document Object model): is an application programming interface (API) for well-
formed XML documents. . XML ks dodlnad coliled) {oee s dgs

e SGML (standard generalized Markup language) is a markup description language, ISO stan-
dard. 1SO @).U\ﬁgw\ FINEIN cU)Lgu AW VY Py
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3. What is the difference between HTML and XHTML?

e Flexible framework requiring lenient HTML specific parser.

e Restrictive subset of XML and needs to be parsed with standard XML parsers.

SMoes plseinly Lehdosd Com g XML (0 80040 48 doganes Gylo HTML Pows Cllazy g0 Jos 5] o8 XHTML
L&) XML

Exercise 2 (3pts: 1,1, 1)
We have a Quranic document where each ayat contains a set of translations and audio links.

- Q1. Propose a DTD for this document.

<!ELEMENT mushaf (sura)+>

<!ELEMENT sura (aya)+>

<!ATTLIST sura

id CDATA #REQUIRED

name CDATA #REQUIRED

nb_aya CDATA #REQUIRED>

<!ELEMENT aya (arabic, translation+, audio+) >
<!ATTLIST aya id CDATA #REQUIRED>

<!ELEMENT arabic PCDATA>

<!ELEMENT translation PCDATA>

<!ATTLIST translation lang CDATA #REQUIRED>
<!ATTLIST audio reciter CDATA #REQUIRED>

Choose two questions:

- Q2- Write the XSLT code fragment (template) which allows you to display the ayates in English.

<xsl:for—-each select="surat/aya/translation[@lang='english']">

</xsl:for—-each>

- Q3- Write the DOM code fragment in python which allows you to display the list of surates which
contains more than 100 ayates.

result =[]
for srt in xmldoc.getElementsByTagName ('sura') :
nb_aya = srt.getAttribute('nb_aya')
name = srt.getAttribute ('name')
if nb_aya >100
result.append({"aya":aya_id, "sura'":name, "aya_text'":aya_text}
print (result)

- Q4- Write the XSLT code fragment (template) which allows you to display an index ordered ac-
cording to the first word of the ayates in Arabic.

<xsl:apply-templates select="mushaf">
<xsl:sort select="*/*/aya/arabic"/>
</xsl:apply-templates>

<83/>



CHAPTER 3. TESTS Py

- Q5- Write the fragment of the DOM code in python which allows you to display an index ordered
according to the first word of the ayates in Arabic.

result =[]

for aya in xmldoc.getElementsByTagName ('arabic'):
result = aya.firstChild.data

result = sorted(result)

print (result)

- Q6- Convert DTD to XSD.

<?xml version="1.0" encoding="UTF-8"7?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="translation">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string" name="lang"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="audio">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string" name="gari"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="aya'">
<xs:complexType>
<Xs:sequence>
<xs:element ref="translation" maxOccurs="unbounded" minOccurs="1"/>
<xs:element ref="audio" maxOccurs="unbounded" minOccurs="1"/>
</xs:sequence>
<xs:attribute type="xs:interger" name="id"/>
</xs:complexType>
</xs:element>
<xs:element name="sura'>
<xs:complexType>
<Xs:sequence>
<xs:element ref="aya" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
<xs:attribute type='"xs:integer" name='"nb_aya" use="optional"/>
<xs:attribute type="xs:integer" name="id" use="optional'"/>
<xs:attribute type="xs:string" name="name" use="optional"/>
</xs:complexType>
</xs:element>
<xs:element name="mushaf">
<xs:complexType>
<Xs:sequence>
<xs:element ref="sura" maxOccurs="114" minOccurs="1"/>
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</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

Solution No. 4

SV ik b UL 55 ¢ pnlall gl oo 25 ) O ) e ol e ]

LgdlS sl 1Y grosll paassd aarlay (Slaaly ¢ asley (i s ol e grose IS (s
525l (DTD) dizeadl £33 5>
XML | @;\,Jp PBI CSV Cake gt gy daly Bealiy ST
FIW Oz ey (DOM plisnnly) sl Ak Braliy oS
(Bt IS mslpedl a3 L1
o2yl p sde ST el ) sl 2

For collecting Master’s 2 final-year project proposals, the data is stored in a CSV file.
A proposal contains a title, a supervisor name, an abstract, objectives, and references. A topic is
intended for one or both specializations.

1. Define a DTD for the proposal.
2. Write a Python program that converts the CSV file of proposals into XML.
3. Write a Python program (using the DOM) that responds to the following queries:

(a) the list of proposals per supervisor.

(b) the supervisor who proposed the most proposals.

DTD file

<!ELEMENT Themes (theme+)>

<!ELEMENT Theme (title, supervisor, co-supervisor, speciality, abstract,
objective+, reference+) >

<!ELEMENT title #PCDATA>

<!ELEMENT supervisor #PCDATA>

<!ELEMENT speciality #PCDATA>

<!ELEMENT abstract #PCDATA>

<!ELEMENT objective #PCDATA>

<!ELEMENT reference #PCDATA>

Python DOM script

<!ELEMENT mushaf (sura)+>

<!ELEMENT sura (aya)+>

<!ATTLIST sura

id CDATA #REQUIRED

name CDATA #REQUIRED

nb_aya CDATA #REQUIRED>

<!ELEMENT aya (arabic, translation+, audio+)>
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<!ATTLIST aya id CDATA #REQUIRED>

<!ELEMENT arabic PCDATA>

<!ELEMENT translation PCDATA>

<!ATTLIST translation lang CDATA #REQUIRED>
<!ATTLIST audio reciter CDATA #REQUIRED>
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Topic No. 1

Blladl W) 7 G5 I wge o DL S e Sy <2023 i) 3 Eodanadl doeal) WU L ) 1S Erslios
cSJSJ'c:J‘ el ;JA <) 652 V.A.U VJ ccb J.&) VJ:«J cW\)\ SM.U\
: ”%55;.0” c'éja ge P ol 8y odn
National identification number : 160345206800000007

Username - aasi (uaasi Address Bouira

First name : ool Gender : Male

Last name : sl Phone : (+213) 066-666-666
Email : wefawe6521@prolug.com

Date of Birth: October 15, 2002

(Al 1 (34 4 41 DU 20) 1 oy
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Sy S L 9 ()
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Topic No. 2
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$PCDATA ¢ CDATA s 3,40l L .
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XSLT pldsznl, SVl s el
Python/DOM plistzwly ) o6l
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Exercise 1 (8 pts: 2, [1,5%4])) Methodology questions

1. What are the basic rules for writing an XML document?

What is the difference between CDATA and PCDATA?
What is XML namespace?

Are spaces ignored by XML?

S

Can we use graphics in XML?

Project: (exercises 2)

We want to design a system for managing multiple choice questions (MCQ l,Lsdl 8500 i) for
the Web.

A question bank contains a multitude of questions. Each question contains the correct solution, it
can contain the answer chosen by the user.

Question Bank

1. What is XML
A. O eXentible Markup Language
B. O eXpandable Style Language
C. O eXtensible Stylesheet Language
D. O eXtra Style Language

Exercise 2 (10 pts [2*5]) XML:
Questions :

1. Define a DTD for MCQ.
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Define an XSchema for MCQ.
Show questions with XSLT.
View test result with XSLT.

Show questions with Python/DOM.

A R

Show test result and grade with Python/DOM.

Topic No. 3

&

9

S g pa F B ol e s Ll casBW) eS8 elas) Al dd) 5 Il el e ui
i 5 liked Biliazal Byl L By an by illly Sl) oo (uplods oy bl e Goml] nmasis pals
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AUy b Bl S o pr Bt s 3Tl e 08 e 7 S el e 50

¢Sl 5ls 1,000,0005 100,000 - lsl Y1 @slST 13)  ¢lgas Y (3l s 100,000 e Jsi ol Y esls 13
B3 o qigedl Joazs (Sl 5l 1,000,000 sl cojgloss 135 ¢ %2 e Jaam 4l

(Hml Bles (6 o £ Y 5T o) pmnd pllasy o oed) ol e Sonll Sy 23 ) BLAYL

(S i Cide B Jsiod) s
(Sl i Ciled (DTD) sl 55 Ciy o3 532

#Xschema plasanly bl JSCay Lo o Sow Ayl 2 Lo 3
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ol e 2l L6 - (a)

oesal) Sl gl 36 - (b)

Hamid, a final-year student, wants to create his own startup, based on a mobile application called
"Hirfaty” (_s,~), with a website and a server for ”searching for and booking tradespeople” such as
masons, painters, etc. This site provides hosting for the profiles of both tradespeople and clients.

Hamid proposes a commission-based business model: a percentage of the business concluded be-
tween tradespeople and clients. If the revenue is less than 100,000 DA, there is no commission; if the
revenue is between 100,000 and 1,000,000 DA, he takes 2%; if the revenue exceeds 1,000,000 DA, the site
takes 3%.

Furthermore, clients can rate tradespeople on a 5-star scale or report fraudulent activity.

1. Define the fields in a tradespeople’s profile.
Define the tradespeople’s profile DTD.
Which fields can be better defined using Xschema?

Write a Python program that imports the list of tradespeople from a CSV file into XML.

AT

Write a Python program (using the DOM) that responds to the following requests:

(a) - The list of fraudulent tradespeople.

(b) - The list of the nearest qualified masons.
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Topic No. 4
Here you have the following XML file:

<Company>

<Address type="DZ-Address'">
<Name>Main office</Name>
<Street>Mohamed VI Blvd.</Street>
<City>Sidi M'Hamed</City>
<Wilaya>Algiers</Wilaya>
<Zip>16000</Zip>

</Address>

<Division>
<DivisionName>Sales</DivisionName>
<Location>Oran</Location>

<Person Manager="true" Degree="master">
<FirstName>Ren Alim</FirstName>
<LastName>Anter</LastName>
<PhoneExtension>077</PhoneExtension>
<Email>anterben@work.com</Email>
</Person>

<Person Manager="false" Degree="bachelor">
<FirstName>Bakhti</FirstName>
<LastName>Boudali</LastName>
<PhoneExtension>066</PhoneExtension>
<Email>boudali@work.com</Email>
</Person>
</Division>

<Division>

</Division>
</Company>

Answer the following questions:

1. Propose a DTD for this XML document.

2. Whenever possible, indicate whether the following constraints can be represented using a DTD
and/or an XML Schema (XSD).

(a
(b

) The value of the Degree attribute must be either master or bachelor
)

(c) Dz-Address is an extension of Address that adds the elements Wilaya and Zip.
)
)

An email address must follow the format string.string@string

(d) The value of the Zip element must be between 01000 and 48000.

(e) The Person elements in XML instances must be sorted alphabetically.

3. Write a Python program using the DOM API that displays the people belonging to a given division
in a table.

4. Write a Python program using the DOM API that displays only the people whose degreeismaster.
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5. Redo the two last questions using XQuery.
A A e ol odlel XML Cile 2L
XML disenad) 1A DTD g5 o Uy o3 =31 .1
(XML Schema (XSD s/ s DTD Jlaxzurls L1 3080 Lo Sz 187150 Lo - ¢ Ean I3 35S Lo .2

.bachelor j master J;.q.,ii\ 4> Degree Lol 40 d Qjﬁi Qi == (a)

.string. string@string Ji.:db @L.:Q}“ L 05 Qi == (b)
Zip 3 Wilaya - paiall 2Ll Address §5ld 1314zs DZ-Address Jaw ()

480005 01000 - Zip paall Lo 3555 ol oy (d)
\j.bui L7 43 ,s Person Lols Qjﬁi Qi > (©)

Jgd & o (Division) g ) oesied] upuaf\l\ 2 DOM gty Jlaszwly Python dsly sl y ST .3
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Exam solutions

Solution No. 1
examS12023sol : t;,&w

MHES T

Blladl W) 7 G5 I wge o DL S e Sy <2023 il 3 Eodanall doeal) WU Lt 3) 1S Erslins

8,53 delal Se 3l ) s o (pds oy ol (ASCI ) 2
TSS AT s B i Ol 50 0da
National identification number : 160345206800000007

Username - BV ENIRTRY.EN) Address Bouira

First name : aool Gender : Male

Last name : aasi oy Phone : (+213) 066-666-666
Email : wefaweb521@prolug.com

Date of Birth: October 15, 2002

M:(3*4c4c4: U5 20) 1 - 03
allae oF XML Cile 37 55057 600 pdsiened) DUy Lod oy 5

(Bl o35 remlly ¢ g SIYN A I 308 5Ty ) Xehema bl (g Lo oo 111

Xschema

el 8 guall 3 LS SULII o, Python DOM i xslt famil .2
: oWlaxY) jas 2, python dom fess! .3

Sy S & 8 (@)

Sl 10, 55 9

Y e el w5 (0)

<!-— Created with

</xs:element>

<xs:complexType
<Xs:sequence>
<xs:element
<xs:element
<xs:element
<xs:element

<?xml version="1.0" encoding="utf-8"?>

(https://www.liquid-technologies.com) ——>
<xs:schema attributeFormDefault="unqualified"
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="users">
<xs:complexType>
<XSs:sequence>
<xs:element name="user" type="userType"/>
</xs:sequence>
</xs:complexType>

Liquid Technologies Online Tools 1.0

name="userType">

name="nid" type="xs:string"/>

name="username" type="xs:string" />
name="firstname" type="xs:string" />
name="lastname" type="xs:string" />
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<xs:element name="gender" type="genderType"

<xs:element name="birthdate" type="xs:date"
<xs:element name="address" type="xs:string"

</xs:sequence>
</xs:complexType>

<xs:simpleType name="genderType">
<xs:restriction base="xs:string">
<xs:enumeration value="male"/>
<xs:enumeration value="female"/>
</xs:restriction>

</xs:simpleType>
<xs:simpleType name="emailType">
<xs:restriction base="xs:string">
<xs:pattern value="["Q]+Q["\.]+\..+"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="phoneType">
<xs:restriction base="xs:string">
<xs:pattern value="0[0-9]{9}"/>
</xs:restriction>
</xs:simpleType>
</x%xs:schema>

<xs:element name="email" type="emailType" />

<xs:element name="phone" type="phoneType" />

XSL/T script for display

<?xml version="1.0" encoding="UTF-8"7?>
<xsl:stylesheet version="1.0"

<xsl:output method="html" indent="yes"/>
<xsl:template match="/user">

<html>
<head>
<title>Student Ticket</title>
</head>

<body>
<table cellpadding="6">

<tr>
<td colspan="4">
<b>National identification number :</b>
<xsl:value-of select="nid"/>
</td>
</tr>

<tr>
<td><b>Username :</b></td>
<td><xsl:value-of select="username"/></td>

<94/>
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<td><b>Address :</b></td>
<td><xsl:value-of select="address"/></td>
</tr>

<tr>
<td><b>First name :</b></td>
<td><xsl:value-of select="firstname"/></td>

<td><b>Gender :</b></td>
<td><xsl:value-of select="gender"/></td>
</tr>

<tr>
<td><b>Last name :</b></td>
<td><xsl:value-of select="lastname"/></td>

<td><b>Phone :</b></td>
<td><xsl:value-of select="phone"/></td>
</tr>

<tr>
<td><b>Email :</b></td>
<td colspan="3">
<xsl:value-of select="email'"/>
</td>
</tr>

<tr>
<td><b>Date of Birth :</b></td>
<td colspan="3">
<xsl:value-of select="birthdate"/>
</td>
</tr>

</table>

</body>
</html>

</xsl:template>

</xsl:stylesheet>

Python script for display

from xml.dom import minidom
doc = minidom.parse ("user.xml")

def get (tag):
return doc.getElementsByTagName (tag) [0] .firstChild.nodeValue

print (f"National identification number : {get ('nid')}\n")
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print (f"Username {get ('username') : 20} Address {get ('address')}")
print (f"First name {get ('firstname') : 20} Gender {get ('gender')}")
print (f"Last name {get ('lastname') :20} Phone {get ('phone') ")
print (f"Email {get('email')}")
print (f"Birth date {get ('birthdate')}")

Python script for statistics

def get_rate_gender (xmldoc) :

mirn

gender distribution

gender_table={"male":0,

"female":0}

genders

for gender in genders:
value

xmldoc.getElementsByTagName ('gender'

gender.firstChild.data

if value in gender_table:

gender_table[value]
len (genders)

rates

in gender_table:
gender_table|

total =
# print
for key

print (key,

def get_rate_age (xmldoc) :

mrn

age distribution
age table={0:0,
[10-20]
[20-30]
[30-40]
[40-50]
[50-60]

# [1-10[ yea
years
years
years
years
years

!

!

!

!

mbwmn—\
ooooo
%%%%%

!

}
births
for birth in births:

+=1

keyl],

rs

xmldoc.getElementsByTagName ('birthdate')

value = birth.firstChild.data
year = value.split ("-")[0]
age = 2023 - int (year)
decade = age // 10 # div 10

if decade in age_table:

age_table[decade] +=1
total = len(births)
# print rates
for key in age_table:
print (" [%d0 - %d0["% (key, key+l),

age_tablelkey],
get_rate_address (xmldoc) :

mirn

def

address distribution

mrn

address_table=({

age_table[key]/total)

<96/>
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}
addresses = xmldoc.getElementsByTagName ('address')
for address in addresses:
value = address.firstChild.data
if value in address_table:
address_table[value] +=1
else:
address_table[value] =1
total = len (addresses)
# print rates
for key in address_table:
print (key, address_tablel[key], address_tablelkey]/total)
DATA_FILE = 'data/tadkiratidata.xml'
import xml.dom.minidom as minidom
import sys
def main () :

try:
# o
xmldoc = minidom.parse (DATA_FILE)
except:
print ("Can't Open the file", DATA_FILE)
sys.exit ()

get_rate_gender (xmldoc)
get_rate_age (xmldoc)
get_rate_address (xmldoc)

return 0
if name == '__main b
main ()

Solution No. 2

examS12022sol
Lomgrod) sl ((451.5 (2 1 LU 8) 1 3 o)

CXML ditons G180 dposluV) sl Lo
$PCDATA § CDATA . 3,4l Ls .
XML 42lJ name space pu¥) Sllas 52 L
IXML daulyy Sbluad) Jalos o Jo
IXML 3 Sloagun ol LSy Jo

(2 2 d) :@J&J‘

el o (Sl s3ixse izl MOQ) 53xzad) Sl Y1 ls blowaa¥l 8)15Y 2l 4o 1 5

Loyl A Y1 e (o 0f Sy cpmammntl ol i Jlge IS ool ol Lea) o o8 505 w3 DY) Sl
’ (w\

{XML ([652] U 12) 2 3 yad)

: il
- ollsdl ls &S DTD e

<97/>



CHAPTER 4. EXAMS Ol

Ll ols 1ewdSU Xschema labases Lasl
XSLT plisanly 1) el
XSLT pldsznl, BLEE L o T

.Python/DOM (\bw\.; N 25
Python/DOM plusaly Ldally S i el
Exercise 1 (8 pts: 2, [1,5%4])) Methodology questions

1. What are the basic rules for writing an XML document?

(closing tags, root element, case sensitive, ignoring space, nesting, attribute value in quotes)

2. What is the difference between CDATA and PCDATA?
PCDATA (parsed data) (CDATA not parsee data).

3. What is XML namespace?

Qualified name associated with DTD/Schema location.

4. Are spaces ignored by XML?
Yes.

5. Can we use graphics in XML?
Yes, inserted by link or represented in SVG.

Project: (exercises 2)

We want to design a system for managing multiple choice questions (MCQ <l,Lsdl 8500 A,LM\) for
the Web.

A question bank contains a multitude of questions. Each question contains the correct solution, it
can contain the answer chosen by the user.

Question Bank

1. What is XML
A. O eXentible Markup Language
B. O eXpandable Style Language
C. O eXtensible Stylesheet Language
D. OeXitra Style Language

Exercise 2 (10 pts [2*5]) XML:
Questions :
1. Define a DTD for MCQ.
Example of XML file Cgllas & ¢ Lis ij_.U

<questionbank>
<module>Méthodes et technologies d'implémentation'</module>
<question id="1">
<label>What is XML</label>
<choice correct="true" chosen="true">
eXentible Markup Language
</choice>

<98/>
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<choice correct="false" chosen="false">
eXpandable Style Language
</choice>
<choice correct="false" chosen="false">
eXtensible Stylesheet Language
</choice>
<choice correct="false" chosen="false">
eXtra Style Language
</choice>
</question>
<question id="2">
<label>Which option is true about session scope?</label>
<choice correct="false" chosen="false">
Objects are accessible only from the page in which they
are created
</choice>
<choice correct="true" chosen="false">
Objects are accessible only from the pages which are in same
session
</choice>
<choice correct="false" chosen="false">
Objects are accessible only from the pages
which are processing
the same request
</choice>
<choice correct="false" chosen="true'">
Objects are accessible only from the pages which reside
in same application
</choice>
</question>
</questionbank>

DTD file

<!ELEMENT questionbank (module, question+)>

<!ELEMENT question (label, choice+)>

<!ATTLIST question id CDATA #REQUIRED>

<!ELEMENT label (#PCDATA) >

<!ELEMENT choice (#PCDATA) >

<!ELEMENT module (#PCDATA) >

<!ATTLIST choice correct CDATA #IMPLIED chosen CDATA #IMPLIED>

2. Define an XSchema for MCQ.

<xs:element name="questionbank'">
<xs:complexType name="QuestionBankType">
<Xs:sequence>
<xs:element name="module" type="String" />
<xs:element maxOccurs="unbounded" name="question"
type="QuestionType" />
</xs:sequence>
</xs:complexType>
</xs:element>
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<xs:complexType name="QuestionType">
<XSs:sequence>
<xs:element name="label" type="String" />
<xs:element maxOccurs="5" name="choice" type="ChoiceType" />
</xs:sequence>
<xs:attribute name="id" type="Integer" use="required" />
</xs:complexType>
<xs:complexType name="ChoiceType">
<xs:attribute default="false" name="correct" type="String" />
<xs:attribute default="false" name="chosen" type="String" />
</xs:complexType>
</xs:schema>

3. Show questions with XSLT.

<?xml version="1.0" encoding="UTF-8"7?>

<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xsl:output method="html" encoding="utf-8"
doctype-public="-//W3C//DTD XHTML 1.0 Transitional//EN"
doctype-system="http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dgd"/>
<xsl:template match="/questionbank">
<hl align="center">

Question Bank of

<xsl:value-of select="module" />

</hl>
<ol>
<xsl:for-each select="question">
<li>
<xsl:value—-of select="label" />
<ol type="A">
<xsl:for—-each select="choice">
<li>
<input type="radio" />
<xsl:value-of select="." />
</1i>
</xsl:for-each>
</ol>
</1li>
<br />
</xsl:for-each>
</ol>

</xsl:template>
</xsl:stylesheet>

Example of display shas ;& <l pepo sl
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Question Bank of Méthodes et tech

1. What is XML
A. O eXentible Markup Language
B. OeXpandable Style Language
C. OeXtensible Stylesheet Language
D. OeXira Style Language

2. Which option is true about session scope?
A. (O Objects are accessible only from the page in which they are created
B. O Objects are accessible only from the pages which are in same session
C. O Objects are accessible only from the pages which are processing the same request
D. O Objects are accessible only from the pages which reside in same application

4. View test result with XSLT.

<?xml version="1.0" encoding="UTF-8"7?>
<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xsl:output method="html" encoding="utf-8"
doctype-public="-//W3C//DTD XHTML 1.0 Transitional//EN"
doctype—-system=
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd"/>
<xsl:template match="/questionbank">

<hl align="center">

Question Bank of

<xsl:value-of select="module" />

</hl>
<ol>
<xsl:for-each select="question">
<li>
<xsl:value-of select="label" />
<ul>

<xsl:for—-each select="choice">
<xsl:choose>
<xsl:when

test=" (@correct='true') and (Q@chosen='true')">
<1li>
<strong>You reponse is correct :</strong>
<br />
<xsl:value-of select="." />
</1li>

</xsl:when>
<xsl:when test="@correct='true'">

<1li>
<strong>The correct reponse is:</strong>
<br />
<xsl:value—-of select="." />

</1li>

</xsl:when>
<xsl:when test="@chosen='true'">

<li>
<strong>Your reponse is incorrect :</strong>
<br />
<xsl:value—-of select="." />

</1li>

</xsl:when>
</xsl:choose>
</xsl:for-each>
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</ul>
</1li>
<br />
</xsl:for-each>
</ol>
</xsl:template>
</xsl:stylesheet>

Example of score display —sllas & (lais C-vﬂfvu

Question Bank of Méthodes i

1. What is XML
You reponse is correct :
eXentible Markup Language

2. Which option is true about session scope?
The correct reponse is:
Objects are accessible only from the pages which are in same session
Your reponse is incorrect :
Objects are accessible only from the pages which reside in same application

5. Show questions with Python/DOM.
6. Show test result and grade with Python/DOM.

mport xml.dom.minidom as minidom
import sys

def show_question (xmldoc) :
mrn-Show questions """
module = xmldoc.getElementsByTagName ("module") [0] .firstChild.data
questions = xmldoc.getElementsByTagName ("question")
for question in questions:
gid = gquestion.getAttribute("id")
label = question.getElementsByTagName ("label") [0] .firstChild.data

choices = question.getElementsByTagName ("choice")
print (gid, "-", label)
for i,choice in enumerate (choices):

reponse = choice.firstChild.data

print ("\t", "%d-"%i, reponse)

def show_responses (xmldoc) :
nrn-Show responses with score """

score = 0
module = xmldoc.getElementsByTagName ("module") [0] .firstChild.data
questions = xmldoc.getElementsByTagName ("question")

for question in questions:
gid = question.getAttribute ("id")
label = question.getElementsByTagName ("label") [0] .firstChild.data
choices = question.getElementsByTagName ("choice")
print (gid, "-", label)
# show responses
for i,choice in enumerate (choices):

reponse = choice.firstChild.data
correct = choice.getAttribute ("correct")
chosen = choice.getAttribute ("chosen")
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if correct=="true" and chosen=="true':
print ('Your response is correct')
print ("\t", "%d-"%i, reponse)
score +=1
elif correct=="true":
print ('The correct answer is ')
print ("\t", i, "-", reponse)
elif chosen=="true":
print ('Your response is ')
print ("\t", "%d-"%i, reponse)
print ("Score is ", score)
if _ _name_ == "_ _main__ ":
datafile = "gcm.xml"
try:
xmldoc = minidom.parse (datafile)
except:
print ("Can't open file", datafile)
sys.exit ()

show_question (xmldoc)
show_responses (xmldoc)

Example of display sllas & ¢ lais mers sl

1- What is XML
0- eXentible Markup Language
1- eXpandable Style Language
2— eXtensible Stylesheet Language
3- eXtra Style Language
2— Which option is true about session scope?
0— Objects are accessible only from the page in which they
are created
1- Objects are accessible only from the pages which are in same
session
2— Objects are accessible only from the pages which are processing
the same request
3— Objects are accessible only from the pages which reside in same
application

Example of score display shlas & ¢ Lo sl

1- What is XML
0- eXentible Markup Language
1- eXpandable Style Language
2- eXtensible Stylesheet Language
3- eXtra Style Language
2— Which option is true about session scope?
0— Objects are accessible only from the page in which they
are created
1- Objects are accessible only from the pages which are in same
session
2— Objects are accessible only from the pages which are processing
the same request
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3— Objects are accessible only from the pages which reside in same
application

Solution No. 3
examS12021sol
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Hamid, a final-year student, wants to create his own startup, based on a mobile application called
"Hirfaty” (_s,>~), with a website and a server for ”searching for and booking tradespeople” such as
masons, painters, etc. This site provides hosting for the profiles of both tradespeople and clients.

Hamid proposes a commission-based business model: a percentage of the business concluded be-
tween tradespeople and clients. If the revenue is less than 100,000 DA, there is no commission; if the
revenue is between 100,000 and 1,000,000 DA, he takes 2%; if the revenue exceeds 1,000,000 DA, the site
takes 3%.

Furthermore, clients can rate tradespeople on a 5-star scale or report fraudulent activity.

1. Define the fields in a tradespeople’s profile. The profile should contain the following sections:

e Personal information: first name, last name, date of birth.

Contact information: email, phone number, address.
e Financial information: bank account, annual revenue.

e Professional information: skills, qualifications (degrees), field of work (domain/type).

Application information: account status (active, suspended, reported), evaluation score.

Field Type Category

Last Name Text Personal Information
First Name Text Personal Information
Date of Birth Date Personal Information
Address Text Contact Information
Email Text Contact Information
Phone Number  Text Contact Information
Domain Text Professional Information
Evaluation Integer Application Information
Status (Reported, Active) Application Information
Qualification Text Professional Information
Annual Revenue Real Financial Information
Bank Account Text Financial Information

2. Define the tradespeople’s profile DTD.
(cf. dtd code below)

3. Which fields can be better defined using Xschema?

XML Schema (XSD) provides richer data typing and validation than DTD. It is particularly useful
for defining:

e Dates
e Numeric values (integers and decimals)

e Enumerations

Formatted strings and pattern restrictions

The following fields are better declared using XSD:

Field XSD Type / Restriction

Date of Birth xs:date

Email Formatted string (xs: st ring with a pattern)
Phone Number  Formatted string (xs: st ring with a pattern)
Evaluation xs:integer or xs:decimal

Bank Account Formatted string (xs: st ring with a pattern)
Status Enumeration (Reported, Active, Suspended)

Annual Revenue xs:decimal
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4. Write a Python program that imports the list of tradespeople from a CSV file into XML.

(cf. python code below)

5. Write a Python program (using the DOM) that responds to the following requests:

(a) - The list of fraudulent tradespeople.

(b) - The list of the nearest qualified masons.

(cf. python code below)

DTD file

<!ELEMENT artisans (artisan*)>

<!ELEMENT artisan (
id,
LastName,
FirstName,
DateOfBirth,
Address,
Email,
PhoneNumber,
Domain,
Evaluation,
BankAccount,
Status,
Qualification,
AnnualRevenue

) >

<!ELEMENT LastName (#PCDATA) >
<!ELEMENT FirstName (#PCDATA)>
<!ELEMENT DateOfBirth (#PCDATA)>
<!ELEMENT Address (#PCDATA)>
<!ELEMENT Email (#PCDATA) >
<!ELEMENT PhoneNumber (#PCDATA)>
<!ELEMENT Domain (#PCDATA) >
<!ELEMENT Evaluation (#PCDATA)>
<!ELEMENT BankAccount (#PCDATA)>
<!ELEMENT Status (#PCDATA) >
<!ELEMENT Qualification (#PCDATA)>

<!ELEMENT AnnualRevenue (#PCDATA) >

Python file

import sys

import xml.dom.minidom as minidom

def convert (filename) :

"""Convert a tab-separated file into an XML artisan database.”"""

try:

fl = open (filename, encoding="utf-8")

except OSError:
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def

print ("Cannot open file:", filename)
sys.exit ()
print ("""<?xml version="1.0" encoding="UTF-8"?>
<artisans>""")

for line in fl:

fields = line.strip().split ("\t")

last_name = fields[0]
first_name = fields[1]
address = fields[2]
domain = fields[3]
status = fields[4]

# Optional fields (if available)
birth_date = ""

email = ""

phone =
qualification = ""
evaluation = "0O"

revenue = "0O"

bank_account = ""

prlnt (fll nn

<artisan>

<last_name>{last_namel</last_name>
<first_name>{first_name}</first_name>
<birth_date>{birth_datel}</birth_date>
<address>{address}</address>
<email>{email}</email>
<phone>{phone}</phone>
<domain>{domain}</domain>
<qualification>{qualification}</qualification>
<evaluation>{evaluation}</evaluation>
<annual_revenue>{revenuel}</annual_revenue>
<bank_account>{bank_account }</bank_account>
<status>{status}</status>

</artisan>""")

print ("</artisans>")

show_nearby_builders (xmldoc, city):

"""Display builders located in a given city."""

artisans = xmldoc.getElementsByTagName ("artisan")

for art in artisans:

last_name = art.getElementsByTagName (
"last_name") [0] .firstChild.data

domain = art.getElementsByTagName (
"domain") [0] .firstChild.data

address = art.getElementsByTagName (
"address") [0] .firstChild.data
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if domain.lower () == "builder" and address.lower () == city.lower () :

print (last_name)

def show_reported_artisans (xmldoc) :
"""Display artisans whose status is 'reported'."""
artisans = xmldoc.getElementsByTagName ("artisan")

for art in artisans:
last_name = art.getElementsByTagName (
"last _name") [0] .firstChild.data
status = art.getElementsByTagName (
"status") [0] .firstChild.data

if status.lower () == "reported":
print (f"{last_name} is a reported artisan.")

def read_xml (filename) :
"""Read and process an XML artisan database.""”

try:
xmldoc = minidom.parse (filename)

except OSError:
print ("Cannot open XML file:", filename)

sys.exit ()

show_reported_artisans (xmldoc)
show_nearby_builders (xmldoc, "Bouira")

Solution No. 4

examS1r2020sol
Here you have the following XML file:

<Company>

<Address type="DZ-Address'">
<Name>Main office</Name>
<Street>Mohamed VI Blvd.</Street>
<City>Sidi M'Hamed</City>
<Wilaya>Algiers</Wilaya>
<z2ip>16000</Zip>

</Address>

<Division>
<DivisionName>Sales</DivisionName>
<Location>Oran</Location>

<Person Manager="true" Degree="master">
<FirstName>Ben Alim</FirstName>
<LastName>Anter</LastName>
<PhoneExtension>077</PhoneExtension>
<Email>anterben@work.com</Email>
</Person>
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<Person Manager="false" Degree="bachelor">
<FirstName>Bakhti</FirstName>
<LastName>Boudali</LastName>
<PhoneExtension>066</PhoneExtension>
<Email>boudali@work.com</Email>
</Person>
</Division>

<Division>

</Division>
</Company>

Answer the following questions:

1. Propose a DTD for this XML document.

<!ELEMENT Company (Address, Division+)>

<!ELEMENT Address (Name, Street, City, Wilaya, Zip)>
<!ATTLIST Address
type CDATA #REQUIRED>

<!ELEMENT Name (#PCDATA) >
<!ELEMENT Street (#PCDATA)>
<!ELEMENT City (#PCDATA) >
<!ELEMENT Wilaya (#PCDATA)>
<!ELEMENT Zip (#PCDATA)>

<!ELEMENT Division (DivisionName, Location, Person+)>

<!'ELEMENT DivisionName (#PCDATA) >
<!ELEMENT Location (#PCDATA) >

<!ELEMENT Person (FirstName, LastName, PhoneExtension, Email) >
<!ATTLIST Person

Manager (true | false) #REQUIRED

Degree CDATA #REQUIRED>

<!ELEMENT FirstName (#PCDATA) >
<!'ELEMENT LastName (#PCDATA) >
<!ELEMENT PhoneExtension (#PCDATA) >
<!'ELEMENT Email (#PCDATA) >

2. Whenever possible, indicate whether the following constraints can be represented using a DTD
and/or an XML Schema (XSD).

(a) The value of the Degree attribute must be either master or bachelor.
Possible only with XML Schema, using the enumeration facet.

(b) An email address must follow the format string.string@string.
Possible only with XML Schema, using a pattern restriction on “xs:string’.
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(c) Dz-Address is an extension of Address that adds the elements Wilaya and Zip.
Possible only with XML Schema, using complex type extension.

(d) The value of the Zip element must be between 01000 and 48000.
Possible only with XML Schema, using the minInclusive and maxInclusive facets.

(e) The Person elements in XML instances must be sorted alphabetically.

Not possible with either a DTD or an XML Schema. Such a constraint must be enforced by the

application or through additional validation technologies (e.g., Schematron or application
code).

3. Write a Python program using the DOM API that displays the people belonging to a given division
in a table.

(see python code below.)

4. Write a Python program using the DOM API that displays only the people whose degreeismaster.
(see python code below.)

5. Redo the two last questions using XQuery. (see XQuery code below.)
A A e ol el XML Cile 2L
XML disenad) 1ig) DTD g5 o Uy o3 =31 1
(XML Schema (XSD )/ s DTD Jlaxtusls L1 308 Lo Sy 0187130 Lo 2 ¢ Ban &5 0, o 2
bachelor §l master -esd)) (s| Degree drolb) dad 03555 of o (2)
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.string. string@string Jﬁ.ﬁ«ﬂg L;@j«’g?\ &L ) C))gi Cj == (b)

.‘Xs: string’ @J\ s pattern Jlszslb XML Schema pldsanl; Las 03 s faes ugag
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Displays the people belonging to a given division.

import xml.dom.minidom as minidom

# Read the XML file
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doc = minidom.parse ("company.xml")

# Division to search
division_name = "Sales"

# Get all divisions
divisions = doc.getElementsByTagName ("Division")

for division in divisions:
name = division.getElementsByTagName (
"DivisionName") [0] .firstChild.data

if name == division_name:
print("--—————""""""""""""""""""""———— ")
print ("First Name\tLast Name\tDegree")
print (""" ")
persons = division.getElementsByTagName ("Person')

for person in persons:
first = person.getElementsByTagName (
"FirstName") [0] .firstChild.data
last = person.getElementsByTagName (
"LastName") [0] .firstChild.data
degree = person.getAttribute ("Degree")

print (first, "\t", last, "\t", degree)

Displays only the people whose degree is master.

import xml.dom.minidom as minidom

# Read the XML file
doc = minidom.parse ("company.xml")

# Get all persons

persons = doc.getElementsByTagName ("Person')
print("-———"-""""""""""" ")
print ("First Name\tLast Name")
print("-—————"—""""—""""""""""" = ")

for person in persons:
degree = person.getAttribute ("Degree")

if degree == "master":
first = person.getElementsByTagName (
"FirstName") [0] .firstChild.data
last = person.getElementsByTagName (
"LastName") [0] .firstChild.data

print (first, "\t", last)
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People in the Sales division

for $p in doc ("company.xml")/Company/Division
[DivisionName="Sales"] /Person
return
concat (
data (Sp/FirstName) ,

n "
!

data ($Sp/LastName) ,

" "

data ($p/@Degree)

Output

Ben Alim Anter - master
Bakhti Boudali - bachelor

People with a master degree

for $p in doc ("company.xml")//Person|[@Degree="master"]
return
concat (

data (Sp/FirstName) ,

n "
!

data ($p/LastName)

Output

Ben Alim Anter
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e Bachelor TITLE: Computer Science (SI/ISIL)
e MATERIAL TITLE: Semi-structured data
e SEMESTRE: 6
e TEACHING UNITY: Basic teaching unit: UEF2
e CREDIT: 5
e COFFICIENT: 3
e Evaluation mode : Exams, practical and continuous evaluation.
e Evaluation method : Exam (60%) , continuous evaluation. (40 %)

e Recommended prior knowledge: : A programming language

Educational objectives

The objective of this subject is to enable the student to become familiar with unstructured data structures
to be used in web-oriented applications.

Content of the material:
e Context and Issues

— Database Fundamentals
— Multimedia and Document
- Hypermedia, Internet, and the Web

— Issues Addressed in this Course
e Multimedia Documents and Hyperdocuments

— Documents

* Introduction
* Modeling of Specific Documents
* Modeling of Document Classes

- Hyperdocuments

— Multimedia Content
e XML Core

— Introduction to XML
— Basic XML Structure

— Namespaces
— XML Schemas

e XML Galaxy
— Paths: XPATH
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¥

Principles
* Axes
Filters
Predicates

— Stylesheets and XSL Processing
- XML Applications: RDF, SVG, ...
— Processing: DOM and SAX

— Pointers: XPOINTER

- Links: XLINK

*

¥

e XML Databases and Semi-Structured Databases

— Semi-Structured Data and XML
- Query Languages
— XML Databases

e XQUERY and Databases

— XML and Semi-Structured Data

% Semi-Structured Databases
* Query Languages
x* XML Databases

— XQUERY

* XQuery Syntax

*

XQuery Expressions

¥

Functions and Operations

¥

Use Cases and Examples of Functions
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