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This Book uses the "mathbook.cls v1.41” class developped by Stéphane PASQUET.
The cover page made by Haithem Benhalima : haithem_ bhm @ intagram

Many exercises and solutions were generated automaticaly by "STRM-Test” project developed by the
Author, available on github !.
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’ .(zerrouki2013) ,(2012 Zerrouki,)

version 1.0, date: September 9, 2023.

This work is licensed under a Creative Commons “Attribution- @@@
NonCommercial-ShareAlike 3.0 Unported” license.

https://github.com/linuxscout/strm-tests
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How to write a report

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

YRANIRN Title page

You must specify the following information on the guard page:
e Binomial names
e Specialty and Group
e Module

e Practical work number 4+ Project Title.

YANIRE Report Structure :

Introduction : explaining the problem to be solved and the questions asked
Methodology : the technique used (methods and algorithms)

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

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

Insert code in appendices : structure the code and provide it with comments explaining the
important things.

Remark :

o No more than two people (a pair)

» Use only clamps ( without bookbinder).

o Avoid plagiarism (all similar works are rejected and rated to Zero)
o If you want to help your colleague, help him learn.

e 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.

e
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Practical works n°1 1 VsJ o) Jedll

e Chapter 1: Programming Language typology 1 Jadl

PN Part 1

Objectives : Learn functional programming

Toolse! ):T : Microsoft Excel
A first-year master’s student is admitted to the second year, according to the following conditions:

e The two semesters are acquired with an average greater than 10 for each semester.
o There is no compensation between the two semesters (update in new conditions).
o For the debt transition, the student must have 45 credits.

Word to do

e Create the formula in Excel, which gives the overall averages and the results of the students
given.

o Calculate the number of students admitted, use the Countif function (in french(NB.SI)).

o Determine the name of the promotion major using the vlookup function (in french(RechercheV)).
b 2 Q) LVl e all) 3 ) i,

(e K10 st o o el Gl Jtes

(L@J«u\uf‘) Ol g Y e

Wiy 45 o oo 13 0glly it +
skl

ST pasal oyl 3 1) 2y Jutell Ol LS G adslan Ll

NB.SI) %, dl) COUNTIF i puizl ¢ () 5tl) OOl s ) =

RechercheV) 4.4 ,dL) VLookup 2k, el Gl ) fw\ Sdo o

Name S1 S2 Credits | Result
Ahmed ben Abdelkader | 10 12 60
Boualem Salim 125 | 9.5 47
Hamdani Hamid 14 8 44
Mansour Tarek 9.5 | 9.99 30

Part 2

Objectives : Learn Python language

Toolsc)\}.si : Python, PyScripter/PyCharm



Work to do ol

o Install Python under Windows or Linux S ARYSS Jo O Cud
e Run a Python script O axb é\s s
o Write programs with Python O dal i\ L, w&

Run the following code Ll i

#!/usr/bin/env python

# —*- coding: utf-8 —*-

# character encoding declaration, often used UTF-8,
# to support all multilingual.

print("Salam Alykom")

#print (u" "

# Variables declaration

# no explicit declaration

# just assign a wvalue to specify the type of a wvariable
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))

#substitution

s2 = "I am %s"/name

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

# listes

liste = [1,2,31,4]

print ("type of 1s", type(liste))
print (liste)

# add an element

liste.append(5)

print (liste)

# word list

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

# Flows Control
a =15
if a > 15:
# pay attention to tabs
print ('a is greater than 15')




elif a <= 15 and a >= 10:

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

print ('a is less than 10')

# test 1f 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 vast as the sky itself."""
caractere="e"
cpt = O
for ¢ in chaine:
if ¢ == caractere:
cpt += 1
print ("Char Y%s exists %d times"Y,(caractere, cpt))

10

11
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Run the following code: be careful the code contains errors. )
vl NI am 4 4%l (Y #0A) i

def clean_text(text):

remove punctuation form a text
!
punct = '+.%/7 ;\'#
for p in punct
text = text.replace(p,")
return text

def tokenize(text)

Convert text into tokens, return a list of tokens(words)
mie
return text.split( )
def tokenize2(text)

Convert text into tokens, return a list of tokens(words)
ni

spaces = r\s+

10
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words = re.split(spaces, text)
return word

def word_freq(words):
Counts words and return a dictionary of words with their occurrences

index = {}
for w in words:
if w in index
index[w] += 1
else
index[w] = 1
return index
def most_common_word(words_freq_table)

Counts words and return a dictionary of words with their occurrences
frequent =
frequency = 0
for word in words_freq_table
if words_freq_table[word] > frequency:
frequent = word
frequency = words_freq_table[word]
return frequent

def read_file(filename)
'"" Read a text from file

text = "'
try
fl = open(filename)
except:
print(Can't open file, ", <filename)
sys.exit()

# 1f success
text = fl.read()
lines = fl.readlines()
return text

def main(args):
text = "" Surprise steepest recurred landlord mr wandered amounted of.
Continuing devonshire but considered its. Rose past oh shew roof
is song neat. Do depend better praise do friend garden an wonder to.
Intention age nay otherwise but breakfast.
Around garden beyond to extent by.

text = clean_text(text)




72 print (text)

73 # tokenize text

74 words = tokenize(text)

75 print (words)

76 words_nb = word_freq(words)

77 print (words_nb)

78 data = read_file("data.txt)

79 print(data)

80 text = data

81 words = tokenize(text)

82 print (words)

83 word_freq_table = word_freq(words)

84 print (word_freq_table)

85 freqw = most_common_word(word_freq_table)
86 print(most frequent word is ', freqw, word_freq_table[freqw] )
87 return O

pARY Home work

Realize the following project using Excel, then Python (without using libraries).
o Writing a python program to read data from a text file.
e The data is stored in form of fields separated by tabs.

o The result is displayed as a web page.

Project :

Management of student mentoring in a module

Data :

Student list : Level, specialty, group, student number in the group, first name, family
name.
Mentoring :

o Number of sessions done by the group _a.ad! sic.
o The number of lessens taken by the student (a justification is accounting as 0.5).
o Test scores (two tests).
e participation scores.
o Exam note / make up exam note | uzw¥ly Olaze ¥ oM.
Fields to calculate :

o Assiduity rating: a credit of 3 points, each unjustified absence subtract one point, one justifica-
tion is accounted for as 0.5. Minimum rating is 0.

o Exclusion: A zero in presence results in an exclusion.
e TD rating: attendance on 3, participation on 2,

o Average of module 55Ul Juxs.



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

Show student statistics by results per session.

Additional questions (optional)
Redo the same work with Pandas library.
(2ol Ol 0y3) Ok plaseul ¢ Excel pluseal #3202
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IRl Additional exercises goncl) o8

2.2.5.1 Exercise

Represent the following algorithm in functional language: We want to calculate the Zakate for an

amount with a period of savings expressed in the number of months. The zakate is calculated from

2.5 % of the amount if it exceeds the quorum and a period of savings more than one year. Otherwise
0.

PRk W L)l S

WA e e Jlony bt gl 13] 2300 AL o0 % 2.5 0 61 fon 2V Lo w558 doa e gl 361 ol

NS PR N Ve P N Vs - 5 VS B VS PP R N R R

AWl Fxercise

For module M, one student passes three tests of 15 points each, the final score of the test is the average
of the two best scores. Give the Excel formula for calculating this note.
eade Job) Gy Jaall 2L WMl it Wia 15 e Lo K7 (o B3 I Sl clme B0l (3

Rl Lxercise

The given code represents the McCathy function in the functional language "Lisp”; convert the code
into Python.
Oy ) Al Loy cLisp s ) 2l 3 5K J6° e dls el

(defun mc91 (n)
(cond ((<=n 100) (mc91 (mc9l (+ n 11))))
(t (- n 10))))

YRR Fxercise
Let have the follwing code for Fibonacci written in « Lisp » functional language,
e Run the code pour n = 5, track results.

o Translate the code into Python.

g Al ems #en=5 el e L) 35 "Lispe b ) il K il Ao S

(defun fb(n)
(cond
((egn 1) 0)
((egn 2) 1)
((+ (fb (- n 1)) (fb (- n 2))))
))

Notes : cond : if ; eq : equal


https://alyassen.github.io/Brief-guide-to-programming-languages-v1.2.4.pdf

RN Lxercise

Let the functional language LF denote the operators (+,-,*, /, " loop for) by (sum, sub, mult, div,

pow, for) respectively. Express the following equation in LF.

for pow, div, mult, sub, sum, J!sL ("J?T o J}Jxl‘)‘ﬁ‘ ",/ ,*,—,+) JA\yJ\ d:.au Co- LF¢ aa b 1 aal) u.(:)

RN Fxercise
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.

A Je
CLF 3k ¥ sbslll e e

o aE 58y sl 3 Mo @,,;Q\ Ay Olye 2 e gl re 1S Jamtuly Ogt a2l S
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e Chapter 2: XML

2.3.1

Objectives
Data
TOO]SC)‘}JT

Questions

Practical works n°2 2 V’ ) ekl e
2 il

Part 1

. Handle XML/DTD/CSS/XSL

: directory.xml

: xml copy editor

: Here is the following file directory.dtd
: Y\ directory.dtd SULI ¢l5) (o Cale ]

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

directory (person*)>

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)>

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

DTD: o adl Cale 4 2l directory-v0.1oxml Calll Moo 324

1 <?zml wverston="1.0" encoding="UTF-8"%2>

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>

11 <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>

16
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<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>
<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>
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72 </address>

73 </identity>
74 </person>
75 </directory>

o Use XMLcopy editor, menu XML /validate

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

. ‘r‘ s 5| Xml. o\jai op Lzl f’- SV e 2 o) [ObLaY 5415 [ ©bls) ] Notepad++ ibj, S
vl Largsl
o Under linux : ool WS e

xmllint —-—-noout --dtdvalid test.dtd test.xml

Update DTD, and correct possible errors on the XML file.
XML Cale (3 2ozl ol Y1 22y DTD Uy ol e S

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 O 24px;
3
firstname {font-size: 30px;
color: #DFBF84;
text-shadow: 1px 1px O #000, margin: 10px O 24px;
line-height: 50px;
b
address {display: table;
color: #f6f6f6;
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:

L}T}H {‘w}H Jlxzuly directory.xml Callly directory.css Ldl %, L )

<?zml-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?
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XSLT Example
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o Create the directory.xsl file ke @AT directory.xsl

<?xml version="1.0" encoding="UTF-8"7>
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform'
<xsl:output method="html" encoding="utf-8"
doctype-public="-//W3C//DTD XHTML 1.0 Transitional//EN"
doctype-system="http://www.w3.org/TR/xhtml1/DTD/xhtmll-transitional.dtd"/>
<xsl:template match="/">
<html xmlns="http://www.w3.org/1999/xhtml">
<body>
<h1l align="center">Directory</h1l>
<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:

:fwj\ Jlazul directory.xml ULl el directory.xsl Ladl Cake Ly

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

Peut-on modifier le fichier XSL pour afficher que le nom, le prénom, et la ville ?
Peut-on modifier le fichier XSL pour afficher le prénom avant le nom?
Can we modify the XSL file to display only the family name, first name, and city?

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

€l 2 ally Cally oW1 02 XSL e s LS Jo
FAll 3 oV (2 XSL il oo LS o

Modify the code to display each person as follows:

:Eﬁﬁfuaﬁ‘jfjdgiiﬁU\djc

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: )
‘}"K eV L6 ad Ve i) 5 S Jue

Directory
People List
Family Name First Name Address
Aomar Ahmed Bouiea 030947525 050952525
Benkadour Ahmed 18 avenue d};lOLbiIJaBadis 10000
Ribiai Hamada 18 avenue d;OLI;?aBadis 10000
— ka8 e et 000
Modify the line U] Jie

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

by o

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

You can see that we can show that people living in Bouira.
sl B B Ostum e B (2w O LS

RWE Homework A o]

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.
o 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.
XML g Gk fadll 521
oA e p UL S1E Oy gy ST
Aade WMy W e OLLII
XML. dr £ 3 020 2 -

AUl 2N e i & DTD abluy SUL ds e -
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nldl Gile G5 ) CSS LT 3, fancal »

bl Cile G5 XSL/T LT 855 Jeazul

et Jgad) Ol XSL/T LU 5,5 Jeazal »

c il Sllas Y Glud XSL/T LT 3,5 fasal »

Project : §3 s

Lo ssle 3 M) dmlie g e ( work practical first to (Refer module a in mentoring student of Management

(5 kel Judl )

Addtional questions (optional) (a,k) Lols) il
Let have the following file Quran—juza—amma.xmlé; ¢ add refere
into Qura
e Define a DTD. amma. Xm

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.

w

¢+ Quran-juza-amma.xml <l S
el DTD G2 —
CsS. Ll sy, il —
XLS/T. LIl 5, el —

ol o2 2 u“" *

(32501 035 bV e e S Leatlias o sl Lo jgp i)
S N 3o Sl Ly Caal

Upd] 55N (2 e

References

— Quran Metadata from Tanzil project: https://tanzil.net/docs/quran_metadata
— XML copy editor: https://xml-copy-editor.sourceforge.io

— XSLT Elements Reference: https://www.w3schools.com/xml/xsl_elementref.asp


https://tanzil.net/docs/quran_metadata
https://xml-copy-editor.sourceforge.io
https://www.w3schools.com/xml/xsl_elementref.asp

To be continued ... CL
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Additional exercises
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Practical works n°3 3 rsj o) Jedll

e Chapter 2: XML 2 Jadl

RN Part 1
Objectives : Handle XML Schema

Data : directory.xml, bank.xml, books.xml, quran-juz-amma.xml
Toolso\)ai : xml copy editor

Questions : Here is directory.xsd directory.xsd Ca adl Cale ElJ)

<xsd:schema xmlns:xsd="http://www.w3.org/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>

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



XSD: Ca_adl Cals 4 2l directory-v0.1oxml Calll 2o 324
o Use XMLcopy editor, menu XML /validate

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

o ALl Xml ol e gl SbLa Y e (2 el Bl 8)15] / Sbla| U] Notepad++ 2U, 3
vl Laags)
e Under linux : Joxal u"@ de

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

Correct possible errors on the XML file.
XML. Cale G Wazstl ol V) 2
Update the XSD to add attributes for phone element.
vld) atd (alas BloY XSD G el Cile 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>

Exercise 2 : Define the DTD and XML schema for the bank.xml file to meet the following
requirements: .
) ollal) 4ld bank.xml Call XSchema a2y DTD (o o0 Calo £423)
o There are two types of accounts: checking and savings accounts ,ls| j Sl ol
e the account ID is unique.
e the client ID is unique.
o ’c_id’ refers to the client and ’ac ;d’'totheaccount.Thecreditmustbegreaterthan — 5000.
o Use inheritance to derive current (checking) and savings accounts from a basic account type.
ool Ol 4l Ollus 0y Ollud)
ks (ID) Qldl B e
Ay (ID) O 2 me
voled ) ) s taciid'y 0 gl Al e id'
+ 5000 o Jel Lo )l 0,85 0 2 -
.L_sﬂu‘y\ Sl g5 oo (saving) s> Y) Sl (checking) W) Sbld) Gl %11 gzl «

<?zml wversion="1.0" encoding="UTF-8"?>
<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="ab">
<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="cl1" ac_id="a2"/>
<customer_account c_id="cl1" 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. 4iud Schema XML Cale ¢ 423
Specifications Olao! 4o

the book item must have one or more books (one at least)

Each book must contain the following items in sequence: title, edition, author (one or more),
publishedDate, type, and price.

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”.




]E[ “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.

(B e aoy) ST 5T oty OB e ) a2 O £
redly g e 2k (ST T amly) sl candal) Ol gl z el W) ol e CB K g5 0 2
ko] ) o€ (QBU L5l (3)1) ISBN o5, Lo O 8 52 0 2
Byt "0 gll”
i HY P e da b type” Gols e ot Ol
oty b slE Y s gy gl et aal edition” [ 6]
I VI Y-GS RPN PN P e ole 3 p ) ol 3 Y e a5 R
S e Sy ol BV Y sl
112 (5548 %ads 1 > Lk unsignedByte s 5 Month & ) (1l ol 2ll) o3 3% o B
3151 ¢y Lo unsignedByte §5 o psdl [ 9]
+(Basm A wl) g¥ear g3l g wel
"nonfiction’. 81, 5l "fiction" s L& L el dab Oy m ke o 5o g1t
Wopns 05 Yy clocey b ciloold) 13 08,1 83 53 (5 20 stny_ndl 90

<?zml wversion="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>14</price>
</book>
</books>

oW %Y Homework &J&\ o]

Use XML schema to define Student mentoring file.
.r,(:a{l:»} Wbl ol SUL Co ad Xschema Ll foxca!

Projet : § 3 s

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

(Y1 el ol ) clo oo G O ke 15 20



Addtional questions (optional) (a,l)) @h@\gk\f«ﬂ?

Use XML schema to define Quran—juza—amma.xml(,p o file.
Xschema 4z (_ﬂ\ OV Cale 4 o0

pR:RY References

¢ Quran Metadata from Tanzil project: https://tanzil.net/docs/quran_metadata
o XML copy editor: https://xml-copy-editor.sourceforge.io
e« XML Schema Elements Reference: https://www.w3schools.com/xml/schema_intro.asp

o xsd-cheat-sheet https://github.com/DavidAbram/xml-schema-cheat-sheet/blob/master/xsd-cheat-s!

md

o xsd-cheat-sheet https://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/SchemaStructur:
pdf

p RNl Additional exercises Genll oy, 8

2

To be continued ... C.»
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https://tanzil.net/docs/quran_metadata
https://xml-copy-editor.sourceforge.io
https://www.w3schools.com/xml/schema_intro.asp
https://github.com/DavidAbram/xml-schema-cheat-sheet/blob/master/xsd-cheat-sheet.md
https://github.com/DavidAbram/xml-schema-cheat-sheet/blob/master/xsd-cheat-sheet.md
https://github.com/davidabram/xml-schema-cheat-sheet/blob/master/cheat-sheet.pdf
https://github.com/davidabram/xml-schema-cheat-sheet/blob/master/cheat-sheet.pdf
https://www.cheat-sheets.org/saved-copy/SchemaStructuresQR-2.pdf
https://www.cheat-sheets.org/saved-copy/SchemaStructuresQR-2.pdf

Practical works n°4 4 VSJ o) Jedll

e Chapter 2: XML 2 Jadl

NN Part 1
Objectives : Handle XML with DOM API
Data : directory.xml

Toolslssl  : Python DOM API

Questions : Here is a Python script

zC',‘

Fosy iﬁz‘ﬂQL

#!/usr/bin/env python

#- * -coding: utf - 8 — * -##testdom2.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 O

if __name__ == '__main__':
main()

What does this script do?
Create the following function, execute it in the main function:

C2b A s o 13L
nudn:%y$)\ﬂtﬂ\élﬁaﬁjaJu‘ﬁkm Gﬁi

def treat_doc(xmldoc):
# get the directory list
directory = xmldoc.getElementsByTagName('directory') [0]
print directory
cpt = 0
# display person by person
for person in directory.childNodes:
print "-"%x40
print "person n°", cpt
print person.toxml()
cpt += 1

Explain the results
We want to display all the phone numbers in our file, we use the function
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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 "-"%x40
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 Cild] f“; j Syl

def display_tel_person(xmldoc):

#get the persons list
persons = xmldoc.getElementsByTagName('person')
print persons
cpt = 0O
# display telephone by person
for person 1in persons:
print "-"*x40
print "person n°", cpt

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

print "x"*x20
print "Familyname:\t",familyname.firstChild.data
print "Firstname:\t",firstname.firstChild.data
for tel in tels:

print "-"x20

print "N°:",tel.firstChild.data

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

Add new attribute to person element person pawl shde dols (oo

—n

def add_id_person(xmldoc):

#get the persons list

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

cpt = 0

# display person by person

for person in persons:
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11
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print "-"*x40

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

cpt += 1

print person.toxml()

Part 2

Give the following code DOM tree L’f 15,4 DOM il s oA ;‘“J\

<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. 0 15 f: (Ju S N bl 58 Cal

<script>
//modify the HTML
document.getElementById("firstname") .innerHTML= "Taha';
document.getElementById("lastname") .innerHTML= "Zerrouki';
</script>

Modifier le code javascript pour afficher le tel et la ville i
Modify the javascript code to display the phone and the city .axdlly Coldl 2 A QTY\ s Sble 5557 Jue

//Create a <p> element

var para = document.createElement ("H1");
// Create a text node

var t = document.createTextNode("This is a paragraph");
// Append 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 (e ‘_};_ S Ere
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:o%}c:ll.d%ydﬂ\ngc(w\ydlﬁc@@&i@ifmgiﬁ

<script>
if (window.XMLHttpRequest)
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//if browser supports XMLHttpRequest

{// Create an instance of XMLHttpRequest object.
// code for IET7+, Firefoxz, Chrome, Opera, Safars
xmlhttp = new XMLHttpRequest();

}

else

{// code for IE6, IE5

xmlhttp = new ActiveXObject("Microsoft.XMLHTTP");

}
// sets and sends the request for calling "annuaire.zml"
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

Jaerips>

Retrieve the data IH ] g

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

aeripe>

Display first name, phone and city. andlly Caldly wa\ o2 F!
Display information in a table Jsde (3 Slegall 2 2l

<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 Jede L_; Oleglall 2 o

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

{

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

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

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

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

// redo for another data




11 tr.appendChild(td);

12 table.appendChild (tr);
13 }
Display first name, phone and city. adlly (sl (\A{\ Syl
iy Homework S Jesd)

Redo the work of practical work no. 2 using the DOM API (Student Monitoring project).
(W Bbe g5 20) APLDOM plasisly 2 35 et Judl & e

PRRNY Addtional questions (optional)  (%,l=) 4:9\.,4\;4\.‘#?

Use DOM API to manipulate the Quran—juza—amma.xml(,.c ¢« file.
2501 STA) wis o 32,01 DOM iy b

References

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

pR: WY Additional exercises Gendl oy, 8

We want to learn how to use remote APIs offered by websites in XML or JSON like:
;e JSON 1 XML (i ) lye Lo ) ) APT Sl 32 Sy o) 2457 Jos 0 5

e Meteo : https://openweathermap.org/

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

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

We want to generate technical sheets from the API results, choose a theme:
e gio g0 sl (APT) ¢ olagadl 22, gl él:; o s bl oLl o

(E1 6330 DlsyT e uilal) ey A1) OB i) b s -
(e B gl cCinmy) padl 357 33
RN P

(%Sﬂ U

A tourist brochure (description of the place, Map, Weather, Prayer times, etc.)
o Football team (description, images, results....)

e Price comparison between sites

e Movie index.

e ctc...


https://tanzil.net/docs/quran_metadata
https://docs.python.org/3/library/xml.dom.html
https://docs.python.org/3/library/xml.dom.html
https://openweathermap.org/
https://www.openstreetmap.org
https://rapidapi.com/api-sports/api/api-football/
https://rapidapi.com

Practical works n°5 5 rgj o) Jedll

o Chapter 2: Design patterns (MVC)

¢ Objectives Cslaal: MVC architecture
e Data «ll,: directory
o Tools Q\,;T : Python

Part Practical work

Part 1

Execute the following program:

2 Joad

zc',‘

| b L&

#1/usr/bin/env python

# —*- coding: utf-8 —*-

# muc-ann.py

# A directory in format of list [] of dictionaries {}
directory = [

]
def main():
print("Finding a telephone")
print("Give a name")
familyname = input()
# found elements number
nb_found = 0
# browse mames
for person in annuaire:
# show all people with the given name
if person['familyname'] == familyname:
print(familyname, person['prefamilyname'], person['tel'])
nb_found += 1
if not nb_found:
print ("This familyname %s doesn't exist "Jfamilyname)

if __name == ' _ main__"':

main()

{"firstname":'Ahmed', "familyname":'Mahdi', 'tel':'0778787887'},
{"firstname": 'Mohamed', "familyname":'Mahdi','tel':'0778787887'},
{"firstname": 'Mounir', "familyname":'Katibi','tel':'0778787887'},
{"firstname":'Noui', "familyname":'Brahimi','tel':'0778787887'},

Que fait ce programme ? What does program do?

pPARY Part 2

P2LAI a3l

We want to reformulate the previous code by separating the display aspect from the data aspect.
S Gl e 2 il b IDe e L) 5,8 aebes sale] w5



#!/usr/bin/env python
# —*- coding: utf-8 —*-
# A directory in format of list [] of dictionaries {}
class model:
""-data model class"""
def __init__(self):
self .directory = [
{"firstname":'Ahmed', "familyname":'Mahdi', 'tel':'0778787887'},
{"firstname": 'Mohamed', "familyname":'Mahdi','tel':'0778787887'},
{"firstname": 'Mounir', "familyname":'Katibi','tel':'0778787887'},
{"firstname":'Noui', "familyname":'Brahimi','tel':'0778787887'},
]
def search(self, nom):
"r-lookup for a tel by lastname”"""
# found people list
persons = []
for persn in self.directory:
# show all people with the given name
if persn["familyname"] == nom:
persons . append (persn)
# return a list of dictionaries
return persons

class view:

def __init__(self,):
pass

def input(self,):
" retrieve the name to search for"""
print ("Finding a phone")
print("Give a name")
name = input()
return name

def output(self, persons):
"o display information from a list of persons”""
print("List of found names")
print (" %d found people "Ylen(persons))
for pers in persons:

print(pers["familyname"], pers["firstname"], pers['tel'])

def controller():
# This program allows you to search the number
# in a table by <ts mname, and display
# read data from the keyboard
data_model = model()
myviewer = view()
nun search a name
name = myviewer.input()
persons = data_model.search(name)

nnn

myviewer.output (persons)

if __name__ == '_main__':

w
t



controller()

What are the advantages and disadvantages of this restructuring?
sl y WA 0dn il s

Modify the Model class to display all people in the directory.
2BV 8 2 Model G Je

def get_all(self):
" Find a tel by name
# List of found people
persons = []
for persn in self.directory:

# display all people
persons . append (persn)

# a table with field mames
return persons

ninn

Modify the controller function, so that we can display all people,
PV o 24 Sl alls Je

What should be modified in the View class in order to display all people.
LY = o2 View (2l oo 3 ot e o1 Lo

]E[ We now want to create a control class called controller instead of the controller function.

.Sz:)\ Wl yi}!.\g ;:;:)l\ o class Controller ;ﬁ e L2 RN EY:

class controller:
def __init__(self,):
" controller constrctor"""
# init data model
#~ self.data_model = model()
self.data_model = model_file()
self.viewer = view()

def search(self):
- search a mame
name = self.viewer.input()

nmnn

persons = self.data_model.search(name)

self .viewer.output (personnes)
if __name__ == '__main__':

contro = controller()
contro.search()

Part 3

Now we want to add a new feature to our system, adding new people:

- Create an "add” method in the data model.




- Create "add” interface method
- Add a method to the controller that allows adding.

e Lol Blo) el ) sy dls Blo) OVI

L) 2358 3 "add” WL Blo)

21 ) "add” ) wla)

BLo Y e Sa,:.\\ Sladls Lol

”Add method” in data model . LU a2y G Bl

1

def add(self, name, firstname, tel):
"rr-Add a persom """

person ={}

person["familyname"] = name

person["firstname"] = firstname

person["tel"] = tel

self .directory.append(person)

”Add method” in View interface . il g BlaYldl

def input_add(self,):
"""get name to add"""
print("Add a person")
print("Give a name")
name = input()
print("Give a firstname")
firstname = input()
print("Give a firstname")
tel = input()

return (name, firstname, tel)

”Add method” in controller class . Sa;l\ G Bl Al

def add(self):
nmnn Add a new name nnn
name, firstname, tel = self.affichage.input_add()

self.data_model.add(name, firstname, tel)
persons = self.data_model.get_all()

self .myviewer.output (persons)

tel = input()

return name, firstname, tel)

Edit the main program to add a person. Aoy e BloY st arl Jae
Edit the main program to add multiple people. ua\éi BloY i) éL'JgH Jae

Part 4: MVC + graphical Interface

We want to change the data model in order to store the information in a file. The data file is a

text file that contains the fields (last name, first name, phone) separated by tabs.
Which part to modify (the model, the view, or the controller)?

(o ke 3 Sleglall (i UL To5 S NS
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class model_file:
""" Data Model class"""
def __init__(self):
self .directory = []
try:
myfile = open("directory.txt")
except:
print("Can't open DataFile")
sys.exit ()
lines = myfile.readlines()
for line in lines:
line = line.strip('\n')
fields = line.split('\t')
person ={}
person["familyname"] = fields[0]
person["lastname"] = fields[1]
person["tel"] = fields[2]
self .directory.append(person)
myfile.close()
def __del_ _(self,):
""" Destructor of the Model class,
It 72s called at the end of the program
to reload the data in the file """

try:

myfile = open("directory.txt", "w")
except:

print("Can't open DataFile")

sys.exit()
for person in self.directory:

line = "\t".join([person['familyname'],

person['firstname'],
person['tel'],
D
line += "\n"
myfile.write(line)
myfile.close()

The following methods are identical to the methods of the “model” class.
"model". Caio JVs) Wle 32V JIy)

def search(self, name):
def get_all(self):
def add(self, name, firstname, tel):

Modify the "main” program to use the store-to-file model.
waabe 3 Lag Al L) a2y (.\.\;;w "main” 1) Joe
What part should we modify if we want to store our data in a database.
DU BaelB G Lebly (2 sl 0 doaos Lde (o) Lo



What part should we modify if we want to create a graphical interface for our program, or a web
interface?

Crs gty o Ll To gy Ty elai] Uayl O] bt Ll gl b

What are the advantages of this design method?

GM‘&@#‘ ol L‘\L/Le

Part 5: MVC + graphical interface

from tkinter import Tk, Label, Button, Entry, IntVar, END
from tkinter import W, E, Text, Listbox, OptionMenu
from tkinter import StringVar

from model_file import model_file

class view_tk:

def

__init__(self, model):

master = Tk()

self .master = master

self .model = model

master.title("Directory")

self . entered_number = 0O

#~ master.withdraw()

master.clipboard_clear ()
master.clipboard_append('i can has clipboardz?')

self.output_label = Label(master, text="COutput')

self.label = Label(master, text="Input:")
self .entry = Text(master, height=1, width=50)
self.label_firstname = Label(master, text="First Name:")
self .entry_firstname = Text(master, height=1, width=50)
self.label_tel = Label(master, text="Tel:")
self .entry_tel = Text(master, height=1, width=50)
self .output = Text(master, height=10, width=50)
self.search_button = Button(master, text="Search",
command=lambda: self.update("search"))
Button(master, text="Add",
command=lambda: self.update("add"))
Button(master, text="Get All",
command=lambda: self.update("get_all"))

self.add_button

self.all_button

# LAYOUT

self.label.grid(row=0, column=0, sticky=W)
self.label_firstname.grid(row=0, column=1, sticky=W)
self.label_tel.grid(row=0, column=2, sticky=W)

#input familyname

self .entry.grid(row=1, column=0, columnspan=10, sticky=W+E)

# firstname et tel

self .entry_firstname.grid(row=1, column=1, columnspan=10, sticky=W+E)
self.entry_tel.grid(row=1, column=2, columnspan=2, sticky=W+E)

# command




def

40

def

def

def

def

def

self .search_button.grid(row=2, column=0)
self.add_button.grid(row=2, column=1)
self.all_button.grid(row=2, column=2)

# Output
self .output_label.grid(row=3, column=0, sticky=E)

# output
self.output.grid(row=4, column=0, columnspan=5, sticky=W+E)

update(self, method):
familyname = self.entry.get("1.0",END).strip()
firstname = self.entry_tel.get("1.0",END)
tel = self.entry_tel.get("1.0",END)
# clean ends of words
familyname = familyname.strip()
firstname = firstname.strip()
tel = tel.strip()
if method == "search":
result = self.search(familyname)
elif method == "add":
result = self.add(familyname, firstname, tel)
elif method == "get_all":
result = self.get_all()
else: # reset
print ("method", method)
result = familyname
self.output.insert (END, str(result))

add(self, familyname, firstname, tel):
return self.model.ajouter(familyname, firstname, tel)
search(self, familyname):
result = self.model.rechercher(familyname)
if result:
return result
else:
return "'Ys' not found"/familyname
get_all(self):
return self.model.get_all()

run(self,):
self .master.mainloop()

controller3():

# This program allows you to search the number
# in a table by its name, and display

# and read data from the keyboard

data_model = model_file()

my_viewer = view_tk(data_model)




my_viewer.run() # launch GUI

X4 Homework L}Jm s

Redo the student mentoring project with the MVC architecture.

o Language : to choose : Python/Java/PHP.

e Data models : XML file with Access using the DOM API.
o View : to choose : Console/ graphical interface/ web.

o Controller : Student monitoring operations.

MVC. & gl oM Gaglie £ 2 s

Python/Java/PHP (p o j&) iag dlad -
API DOM aauly wel 35 xml Cao : UL I

s [hn gy Ay [ pls) o LA e g ]y
) ks LS ;,w, .

Addtional questions (optional) (a,l)) lgha\;ﬂij

Use the Flask web framework to manipulate and display the Mus’haf based on the Quran file Quran-
juza—amma.xmlr.o ¢

XML %y 6 531 OLA1 dwe o Lo Ciameall 2 ) Flask faall o] fana

2Nix) References @" S

« Tutorial points, MVC Framework - Introduction ! (point, 2022).
.(2013 Issam,)2 Model-View-Controller laé (\.,\é-;m\.: Sl g ‘(‘L"“ Sy

(2022, A £A1)° MVC godl Jat e 4l 2l
« Applications orientées données (Cours CNAM NSY 135) 4 (Philippe Rigaux, 2021).

yNm) Additional exercises soncll oy 2

o Discover design patterns similar to MVC: MVP, MVVM.
o List the best frameworks that use the MVC architecture.

o Use Flask or Django to create a web interface for the student mentoring project.
MVVM MVP, : MVCJ &Ll CSL&’\ Casis) .
MVC. % lans paicd g Josll LT Jil $31 -
N S Rk ) 5% Django j Flask foazsl -

https://www.tutorialspoint.com/mvc_framework/
https://informatic-ar.com/mvc_java/?
https://arabicprogrammer.com/article/6434275856/°
‘http://orm.bdpedia.fr/mvc.html
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o Chapter 3: Design patterns

¢ Objectives Cslaal: Design patterns (Factory method, Abstract Factory Method)
e Data ol
« Tools &lssl : Python

Part TP
Part 1

Without Design patterns

3 Jad

Run the following program: :é’ | é\; il i

#!1/usr/bin/env python
# —*- coding: utf-8 —*-

# A simple static factory method.

import sys

class Circle(Shape):
def draw(self): print("Circle.draw")
def erase(self): print("Circle.erase")

class Square(Shape):
def draw(self): print("Square.draw")
def erase(self): print("Square.erase")

if __name__ == "__main__":
for type in ("Circle", "Square" ,"Circle", "Square"):

if type == "Circle":
shape = Circle()

elif type == "Square":
shape = Square()

else:
print "Bad shape creation: " + type
sys.exit ()

shape .draw()
shape.erase()

#http://python-3-patterns-idioms-test.readthedocs.io0/en/latest/Factory.html

Edit the code to add a triangle and rectangle shape. c by ke K2 BLY 5 S Jae

Simple Factory method

We want to encapsulate the object instantiation operation, using a ShapeFactory class

ShapeFactory _aue r\.\&::mlf S L] e Cal s

class ShapeFactory:
O@staticmethod
def createShape(type):



if  type == "Circle": return Circle()
elif type == "Square": return Square()
else:
print "Bad shape creation: " + type
sys.exit()
if __name__ == "__main__":
for type in ("Circle", "Square" ,"Circle", "Square"):
shape = ShapeFactory.createShape(type)
shape .draw()

shape.erase()

Edit the code to add a triangle and rectangle shape. c ks She S5 BLY 5 S Jae

NN Factory method

We want to create a specialized Factory (ShapeFactory_SCT) which only produces squares, circles,

and triangles. Another Factory (ShapeFactory_SCR) which only produces squares and circles and

rectangles.

Y (ShapeFactory_SCR) A e s ol Sy ol L = (ShapeFactory_SCT) _a.ass e 2
cOMandly Fleally Ol LY oL

Application : We want a stock management application, our client requires having three
types of accounts:

e a manager account, to manage the stock, make purchases and orders, see the total incomes.
e a seller account, to allow sellers to sell, make purchases and orders.
o A visitor account to allow customers to view stock, make purchases and place orders.
Propose a design pattern, taking inspiration from the class diagram.
Implement base classes and creation class.
UL e ol 83 s 0, OF 0y s g1 5,15 s a5
Apad) o, colllly (| 2l olle Ll G2 515y e Clus
collllly o) 2l olle dj?p C#L ¢WJLUCf*chC@ ol o
.ggpud\ﬂJlg 4,ﬂ\c>@é>¢bap 092 U2 «Sleall CPM&‘;U ol o

rtall Jaesdl o)) o e et bt 53
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Compte CompteFactory
+stock() +createCompte()
+achat()
+commande( ) %
ConcreteCompteFactory
| +createCompte()

Vendeur Visiteur Gestionnaire :




Part 2 Abstract Factory

We return to the classes of the first part.
We want to Create 2D shapes and 3D shapes, according to the following diagram.

A Bzt e 3D sl @38 I3 I ot ols JET L] 6 b oI ol Sliol U 550

create the subclasses square2D, Square3D, circle2D, circle3D.
Create the abstract Factory, ShapeFactory

Create concrete factories ShapeFactory2D, and ShapeFactory3D
The following code just illustrates examples.

circle3D. circle2D, Square3D, square2D, 4. 4 dtwi}“ ‘Ls:ﬁ
ShapeFactory Factory) (abstract L—Sfa\ FNY C',al\ @:ﬁ
ShapeFactory3D 4 ShapeFactory2D (nsldl Gpmiall @:ﬁ

o1 Y1 amy QI 5800 o

class ShapeFactory:
@staticmethod
def createShape(type):
pass

class ShapeFactory2D(ShapeFactory):

O@staticmethod

def createShape(type):
if  type == "Circle": return Circle2D()
elif type == "Square": return Square2D()

else: return None

#Ezemple

class Circle2D(Circle):
def draw(self) : print("Circle.draw2D")
def erase(self): print("Circle.erase2D")

# 2D objects creation

for type in ("Circle", "Square" ,"Circle", "Square"):
shape = ShapeFactory2D.createShape(type)
shape .draw()
shape.erase()




Part 3 Singleton

Test the following code ENFYS o

\

class Singleton (object):
instance = None # static attribute of the class
def _ _new__(cls):
"""standard Python construction method"""
if cls.instance is None:
cls.instance = object.__new__(cls)
return cls.instance

# Use
monSingletonl = Singleton()
monSingleton2 = Singleton()

# monSingletonl and monSingleton2 return the same instance
assert monSingletonl is monSingleton2
print (monSingletonl, monSingleton2)

Propose a class that allows you to open a file for writing, It is necessary to ensure that access to

the file is unique

Propose a class that allows you to connect to a database then close it, It is necessary to ensure
that access to the database is unique

Improve the solution by allowing simultaneous access to the file/database for a limited number
W3 i 3 s o) Ve Gall) 1) D1 0,5 0T e BB (oo 8 N e, Lo 53
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pA#Y Part 4 Builder Pattern

Consider the story class that simulates Facebook, Instagram and Youtube stories.
A Story is composed of photo, video, special effects, decorations, music, but it does not contain all
these components at the same time. So we can have several configurations.
.Youtube, Instagram, Facebook 2.8 5 £ A aadl (oo (25
Al el ) s DU S oda LT (i F Y By ¢ gy D)y Bole DM 5y b sbliey s L A
.O\;\.\c;}/\ o

class Story:

nimnn

Represent the complex object under construction.
def __init__(self,):
self.parts = []
def add(self, part):
self.parts.append(part)
def show(self,):
print(self.parts)

We want to create a class that allows you to create the different components of a story.

class Builder():

mnmnn

Specify an abstract interface for creating parts of a Product
object.

nimnn

def __init__(self):
self.story = Story()

def _build_image(self):
pass

def _build_music(self):
pass

def _build_effet(self):
pass

def _build_video(self):
pass

We want to create a class that allows you to configure the creation of stories by

1§ Caadl L] shiel N et Caino o] oy 5

o story basic (just a picture) (L 5)50) dart W8
e story with music Py - da8
o story video with special effects dols OS5 5 odd L. Lad

class StoryDirector:

nmnn



Construct an object using the Builder interface.
def __init_ (self):
self._builder None
def construct(self, builder):
self._builder = builder
def basic_story(self,):
print ("*** create basic story *xx*x")
self._builder._build_image()
def photo_music_story(self,):
print ("*** create photo + music story *xx*")
self._builder._build_image()
self. builder. build_music()
self._builder._build_effet ()
def video_story(self,):
print ("x*x create video story **x")
self. builder._build_video()
self. builder. build_effet()

We want to create a class that allows to create special components for FaceBook and Instagram
Instagram, FaceBook J &wls <l,Sa L2l el e L]

class FacebookConcreteBuilder(Builder):
Construct and assemble parts of the product by implementing the
Builder interface.
Define and keep track of the representation it creates.
Provide an interface for retrieving the product.
def _build_image(self):
self.story.add("image facebook")
def _build_music(self):
self .story.add("music facebook")
def build_effet(self):
self .story.add("effect facebook")
def _build_video(self):
self .story.add("video facebook")

class InstagramConcreteBuilder (Builder):
Construct and assemble parts of the product by implementing the
Builder interface.
Define and keep track of the representation it creates.
Provide an interface for retrieving the product.
def _build_image(self):
self.story.add("image Instagram")
def build music(self):
self.story.add("music Instagram")
def build_effet(self):
self.story.add("effect Instagram")
def _build_video(self):




self .story.add("video Instagram")

Test main function call

def main():
concrete_builder = FacebookConcreteBuilder()
director = StoryDirector ()
director.construct (concrete_builder)
director.basic_story()
story = concrete_builder.story
story.show()
concrete_builder2 = InstagramConcreteBuilder ()
director = StoryDirector()
director.construct(concrete builder2)
director.video_story()
story = concrete_builder2.story
story.show()

if __name__ == "__main__":

main()

Questions

Given the Sandwich object which consists of the varieties of ingredients, we want to give names to
the different configurations (choices) of the sandwiches in order to facilitate the task of creating
the sandwiches:

g Joed) s lazl 2 (Ohles V1) OblueYl ed a5 Gate SUSe ab ol (Jasd) ks GBI 28

ezl La]
o Shawarma Sandwich Loy ld 5
o Ground meat S VJ- o el
o Fried with omelet. o2l s Wl

o FEtc.
Implement product creation using Builder. )
Builder. «lJ k¢ el Sl #Lad) &
A new car is sold in several options (the basic, the whole, with or without some options.
Implement the creation of car objects according to orders.
(s 5 DL Gan e a0 el V1) DL sy 5] Sl ¢l
u,ﬂd\%ﬁx»s)gJ\cqu';Lﬁlé%
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Practical works n°7 7 VSJ o) Jedll

¢ Chapter 3: Design patterns 3 Jadl

¢ Objectives Cslaal: Structural Design patterns
o Data <ll.:
e Tools Q\)J : Python

Part TP
Adapter d;s‘-\

PATIRE

Run the following program

sC',(

class Person:
def __init__(self, nom, prenom):
self .nom = nom
self.prenom = prenom

class personne:
def __init__ (self, nomcomplet):
self.nom = nomcomplet

class adapter(personne):
def __init__(self, person):
self.nom = person.nom +'"-'"+ person.prenom

def main():
# personne
personOne = Person("Akli", "Mohand")
per = adapter(personOne)
print (per.nom)

return O
if __name__ == '_main__':
main()
Questions :

Analyze the pattern and cite its advantages.
wobl s 531y L3l
The date is stored on the machine in YYYY/MM/DD format, we want to create adapters that
display dates in several styles (MM/DD/YYYY), (DD/MM/YYYY).
(MM/DD/YYYY)« LU s S A o2 Y2 slal] a7 YYYY/MM/DDe iz Sled) ke u:,& lé)l:l\
(DD/MM/YYYY).



class Facade:
nmnn
Know which subsystem classes are responsible for a request.

Delegate client requests to appropriate subsystem objects.
mmnn

def __init__ (self):
self._subsystem_1 = Subsysteml ()
self._subsystem_2 = Subsystem2()
self._subsystem_3 = Subsystem3()

def operation_retait_ccp(self):
self._subsystem_1.operationl()
def operation_virment_ccp(self):
self._subsystem_1.operation2()
def operation_fact_eau(self):
self._subsystem_2.operationl()
def operation_fact_elec_gaz(self):
self._subsystem_3.operationi()

class Subsysteml:
Implement subsystem functionality.
Handle work assigned by the Facade object.
Have mno knowledge of the facade; that is, they keep mo references to
it.

nimnn

def operationl(self):
print("operation retrait ccp")

def operation2(self):
print("operation vierment ccp")

class Subsystem2:
mmnn
Implement subsystem functionality.
Handle work assigned by the Facade object.
Have no knowledge of the facade; that is, they keep mo references to
it.

nimnn

def operationl(self):
print("operation payment facture de 1'eau ADE")
class Subsystem3:

nmnn

Implement subsystem functionality.




def

Handle work assigned by the Facade object.
Have mno knowledge of the facade; that s,

1t.

nmnn

def operationl(self):

print("operation payment facture

main() :

facade = Facade()
facade.operation_retait_ccp()
facade.operation_virment_ccp()
facade.operation_fact_eau()

facade.operation_fact_elec_gaz()

they keep mo references to

de Eletcricité/gaz Sonelgaz")

if __name__ == "__main__":
main()
Questions

There are several information resources for computer science students;

Propose a facade to group displays in one place.

o Site de département
e e-learning-Info Plateform

o University elearning platform

e Department, Faculty and university fFaceBook pages

e Student groups

Algérie Poste uses two strategies:

Ut
[\)

e Unique counter for all operations

o Specialized counter for each operation

o Criticize the two strategies
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Proxy 5!

class RealSubject:

nmnn

The RealSubject contatins some core business logic. Usually, RealSubjects are
capable of doing some useful work which may also be very slow or sensitive -
e.g. correcting input data. A Proxzy can solve these issues without any
changes to the RealSubject's code.

nmnn

def request(self):
print ("RealSubject: Handling request.")

class Proxy(RealSubject):

def

mnn

The Prozy has an interface identical to the RealSubject.
nimn

def __init__(self, RealSubject):
self._real_subject = real_subject

def request(self):
The most common applications of the Proxzy pattern are lazy loading,
caching, controlling the access, logging, etc. A Proxzy can perform one
of these things and then, depending on the result, pass the execution to
the same method in a linked RealSubject object.

mnnn

if self.check_access():
self._real_subject.request()
self.log_access()

def check_access(self):
print ("Proxy: Checking access prior to firing a real request.")
return True

def log_access(self):
print ("Proxy: Logging the time of request.", end="")

client_code(subject: RealSubject):

The client code is supposed to work with all objects (both subjects and
prozies) via the Subject interface in order to support both real subjects
and proxies. In real life, however, clients mostly work with their real
subjects directly. In this case, to tmplement the pattern more easily, you
can extend your proxy from the real subject's class.

mnn




# ...
subject.request()

# ...

if __name__ == "__main__":
print("Client: Executing the client code with a real subject:")
real_subject = RealSubject()

client_code(real_subject)
print ( nn )
print("Client: Executing the same client code with a proxy:")

proxy = Proxy(real_subject)
client_code (proxy)

Questions
Consider an access service to a sports hall or a stadium.
Create the proxy that allows you to check the health pass (covidl9) before entering the place.
ol 51 2l 368 U] Il 31 Bets L]y
O dss gy, @A\;\fp\ o sl proxy )1 Cao &’LJT

To submit the visa file, embassies make contracts with specialized companies.
Realize the proxy diagram for the visa application filing operation.
aasie K 3 e Olli) Blae bl lile ablal
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Behavioral design patterns: Strategy

#Define a family of algorithms, encapsulate each one, and make them

#interchangeable. Strategy lets the algorithm vary independently from
#clients that use 4t.

class Context:
nimnn
Define the interface of interest to clients.

Maintain a reference to a Strategy object.

def __init__(self, strategy):
self._strategy = strategy

def context_interface(self):
self._strategy.algorithm_interface()

class Strategy():
nimnn
Declare an interface common to all supported algorithms. Context

uses this interface to call the algorithm defined by a
ConcreteStrategy.

nimnn

def algorithm_interface(self):
pass

class ConcreteStrategyA(Strategy):

nimnn

Implement the algorithm using the Strategy interface.

nimnn

def algorithm_interface(self):
pass

class ConcreteStrategyB(Strategy):

nmnn

Implement the algorithm using the Strategy interface.

nmnn

def algorithm_interface(self):
pass

def main():
concrete_strategy_a = ConcreteStrategyA()
context = Context(concrete_strategy_a)
context.context_interface()

if __name__ == "__main__":
main()
Questions

We want to implement the transition between the years of study in bachelor’s and master’s




degrees (the average and the necessary credits, as well as the required units.)
(bl olus ) NS 4 5y ol S.LafY\, Juall) allly bt d Gyl Ol o JasVl 48 b a2, o 5
We want to implement a bank credit procedure with or without interest.
by 0o WL &Sl 2 A a2 5



Behavioral Design patterns :Observer

nnn

Define a one-to-many dependency between objects so that when one object
changes state, all its dependents are notified and updatedautomatically.

nnn

class Subject:
Know its observers. Any number of Observer objects may observe a
subject.
Send a notification to its observers when its state changes.
def __init__(self):
self. observers = set()
self._subject_state = None

def attach(self, observer):
observer._subject = self
self. observers.add(observer)

def detach(self, observer):
observer._subject = None
self. observers.discard(observer)

def _notify(self):
for observer in self._observers:
observer.update(self._subject_state)

def subject_state(self, arg):
self._subject_state = arg
self._notify()

class Observer():

nimnn

Define an updating interface for objects that should be notified of

changes in a subject.
nmnn

def __init__(self):
self._subject = None
self. observer_state = None

def update(self, arg):
pass

def show(self,):
print(self._observer_state)

class ConcreteObserver (Observer) :
nimnn

Implement the Observer updating interface to keep its state

ot
=~



conststent with the subject's.
Store state that should stay consistent with the subject's.

nimnn

def update(self, arg):
self._observer_state = arg
# ...

def main():
subject = Subject()
ahmed_observer = ConcreteObserver ()
salem_observer = Concretelbserver ()
subject.attach(ahmed_observer)
subject.attach(salem_observer)

subject.subject_state(123)

ahmed_observer.show()
salem_observer.show()

subject.subject_state(99)

ahmed_observer.show()
salem_observer.show()

if __name__ == "__main__":
main()
Questions

We want to implement a notification class from the department site, where the student can
register to receive notifications of new posts.

Byl Oyl Olhles] g Jamadl Al Ko Co coedll @ n o O] b Bk S
We want to implement a calendar where users can sign up to receive reminders.
oSl B Ogeindl b din (58) b, s
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R %4 Homework L}Jm >3

Choose 3 design patterns (one per category), then implement the questions for each pattern.

ot Al E TG (G o dely) e LUT 2O

Addtional questions (optional) (a,l) lgha\;ﬁij

For the management of a tourist agency, we want to develop:
o A facade for outsourced services: transportation, accommodation and catering.
o Multiple strategies for each service, to satisfy different customer budgets.
o Adapters for paying in dinars for services abroad.
o An access control to resources to avoid overlapping booking (use singleton patterns).
o Possibility of canceling booking (use the memento pattern)
Pl WBYY, ) ilde Wladl) leu Facade gy
AR SOl ) eds K Sadmme DLl -
Sk G oleadtl Jlas )kl U Adapter oV e
Singleton). & 8l Lt puszal) daladll Ol E) Coand 550 A el 3 ;a;:)\ .
memento) Lt ptsnal) S| W) LK) .

Questions :

o Draw class diagrams. Colo VI ollakaz o )
o Explain patterns use. f:...,a:i\ LT Jlenzsl . )
o Simulate class implementation. AN i, 5 [
oK) References @'\ S

.(2021 Hikmat,)ﬁlzjd\ W\, Pattern Design 3,55 «So u”"j .

p XMWY Additional exercises gexll 8

https://2nees.com/courses-and-articles/design-pattern®


https://2nees.com/courses-and-articles/design-pattern

Practical works n°8 8 VSJ o) Jedll

¢ Chapter 3: Design patterns 3 Jadl

« Objectives slusl: Reflectioni.Kx Y|
o Data bl
« Tools &lssi : Python

Part TP
Fontion type()

Run the following scripts and note the results é\:&)\ J;:“j VI é\ 9! s
1l a =12
2| b = 13.57
3] ¢ = True
o d =12 + 3j

6| print(type(a))
7| print(type(b))
8| print(type(c))
o print(type(d))

1| mystr = 'Salam Alykom!'
2| mylist = [1, 2, 3, 4, 5, 6, 7]
3| mytuple = (80, 'TD', 15, 'Cours')

5| print(type(mystr))
6| print(type(mylist))
7| print(type(mytuple))

1| my_tuple = (10, 'Hello', 45, 'Hi')
2| my_dict = {1: 'One', 2: 'Two', 3: 'Three'}

4| if type(my_tuple) is not type(my_dict):

5 print("Both variables have different object types.")
6| else:
7 print("Same Object type")

The type() function allows you to create a type dynamically, execute the script.
Then explore the documentation for the type() and vars() functions.

Eoales 5 oL type () dls &l 55
()varss type() Jisully moldl Sl CatSaal 2 21 s

11 a = type('Test', (object, ), dict(x = 'Hello', y = 10, z = 'World'))
2

3| print(type(a))

60
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11

12

13

print (vars(a))

Exemple d’application : calculer en contrélant le type des arguments

Application example : calculate by checking the type of the arguments

LlJies s ﬁ,d\ g Pl sl b

def calculate(x, y, op='sum'):
if not(isinstance(x, int) and isinstance(y, int)):
print(f'Invalid Types of Arguments - x:{type(x)}, y:{type(y)}")
raise TypeError('Incompatible types of arguments, must be integers')

if op == 'diff':
return x - y
if op == 'mult':

return x * y
# default is sum
return x + y

Improve the calculate function to allow calculations with integers and real numbers.

il ) 51Vl el 31Vl Ol Wl e

isinstance() function

Test if variables are instances of standard types.

el NI ) ettt el OF e 322

int_1 7
str_1 = "Learn Python"
list_3 = [2, 4, 6]

print ("Is int_1 an integer?" + str (isinstance (int_1, int)))
print ("Is int_1 a string?" + str (isinstance (int_1, str)))
print ("Is str_1 a string?" + str (isinstance (str_1, str)))
print ("Is list_1 an integer?" + str (isinstance (list_1, int)))
print ("Is list_1 a 1list?" + str (isinstance (list_1, list)))

# test if 1ts types s in a list
print ("Is int_1 integer or list or string?" + str (isinstance (int_1, (1list, str,
print ("Is list_1 string or tuple?" + str (isinstance (list_1, (str, tuple))))

Test if a variable is an instance of a class Cpme e ) oy ) ol Gad

class Testl:
a =6

testInstance = Testl ()
print (isinstance (testInstance, Testl))

print (isinstance (testInstance, (list, tuple)))
print (isinstance (testInstance, (list, tuple, Testl)))

int))))



vars() function

1| class Student:

2 def __init__(self, name = 'Leo', age = 22, course = 'MBA', city = 'Mumbai'):
3 self .Name = name

4 self.Age = age

5 self .Course = course

6 self.City = city

s| obj = Student()
9| print('Dictionary output is:', vars(obj))
10

11| obj2 =obj = Student("Samir", 22, "MBB", "Bouira')

12| print('Dictionary output is:', vars(obj2))
dir() function
Show methods and attributes of a module or class aall j o g @lasy Jlgs 2 2]

[

import random
print("The random library's contents are as follows::")
print (dir (random))

»

w

Show attributes/methods of a variable of given type :;w g5 o e sy olee (2 2!

number = [1, 2, 3]
print (dir (number) )

-

M

Re-test the previous script with a variable of type list, dict, float, and without parameters.
vLiley Oy floate dicte liste gy o o pliszal Ll 2Ll Y £ el
Show methods and attributes of a class el alasy dlys (2 0!

1| class Student():

2 def __init__(self,x):
3 return self.x

4| # Calling function

5| att = dir(Student)

6| print(att)

You can customize the dir() method for a given class. e i) dir() )l 2ad S

1| class Student():

2 def __init__(self,x):
3 return self.x

4 def __dir_(self):

5 return [10,20,30]

6| s = Student()
7l att = dir(s)
8| print(att)
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11

12

13

14

15

16

17

18

10

11

Extracting Python class details

Analyze the following script execution result:

Of:‘d o Jmawc\w." \

QL £l Jas el o

class Data:
nn IIDa'ta Class nmnn
d_id = 10

class SubData(Data):
HIIIISubData, CZ/G/SS”"”
sd_id = 20

print(Data.__class__)
print(Data.__bases__)
print(Data.__dict__)
print(Data.__doc__)

print(SubData.__class__)
print (SubData.__bases__)
print(SubData.__dict__)
print (SubData.__doc__)

Dynamic modification of attributes _aflad oludl Qo

class A:
pass
# Dynamic adding of attridbute to class A
Ax =1
a =40

# Dynamic adding of attribute to object a
a.y =2

print("Attributes of class A: ",vars(A))
print("Attributes of instance a: ",vars(a))

Since methods are just a special type of attribute, this means we can also add methods at runtime.
Let’s modify our class by dynamically adding a __init_  method.

o) —imit_alls Bl Caall Al s olel Jlys 3] Uaf e 1) cpatladil oo (ol 5,2 2 i OY

Kalys

self.x =1
class A:
pass
setattr(A, ' init ', init)
a=AQ
print(a.x)

def init(self): # the function and argument can have any name

We can take this concept a step further by modifying the _ code  attribute of a function. This

time by simple assignment:

63
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Aot 15k] 530 840 dn ) __code__ Rols Sy cppgdll Vin 3 oot of g

def test():

return "Test old code"
print(test())
# ~ test.__code__ = (lambda = : print("Hello", z)).__code__
test._ _code__ = (lambda: "Test new code").__code__
print(test())

call__ () Method

Python has a set of built-in methods and _ call___ is one of them. The _ call  method allows
Python programmers to write classes where instances behave like functions and can be called like a
function. When the instance is called as a function; if this method is defined, x(argl, arg2, ...) is a
shortcut for x.___call__ (argl, arg2, ...).

SIS & ax ol 4& Python 2 4 __call__ 4l CME Lo sty call__y 2wl dlplll e dey# 0l (s

Jobasl o (o arg, x(argl, OB clldl ods oy 5 £ 13) @S 54 S Lt )l S bsles! oSy dlpdl Jee
o(ver arg2, x.__call__(argl,

class Product:
def __init__(self):
print ("Instance Created")

# Defining __call__ method
def __call__(self, a, b):
print(a * Db)

# Instance created
ans = Product()

# __call__ method will be called
ans (10, 20)

The callable() function : tests whether a class or variable can be called as a function

WS n ol S eletid (Kl o 067 13] Lo callable(): ) e

print("Is str callable? ", callable(str)) # str class
print("Is len callable? ", callable(len)) # len function
print("Is list callable? ", callable(list)) # list class

num=10
print("Is variable callable? ", callable(num))

Test the following script: a3V é\; il g},

zC',‘

class student:
def greet(self):
print("Hello there")

std = student()
print("Is student class callable? ",callable(student))




7| print("Is student.greet() callable? ",callable(std.greet))
8| print("Is student instance callable? ",callable(std))

Test the following script:

:C;,‘

| é\{,})\ u}-

class student:

[

2 def greet(self):

3 print("Hello there")

4

5 def __call__(self):

6 print("Hello, I am a student.")

s| std = student()
print("Is student instance callable? ", callable(std))
10| print(std())

©

Application

- 3
20

We want to apply these notions to an example of a class for the management of complex numbers.

AU sl e Joladl Gl Jlie e oalill ods s oy 5

#!/usr/bin/env python
# —*— coding: utf-8 —*-
class ComplexIt(object):
def __init__(self, real, imag=0.0):
self.real = real
self.imag

imag

def __add__(self, other):
return ComplexIt(self.real + other.real,
self.imag + other.imag)

def __sub__(self, other):
return ComplexIt(self.real - other.real,
self.imag - other.imag)

def _mul_ (self, other):
return ComplexIt(self.real*other.real - self.imag+other.imag,
self.imag*other.real + self.real*other.imag)

def __truediv__(self, other):

r = float(orl**2 + oi**2)
return ComplexIt((sr*orl+si*oi)/r, (si*orl-sr*oi)/r)

def __abs__(self):
return sqrt(self.real#**2 + self.imag**2)

def __neg__(self): # defines -c¢ (c is ComplexIt)
return ComplexIt(-self.real, -self.imag)

def __eq__(self, other):

sr, si, orl, oi = self.real, self.imag, other.real, other.imag # short for




return self.real == other.real and self.imag == other.imag

def _ne (self, other):
return not self.__eq__(other)

def __str__(self):

return '(%g, %g)' % (self.real, self.imag)

def __repr__(self):
return 'ComplexIt' + str(self)

def __pow__(self, power):
raise NotImplementedError ('self**power is not yet impl. for ComplexIt')
def _illegal(self, op):
print('illegal operation "%s" for ComplexIt numbers' 7 op)
def __gt__(self, other): self._illegal('>")
def __ge__(self, other): self._illegal('>=")
def __1t__(self, other): self._illegal('<')
def __le__(self, other): self._illegal('<="')

if __name__ == '__main__':
a = ComplexIt(1,5)
b = ComplexIt(3,2)

# usual operations
print(a)

print (b)

print (a+b)
print(a-b)

print (a*b)
print(a/b)
print(a<=b)

# addition with integer
a+ 4.5

a + ComplexIt(4.5, 0)
print(x, y, x==y)

< M
o
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'R El References 6“/

¢ Reflection in Python https://www.geeksforgeeks.org/reflection-in-python/

o Python Reflection and Introspection https://betterprogramming.pub/python-reflection-and-introspe


https://www.geeksforgeeks.org/reflection-in-python/
https://betterprogramming.pub/python-reflection-and-introspection-97b348be54d8

Python Type() https://www.toppr.com/guides/python-guide/references/methods-and-functions/
methods/built-in/type/python-type/

Python type() Function [With Easy Examples| https://www.digitalocean.com/community/
tutorials/python-type

Hans Petter Langtangen, Introduction to classes, 2016 http://hplgit.github.io/primer.
html/doc/pub/class/

Hans Petter Langtangen, A Primer on Scientific Programming with Python, Springer, 2014
(Langtangen, 2014)


https://www.toppr.com/guides/python-guide/references/methods-and-functions/methods/built-in/type/python-type/
https://www.toppr.com/guides/python-guide/references/methods-and-functions/methods/built-in/type/python-type/
https://www.digitalocean.com/community/tutorials/python-type
https://www.digitalocean.com/community/tutorials/python-type
http://hplgit.github.io/primer.html/doc/pub/class/
http://hplgit.github.io/primer.html/doc/pub/class/

Practical works n°9 9 VSJ k! Jedll

¢ Chapter 3: Meta programming: Aspect oriented Programming 3 Jrad

¢ Objectives Cslasl: Module Creation, Aspect Oriented Programming
o Data <ll:

e Tools & ,;T : Python, unittest, aspectlib

2.10.1

Module Creation Lty sdoy L)

Returning to the example of the ComplexIt class, we want to create a complex number manipulation

module.

Save the script as "complexit.py”, then run the script.

A5 21 pe Jolod 5y 5L28] oy ;7 Complextte 25741 5l o Jlie ) 5
v f: “complexit.py" (wl.: é\sj)ﬂ L)

#!/usr/bin/env python
# —*- coding: utf-8 —*-
class ComplexIt(object):

def

def

def

def

def

def

def

def

def

__init__(self, real, imag=0.0):
self.real = real
self.imag = imag

__add__(self, other):
return ComplexIt(self.real + other.real,
self.imag + other.imag)

__sub__(self, other):
return ComplexIt(self.real - other.real,
self.imag - other.imag)

__mul__(self, other):
return ComplexIt(self.real*other.real - self.imag+*other.imag,
self.imag*other.real + self.real*other.imag)

__truediv__(self, other):

sr, si, orl, oi = self.real, self.imag, other.real, other.imag # short for
r = float(orl**2 + oi**2)

return ComplexIt((sr*orl+si*oi)/r, (si*orl-sr*oi)/r)

__abs__(self):
return sqrt(self.real**2 + self.imag*+*2)

__neg__(self): # defines -c (c is ComplexIt)
return ComplexIt(-self.real, -self.imag)

__eq__(self, other):
return self.real == other.real and self.imag == other.imag

__ne__(self, other):




return not self.__eq__(other)

return ' (g, %g)' % (self.real, self.imag)

raise NotImplementedError ('self**power is not yet impl. for ComplexIt')

print('illegal operation "%s" for ComplexIt numbers' 7% op)

self._illegal('>")
self. _illegal('>=")
self._illegal('<')
self._illegal('<=")

def __str_ (self):
def __repr__(self):
return 'ComplexIt' + str(self)

def __pow__(self, power):

def _illegal(self, op):

def __gt__(self, other):

def __ge__(self, other):

def __1t__(self, other):

def __le__(self, other):
if __name__ == '__main__"':

a = ComplexIt(1,5)

b = ComplexIt(3,2)

# usual operations
print(a)

print(b)
print(atb)
print(a-b)

print (a*b)
print(a/b)

print (a<=b)

# addition with integer

X=
y:

a+ 4.5
a + ComplexIt(4.5, 0)

print(x, y, x==y)

Call ComplexlIt class from another file : ”trycomplex.py”

A1 ale oy ComplexIt (ot sledinl

from complexit import ComplexIt
# ~ import complexit

def main(args):

a =
b =

ComplexIt(1,5)
ComplexIt(3,2)

# usual operations
print(a)

print(b)

print (a+b)




print(a-b)
print (a*b)
print(a/b)
print (a<=b)

# addition with integer
x= a + 4.5
y= a + ComplexIt(4.5, 0)

print(x, y, x==y)
return O
if __name__ == '__main__"':

import_sys
sys.exit(main(sys.argv))

Edit the "complexit.py” file to avoid duplicate output.

pRIIWE Test unit creation

Save the script as "testcomplexit.py”, then run the script.

Nalatl OIS i "complexit.py” Call Jae

ua.é- Sb} c«ml

ol f’- “testcomplexit.py”c {‘\,L iL’J‘j | i)

import unittest
from complexit import ComplexIt

class ComplexTestCase(unittest.TestCase):
"""Tests for “complexit.py ."""

def test_addition(self):
"""Test complex addition”""
a = ComplexIt(1,2)
b = ComplexIt(2,2)
c= ComplexIt(3,4)
self.assertEqual(a+b, c)
self.assertNotEqual(a+b, 0)
self.assertTrue(a+b==c)

if __name__ == '_ main__':
unittest.main()

Add other methods to test other operations

Sl 1 LY o2 Vs Cal

PREY Decorators Use

Run the following script

70
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def my_decorator (func):
def wrapper():
print ("Something is happening before the function is called.")
func()
print ("Something is happening after the function is called.")
return wrapper

Omy_decorator
def say_salam():
print("Salam!")

if __name__ == '__main__"':

say_salam()

Gy

Run the following script FaiEs

# ~ def my_decorator(func):
# ~ def wrapper(*args, **kwargs):
# ~ print ("Something s happening before the function is called.")
# ~ func(*args, **kwargs)
# ~ print ("Something is happening after the function is called."”)
# ~ return wrapper

def my_decorator (func):
def wrapper (*args, **kwargs):
print("Something is happening before the function is called.")
print("Function called", func.__name__, " with arguments ", kwargs,args )
func(*args, **kwargs)
print ("Something is happening after the function is called.")
return wrapper

Omy_decorator
def say_salam(name="Ahmed"):
print("Salam!"+" ya "+name)

Omy_decorator
def say_hello(name="Ahmed"):
print("Hello!"+" ya "+name)

if __name__ == '__main__"':

say_salam(name="A1i")
say_hello(name="A1li")

Use decorators to parse the  add_ method in the "ComplexIt” class.
Use the functions seen in reflexivity practicals to analyze the ComplexIt module.
"ComplexIt's Cuo 3 ——add__ Il Jod b 5L o]
ComplexIt, 3l |od 28V 5k S bl L’;J\ I o]
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yRONY Aspects oriented programming

Install aspectlib library

o 5 Al 22 )

aspectlib 425 ;;}

pip install aspectlib

Test the following code on ComplexIt module

Complexlt su5 Je JI) 5SS

import aspectlib

import aspectlib.debug

import sys

from complexit import ComplexIt

1

if __name__ == '__main__"':

lazy=True,):
a = ComplexIt(1,3)
b = ComplexIt(2,4)
print(a+ b)

with aspectlib.weave(ComplexIt.__add__
aspectlib.debug.log(print_to=sys.stdout, stacktrace=None,),

Test the following code on ComplexIt module

Complexlt 545 e LIl 5,80 O~

import aspectlib

import unittest

import sys

from complexit import ComplexIt

class MyTestCase(unittest.TestCase):
def test_stuff(self):
O@aspectlib.Aspect
def mock_add(self, value):

if value ==

else:

a = ComplexIt(1,2)
b = ComplexIt(2,2)
c= ComplexIt(3,4)

if __name__ == '__main__"':

unittest.main()

yield aspectlib.Return(0)
yield aspectlib.Proceed

with aspectlib.weave(ComplexIt.__add__

self.assertEqual(a.__add__(b), c)

, mock_add):




yRNY Homework e s

e ooty Y

2RN] References 6-\ S
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Tests n°1

Test n°1 : for chapter 1

oV Joadll 1035 2 el

Topic n°1

List the differences between DTD and XSchema

Classify computer languages according to use in Front-End and Back-End
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?

]E[ What is XML namespace?

Are spaces ignored by XML?

Can we use graphics in XML?

@ What is the contribution of MVC for the Front-End and Back-End.

Give the formula in Excel that calculates the attendance score based on the number of attendances
and the number of sessions.

Xschemay DTD (p &y ,4! §3I
Back-End 5 Front-End ailkly aaleY) g (3 Lplasw) uom 321 W) it
APT DOM,y XSL/T plasesl gy G54\ 531
XML e 280 2l el 2 L
$PCDATA, CDATA ¢y 3,3\ s Lo
XMLS 3 space name {‘“\ ol (2 L E
XML danly (D1 A)) Bl ol 5 o
XMLE & Sle gy pltszal (S5 Jo
€y Lol V) 2 y) MVC 28l 2 L [9]
ok sdey syabl Sl s e 2l I 5pad) (3h3) 0k bt ol e () Excel G il Lo

Topic n°2

Project : We want to develop a server dedicated to prayer timessdall =34 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.
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For the project :
Define a DTD for prayer times.
Use XSLT to display prayer times for a given city on a given date.

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

Topic n°3

(0.5 ¢4%0.25 <0.5] 0lhi) 1 ¢y )
API¢ DOM Cpes o §31
SGML DOM DTD XSD b sz Uiy 59 sV o601 Y1 Lo
$XHTML, HTML ( G4 b
(1 el el bl 3) 2 ¢ 2
syl JalyJly ol et e 8 53 el 48 LT3 e o
LTI Vi DTD =8 1 -

(ol s

o Y Bl UV (2 et s ) (BN XSLT 3,801 dlad 571 -2

AT 100 e ST O sl 16 (20 0L % 3 DOM 5K abss o8} -3

Al 2SS AT e Ao A e G Lgd (2 ol XSLT 5,01 tals o871 -4

e A B 2 S ST ST e AoV A o G Lo 2 sl 0 3 DOM 387 e e 287|500
XSD. J| DTD Jp -6

1

1

Exercise 1 (2pts [0.5, 0.25%4; 0.5)
List the advantages and disadvantages of DOM API?
Give the full name of each abbreviation and a brief definition: XSD DTD DOM SGML
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:
- QQ2- 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
according 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.
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Question 1: Design patterns (2pts: 0.5*4) Choose the appropriate design pattern for each case,
justifying your answer.

Medical clinics contain different specialties depending on the availability of doctors.

For the calculation of the continuous assessment mark, several methods are proposed: presenta-
tions, homework, tests.

A graphical interface that supports right-to-left languages.
A fast-food restaurant that offers completely personalized sandwiches on demand.
Question 2: DOM: (3pts: 2*1.5)
For Quran project: Write python function using DOM to find longest aya with number and sura.

For student tracking project: Write Python function using DOM to find non-excluded students
who can pass the catch-up exam 5\)4:.2}!\ Ole V1.

Topic n°2
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Exercise 1 (2 pts: 0.5*4)
Questions :
Give a definition of design patterns.
MVC is an architectural design; explain.
State the difference between the Adapter and the Facade.
State the difference between an Abstarct Factory and a Factory Method.

Choose an exercise from 2 and 3.

Exercise 2 (3*1 pts):

We want to create a test generator for a module. We want to generate several tests (testl and test2,
exam, catch-up #\,4ul). Test 1 contains questions from the first chapters, the second from the last
chapters, while the exams and the catch-up cover all chapters.

We want to generate the tests from

e a base of static questions: for example, "Q1- define XML, Q2- cite the advantages of DOM”
e or standard questions automatically generated with random data: x+ y? => 3+47

Questions :

Propose a design pattern and justify your choice.
Draw the class diagram for the solution.
Implement classes by simulating methods.
Exercise 3 (3*1 pts):
On an Algerian e-commerce site, the payment method is either currant account CCP or payment on
delivery. On the other hand, payment is only made in dinars.
We want to design our system to allow the extension of the system for new payment methods and
new currencies (Euro, Dollar).
Questions :

Propose one or more design patterns; justify your choice.
Draw the class diagram for the solution.
Implement classes by simulating methods.
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Chapter one test solutions

‘SNl Solution n°l

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.

Classify computer languages according to use in Front-End and Back-End

Backend Front end
PHP
Javascript (node.js) | Javascript
HTML CSS
XML JSON
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

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

What is the difference between CDATA and PCDATA?
PCDATA (parsed data) (CDATA not parsee data).
]E[ What is XML namespace?
Qualified name associated with DTD/Schema location.
Are spaces ignored by XML? Yes.
Can we use graphics in XML? Yes, inserted by link or represented in SVG.

@ What is the contribution of MVC for the Front-End and Back-End.  The MVC brings the
separation of profession between the Back and the front end.

Give the formula in Excel that calculates the attendance score based on the number of attendances
and the number of sessions.

Let A2 be the number of sessions, B2: the number of attendances
=IF(A2 - B2 >=3;0;3 — (A2 — B2))

Xschemay DTD (py 3,8 §3)

Xschema DTD
XML. s €l Lol il
XML 4sb Leols W

.sﬁmc;btmf\.:aqiﬂoig o Ol
oie pl5) i Ss 5 izis da £l
Back-End , Front-End i1y %Ly 1)) 8 plissul e 22,0 W Cino
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end Front | Backend
PHP
Javascript | (node.js) Javascript
CSS HTML
JSON XML
API DOM, XSL/T plaseal ¢y G341 53!
DOM XSL/T
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=IF(A2 - B2 >=3;0;3 — (A2 — B2))

‘WA Solution n°2

Project : We want to develop a server dedicated to prayer timessMall C.8!4 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.
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For the project :
Define a DTD for prayer times.

<!ELEMENT PrayerTimes (city)+>
<IATTLIST PrayerTimes method #CDATA>
<!ELEMENT city (day)+>

<VATTLIST city name #CDATA

latitude #CDATA
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longitude #CDATA>
<!ELEMENT day (date, fadjr, dohr, asr, magrib, ishaa)>
<!ELEMENT date #PCDATA>
<!ELEMENT fadjr #PCDATA>
<!ELEMENT dohr#PCDATA>
<!ELEMENT asr #PCDATA>
<!ELEMENT magrib #PCDATA>
<!ELEMENT ishaa #PCDATA>

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']">
<h1l align="center"></h1>

<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>
</xsl:template>

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']">
<h1l align="center"></h1>

<table border=1 align="center">
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<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>
</xsl:template>

Solution n°3
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Exercise 1 (2pts [0.5, 0.25%4; 0.5)

List the advantages and disadvantages of DOM API? advantages: Lo
« DOM XML is language and platform independent Jridl Clawy a2 4l OW e fats
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o XML DOM is browsed ope Jadl LB
¢ XML DOM is editable Sl L6

Disadvantages: 6 slns

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

DS S el o2 O Ol Y 35T 1S el
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
defining the structure and content type of an XML document.
L) G 3 XML 2o s Jasted XMLt e G 512t UL 151 G 5 3
e DTD (Document Type definition): describes the grammar of the document — list of ele-
ments (or tags), attributes, their content and their arrangement.
XML s 3 31521 SULI 151 o 5 38
e DOM (Document Object model): is an application programming interface (API) for well-
formed XML documents. .
XML oldhe adlal el bosll 32 ) 4l
o SGML (standard generalized Markup language) is a markup description language, ISO
standard.

1SO dyull lall 2ediel b lns el Ol Cao 5 3
What is the difference between HTML and XHTML?
o Flexible framework requiring lenient HTML specific parser.
o Restrictive subset of XML and needs to be parsed with standard XML parsers.
XML &M r\.\&:.«b, Wl £y XML 0 5420 Gp p Gc,% .L;Lo HTML Jl2 (ks o » & 5| » XHTML
Vil
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)+>

<IATTLIST sura

id CDATA #REQUIRED

name CDATA #REQUIRED

nb_aya CDATA #REQUIRED>

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

<!ELEMENT arabic PCDATA>

<!ELEMENT translation PCDATA>

<IATTLIST translation lang CDATA #REQUIRED>
<V'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>
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- 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_textl})
print (result)

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

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

- 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.

<?zml wversion="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/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="qari'"/>
</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"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
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Question 1: Design patterns (2pts: 0.5%4) Choose the appropriate design pattern for each case,
justifying your answer.
Medical clinics contain different specialties depending on the availability of doctors.

Factory Method:

- an abstract clinic contains all possible specialties,
- a concrete clinic contains a subset of spegialties.
LS b Sl o5 1) 3 Ly cobaasd) (K7 Lol saldl g
For the calculation of the continuous assessment mark, several methods are proposed: presenta-
tions, homework, tests.
Strategy :

- The evaluation class delegates the calculation method to another class ”calculation method”,
so we can change the calculation strategy Wlthout changlng the evaluation class

f\.a.J\ 519 Qs 095 colud ) 4 Aul i LS\ PRI oldlin b 2% ol fwd\ el u§£
A graphical interface that supports right-to-left languages.
Abstract Factory :
- Interfaces are created in two ways for each object, LTR by default or RTL.
SLadl Al e of QL or (6 R Ky Sl ) 5
Another solution: Adapter :
- - adapt the original GUIs to languages from right to left;. . _
Sl sl o ey 3 koW gl o ol 1 el AT o
A fast-food restaurant that offers completely personalized sandwiches on demand.
Builder :

- The sandwiches class can have complements added on demand, so this class is constructed
with added parts.
bl el Canall s slal] ¢ ) Ml e Ol sl Gl SUSG BLa) S

Question 2: DOM: (3pts: 2*1.5)
For Quran project: Write python function using DOM to find longest aya with number and sura.
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DATA_FILE = 'data/mushaf-ammal.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 ()

suraname_max = ""
aya_id_max = ""
aya_text_max = ""
suras = xmldoc.getElementsByTagName('sura')
for sura in suras:
suraname = sura.getAttribute('name")
# get aya
ayas = xmldoc.getElementsByTagName('aya')
for aya in ayas:
aya_text = aya.firstChild.data
if len(aya_text) >len(aya_text_max):
suraname_max = suraname
aya_id_max = aya.getAttribute("id"),
aya_text_max = aya_text

print (suraname_max, aya_id_max, aya_text_max)
return O
if __name__ == '__main__':

main()

For student tracking project: Write Python function using DOM to find non-excluded students
who can pass the catch-up exam 5\).\:,,3}(\ Oloze V1.

(0.0]
o

DATA_FILE = 'data/suividata.xml'
import xml.dom.minidom as minidom
import sys

def main():

try:
# o0
xmldoc = minidom.parse(DATA_FILE)
except:
print("Can't Open the file", DATA_FILE)
sys.exit ()

students = xmldoc.getElementsByTagName('student')
for std in students:

exclusion = std.getElementsByTagName("exclusion") [0].firstChild.data
print(exclusion)
if exclusion == '"non":
avg_before_catchup = std.getElementsByTagName ("Avg") [0] .firstChild.data
if float(avg_before_catchup) < 10:

name = std.getElementsByTagName ("name") [0] .firstChild.data




firstname = std.getElementsByTagName("firstname") [0].firstChild.data
print(name, firstname, avg_before_catchup)
return O

if __name__ == '__main__"':

main()

“ WA Solution n°2
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Exercise 1 (2 pts: 0.5%4)
Questions :
Give a definition of design patterns.
In software engineering, a design pattern is a general repeatable solution to a commonly occurring
problem in software design. A design pattern isn’t a finished design that can be transformed
directly into code. It is a description or template for how to solve a problem that can be used in
many different situations. (Shvets, 2018)
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MVC is an architectural design; explain.

MVC is an architectural pattern which means it rules the whole architecture of the applications.

Even though often it is known as design pattern but we may be wrong if we refer it only as a

design pattern because design patterns are used to solve a specific technical problem, whereas

architecture pattern is used for solving architectural problems, so it affects the entire architecture

of our application. (Svirca, 2020)
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State the difference between the Adapter and the Facade.

An Adapter is used when the wrapper must respect a particular interface and must support a

polymorphic behavior. On the other hand, a facade is used when one wants an easier or simpler
interface to work with (Freeman and Robson, 2020).
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State the difference between an Abstarct Factory and a Factory Method.

e Method Factory: Provides an abstract interface to create ONE product.

e Abstract Factory: Provides an abstract interface to create a product family

e Method Factory: Each subclass chooses which concrete class to instantiate
e Abstract Factory: Each concrete subclass creates a product family
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Choose an exercise from 2 and 3.
Exercise 2 (3*1 pts):

We want to create a test generator for a module. We want to generate several tests (testl and test2,
exam, catch-up #\,4zul). Test 1 contains questions from the first chapters, the second from the last

chapters, while the exams and the catch-up cover all chapters.
We want to generate the tests from

e a base of static questions: for example, "Q1- define XML, Q2- cite the advantages of DOM”
e or standard questions automatically generated with random data: x+ y? => 3+47

Questions :

Propose a design pattern and justify your choice.

The builder, because the tests and exams have the same form composed of questions, the choice

of questions is made on the fly during the creation of the object.

S L] el e e 2 Azl p 5K 6 K L U Sbbaza 1y LV oY Dl ol

Draw the class diagram for the solution.

ConcreteBuilder

Director Builder

- - ~1 i
+builder: Builder [<&—" +buildPart() :gZi;g:3{E%§‘ Product
+construct() —

Hcreate}

v

Product

+buildPart()




Implement classes by simulating methods.

class Director:
nimnn

Construct an object using the Builder interface.

def __init__(self):
self. _builder None

def construct(self, builder):
self. builder = builder

def test_one(self,):
self._builder._build_questions_chapitre_1()
self._builder._build_questions_chapitre_2()
self._builder._build_questions_chapitre_2_dynamique ()

def test_two(self,):
self._builder._build_questions_chapitre_3()
self._builder._build_questions_chapitre_3_dynamique ()

def examen(self,):
self._builder._build_questions_chapitre_1()
self._builder._build_questions_chapitre_2()
self._builder._build_questions_chapitre_3_dynamique ()

class Builder():

Specify an abstract interface for creating parts of a Product

object.

def __init__(self):
self .product = Product()

def _build_questions_chapitre_1(self):
pass

def _build_questions_chapitre_2(self):
pass

def _build_questions_chapitre_3(self):
pass

def _build_questions_chapitre_1_dynamique(self):
pass

def _build_questions_chapitre_2_dynamique(self):
pass

def _build_questions_chapitre_3_dynamique(self):
pass

class TestBuilder (Builder):
def _build_questions_chapitre_1(self):
self .product.add("Questions sur le chapitre n° 1")

def _build_questions_chapitre_2(self):
self.product.add("Questions sur le chapitre n° 2")

def _build_questions_chapitre_3(self):




self .product.add("Questions sur le chapitre n° 3")
def _build_questions_chapitre_1_dynamique(self):
self .product.add("Questions sur le chapitre n° 1")

def _build_questions_chapitre_2_dynamique(self):
self .product.add("Questions sur le chapitre n° 2")

def _build_questions_chapitre_3_dynamique(self):
self .product.add("Questions sur le chapitre n° 3")

class Product:

nmnn

Represent the complex object under construction.
def __init__(self, ):
self .question_list = []
def add(self, gst):
self .question_list.append(gst)
def __repr__(self,):
return u"\n".join(self.question_list)
def main():
concrete_builder = TestBuilder()
director = Director()
director.construct (concrete_builder)
director.test_one()
product = concrete_builder.product
print (product)
if __name__
main()

== "_ main__":

Exercise 3 (3*1 pts):

On an Algerian e-commerce site, the payment method is either currant account CCP or payment on
delivery. On the other hand, payment is only made in dinars.

We want to design our system to allow the extension of the system for new payment methods and
new currencies (Euro, Dollar).

Questions :

Propose one or more design patterns; justify your choice.

o For electronic payment we propose the Strategy design pattern

o For the currency, we propose an adapter for the conversion.
SOl Ll el L LAl 21 g a5l G, OV ol

Draw the class diagram for the solution.

For payment é"'u



Context ~ Interface-payement

+payer()
Autre CCP Ala_laivraison
+payer() raver() ayer
For currency
target-prix
>[+devise
Context Tprix()
Adapter-prix 5 prix_dinar
+devise +prix()
+prix()

Implement classes by simulating methods.

class Context:

nmnn

Define the interface of interest to clients.
Maintain a reference to a Strategy object.

nimnn

def __init__(self, strategy):
self._strategy = strategy

def context_interface(self):

self._strategy.payer()

class Strategy_payement():

nmnn

Declare an interface common to all supported algorithms. Context
uses this interface to call the algorithm defined by a
ConcreteStrategy.
i
def payer(self):

pass

class strategy_ccp(Strategy_payement):
def payer(self):

print ("payer par CCP")
class strategy_laivraison(Strategy_payement) :
def payer(self):

print ("payer par CCP")




class Target_prix():

nimnn

Define the domain-specific interface that Client uses.
def __init__(self):

self.devise = devise

self.price = price

self._adaptee = Adaptee()
def prix(self):

return self.price

class Adapter_prix(Target_prix):

nmnn

Adapt the interface of Adaptee to the Target interface.
def __init__(self, prix_dinar, devise):
self.devise = devise
self .price = self.convert(prix_dinar.prix())
def prix(self):
return self.price
def convert(self, price):
return price // 190
pass

class Prix_dinar:

nimnn

Define an existing interface that needs adapting.
def __init__(self, price):

self.price = price
def prix(self):

return self.price

def main():
mode_payement = strategy_ccp()
context = Context(mode_payement)
context.context interface()

prix_local = Prix_dinar(1200)

prix_en_devise = Adapter_prix(prix_local, "euro"

print("prix en dinar", prix_local.prix())

print("prix en", prix_en_devise.devise, prix_en_devise.prix() )

if __name == ' main__

main()
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Exercise 1 (7 pts: 2, 1, 1, 1, [0 5*4])) Methodology questions

Cite some design-patterns and their categories (0 25 for each correct answer, -0 25 for each
incorrect answer), max 2 points

Which design pattern defines the one-to-many dependency between objects?

What is the design pattern that provides a single class that provides the simplified methods
required by the client and delegates the call to those methods?

What are the basic rules for writing an XML document?
What is the difference between CDATA and PCDATA?
]E[ What is XML namespace?

Are spaces ignored by XML?

Can we use graphics in XML?

Project: (exercises 2 and 3)

We want to design a system for managing multiple choice questions (MCQ ( 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. OeXtensible Stylesheet Language
D. OeXfra Style Language



Exercise 2 (10 pts [1, 2, 2, 2, 1.5, 1.5]) XML:
Questions :

Define a DTD for MCQ.

Define an XSchema for MCQ.

Show questions with XSLT.

View test result with XSLT.

Show questions with Python/DOM.

@ Show test result and grade with Python/DOM.

Exercise 3 (3 pts: 0.75%2):
We want to extend our multiple choice management system, we want to:

Generate MCQ questions with a single correct answer, or several answers.
Display the test in Arabic or in English depending on the user’s configuration.
Follow the progress of the score during the test.

Save a copy of the tests for each student.

Give the appropriate design pattern for each option. Justify your answer.
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-=> (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>
<xs:sequence>
<xs:element name="user" type="userType'"/>
</xs:sequence>
</xs:complexType>
</xs:element>

<xs:complexType name="userType">
<xs:sequence>
<xs:element name="nid" type="xs:string"/>
<xs:element name="username" type="xs:string"

/>

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

<xs:element name="lastname" type="xs:string"
<xs:element name="gender" type="genderType"
<xs:element name="email" type="emailType" />
<xs:element name="birthdate" type="xs:date"
<xs:element name="address" type="xs:string"
<xs:element name="phone" type="phoneType" />
</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="["@]+@["\.]+\..+"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name='"phoneType">
<xs:restriction base="xs:string">
<xs:pattern value="0[0-9]1{9}"/>
</xs:restriction>
</xs:simpleType>
</xs:schema>

/>
/>

/>
/>

oSl a3 K <Ll > 2 DOM Python j xslt Joazol
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def get_rate_gender (xmldoc) :

nnn

distribution gender
gender_table={"male":0,
"female":0}
genders = xmldoc.getElementsByTagName ('gender')
for gender in genders:
value = gender.firstChild.data
if value in gender_table:
gender_table[value] +=1
total = len(genders)
rates print #
for key in gender_table:
print(key, gender_tablel[key], gender_table[key]/total)

def get_rate_age(xmldoc):

nnn

distribution age
age_table={0:0, years [1-10[ #
1:0,years [10-20[ #
2:0,years [20-30[ #
3:0,years [30-40[ #
4:0,years [40-50[ #
5:0,years [50-60[ #
}

births = xmldoc.getElementsByTagName ('birthdate')
for birth in births:

value = birth.firstChild.data

year = value.split("-") [0]

age = 2023 - int(year)

decade = age // 10 10 div #

if decade in age_table:

age_table[decade] +=1

total = len(births)
rates print #
for key in age_table:

print("[%d - 0%d0["%(key, key+1), age_tablelkey], age_tablelkey]/total)

def get_rate_address(xmldoc):

nnn

distribution address
address_table={
}
addresses = xmldoc.getElementsByTagName('address')
for address in addresses:
value = address.firstChild.data
if value in address_table:
address_table[value] +=1
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else:
address_table[value] =1
total = len(addresses)
rates print #
for key in address_table:
print(key, address_tablel[key], address_tablel[key]/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(file" the Open t'"Can, DATA_FILE)
sys.exit()

get_rate_gender (xmldoc)
get_rate_age(xmldoc)
get_rate_address(xmldoc)

return O
if __name == ' main__"':

main()
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Exercise 1 (7 pts: 2, 1, 1, 1, [0 5*%4])) Methodology questions
Cite some design-patterns and their categories (0 25 for each correct answer, -0 25 for each

incorrect answer), max 2 points
Which design pattern defines the one-to-many dependency between objects?
Observer

Explanation: The observer pattern defines a one-to-many dependency between objects such that
when an object changes state, all of its dependent objects are notified.

ST
Wl ol 86 3] g cadlo FE i boaze 4l ot DL gy suete U] oy nt i B a8
o

What is the design pattern that provides a single class that provides the simplified methods
required by the client and delegates the call to those methods? Facade

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

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

]E[ What is XML namespace?
Qualified name associated with DTD/Schema location.
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Are spaces ignored by XML?
Yes.
Can we use graphics in XML?
Yes, inserted by link or represented in SVG.

Project: (exercises 2 and 3)
We want to design a system for managing multiple choice questions (MCQ (
Web.

for the

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 eXfra Style Language

Exercise 2 (10 pts [1, 2, 2, 2, 1.5, 1.5]) XML:
Questions :
Define a DTD for MCQ.
Example of XML file wgllas e ¢ Lo e

<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>
<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+)>

<IATTLIST question id CDATA #REQUIRED>

<!ELEMENT label (#PCDATA)>

<!ELEMENT choice (#PCDATA)>

<!ELEMENT module (#PCDATA)>

<VATTLIST choice correct CDATA #IMPLIED chosen CDATA #IMPLIED>

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>
<xs:complexType name="QuestionType">
<xs: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>

Show questions with XSLT.

<?xml version="1.0" encoding="UTF-8"2>
<xsl:stylesheet xmlns:xsl="http://www.w3.org/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.org/TR/xhtml1/DTD/xhtmll-transitional.dtd" />
<xsl:template match="/questionbank">
<h1l align="center">

Question Bank of




<xsl:value-of select="module" />
</h1>
<ol>
<xsl:for-each select="question">
<1li>
<xsl:value-of select="label" />
<ol type="A">
<xsl:for-each select="choice">
<1li>
<input type="radio" />
<xsl:value-of select="." />
</1li>
</xsl:for-each>
</o0l>
</1li>
<br />
</xsl:for-each>
</ol>
</xsl:template>
</xsl:stylesheet>

Example of display < glas & ¢lagd e
Question Bank of Méthodes et tech

1. What is XML
A. O eXentible Markup Language
B. O eXpandable Style Language
C. O eXtensible Stylesheet Language
D. OeXtra 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 Objecis 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. C Objects are accessible only from the pages which reside in same application

View test result with XSLT.

<?zml wversion="1.0" encoding="UTF-8"?>
<xsl:stylesheet xmlns:xsl="http://www.w3.org/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.org/TR/xhtml1/DTD/xhtmll-transitional.dtd" />
<xsl:template match="/questionbank">
<h1 align="center">

Question Bank of

<xsl:value-of select="module" />

</h1>
<ol>
<xsl:for-each select="question">
<1li>
<xsl:value-of select="label" />
<ul>

<xsl:for-each select="choice">
<xsl:choose>
<xsl:when test="(Q@correct='true') and (@chosen='true')">




<1li>
<strong>You reponse is correct :</strong>

<br />
<xsl:value-of select="." />
</1i>

</xsl:when>
<xsl:when test="Qcorrect='true'">

<1li>
<strong>The correct reponse is:</strong>
<br />
<xsl:value-of select="." />

</1i>

</xsl:when>
<xsl:when test="Q@chosen='true'">

<1li>
<strong>Your reponse is incorrect :</strong>
<br />
<xsl:value-of select="." />

</1i>

</xsl:when>
</xsl:choose>
</xsl:for-each>
</ul>
</1li>
<br />
</xsl:for-each>
</ol>
</xsl:template>
</xsl:stylesheet>

Example of score display o glas & ¢ Loz =2 5l
Question Bank of Méthodes

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

Show questions with Python/DOM.
]E[ Show test result and grade with Python/DOM.

mport xml.dom.minidom as minidom
import sys

def show_question(xmldoc):
nmnn Show quest,l,o,nls ninn
module = xmldoc.getElementsByTagName ("module") [0] .firstChild.data

questions = xmldoc.getElementsByTagName("question")

for question in questions:
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qid = question.getAttribute("id")
label = question.getElementsByTagName('"label") [0].firstChild.data
choices = question.getElementsByTagName("choice")
print(qid,"-",label)
for i,choice in enumerate(choices):
reponse = choice.firstChild.data
print("\t", "%d-"%i, reponse)
def show_responses(xmldoc) :
"r-Show responses with score """
score = 0
module = xmldoc.getElementsByTagName ("module") [0] .firstChild.data
questions = xmldoc.getElementsByTagName ("question")
for question in questions:
qid = question.getAttribute("id")
label = question.getElementsByTagName('"label") [0].firstChild.data
choices = question.getElementsByTagName("choice")
print(qid,"-",label)
# show responses
for i,choice in enumerate(choices):
reponse = choice.firstChild.data
correct = choice.getAttribute("correct")
chosen = choice.getAttribute("chosen")
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 = "qcm.xml"
try:
xmldoc = minidom.parse(datafile)
except:
print("Can't open file", datafile)
sys.exit()

show_question(xmldoc)
show_responses (xmldoc)

Example of display wslas s «Lais e

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
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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
3- Objects are accessible only from the pages which reside in same applicat

request
ion

Example of score display < s 4& ¢l c¢):U

1- What is XML

eXtensible Stylesheet Language

Which option is true about session scope?

accessible
accessible
accessible
accessible

only from
only from
only from
only from

0- eXentible Markup Language
1- eXpandable Style Language
2_
3- eXtra Style Language
2_
0- Objects are
1- Objects are
2- Objects are
3- Objects are

the page in which they are created
the pages which are in same session
the pages which are processing the same
the pages which reside in same applicat

request
ion

Exercise 3 (3 pts: 0.75%2):
We want to extend our multiple choice management system, we want to:

Generate MCQ questions with a single correct answer, or several answers.

Factory method o ks & «lag e

Question

+toutput()

1

OneCorrectAnswer

+tchoices ()

QuestionFactory

tcreate_question()

MultiCorrectAnswer

ConcreteQuestionFactory1

+choices ()

+create_question()

Display the test in Arabic or in English depending on the user’s configuration.
Abstract Factory

Potbe g (b o

Question

+output()

i

OneCorrectAnswer

+choices ()

OneCorrectAnswer AR

QuestionFactory

*Create_question()

—L

MultiCorrectAnswer

ConcreteQuestionFactory AR| [ConcreteQuestionFactory FR

+choices()

+create_question()

7

+create_guestibn()

OneCorrectAnswer FR

MultiCorrectAnswer AR

MultiCorrectAnswer_FR

+choices()

Fchoices()

Fchoices ()

+choices()

Follow the progress of the score during the test.
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Observer

Cobe el o 2l

Test
Observer
+Attach(observer) () >
+detach(observer) () tupdate ()
+nc:-t1f3,r|:}l|:}
ConcreteTest SuiviNotes
motifty () fupdate()
tgetlote()
Save a copy of the tests for each student.
Prototype
Potbe g (b o
Prototype Student
fClone() tPasstest()
thavetest()
CopyTest
+5aveCopy()

Give the appropriate design pattern for each option. Justify your answer.
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+(2012 Zerrouki,) http://nibras.sf.net L&l Catdl Sladbhall s ply OF
)citepalyassen20162016 ,cpuwly Jr Jo) 2014 caz dl oW s a2 el J‘J‘
https://alyassen.github.io/Brief-guide-to-programming-languages-v1.2.4.pdf

e Joseph D. Gradecki, Mastering AspectJ: Aspect-Oriented Programming in Java 1st Edition,
Wiley. (Gradecki and Lesiecki, 2003)

Courses online CL‘W)T S PE

«(2021 Hikmat,)llzfj\ 4| Pattern Design 3,55 «oSo uwyi
o Tutorial points 2 (point, 2022).
o W3Schools Tutorials (w3schools): https://www.w3schools.com
o Design Patterns (Arabic) by Passionate Coders gagll 4# 3
¢ Design Patternsy L by DevGeeks Academy 4
 Design Patterns by Mohammed Reda 5
e Software Design Patterns by &t A 6

« Design Patterns in Object Oriented Programming (English) by Christopher Okhravi *

kY Software Ola s, é\j

https://2nees.com/courses-and-articles/design-pattern'
2https://www.tutorialspoint.com/
3https://www.youtube.com/playlist?1ist=PLsV97AQt78NTrqUAZM562JbR31jX19JFR
“https://www.youtube.com/playlist?1list=PLd-d0EgzBpGnt3GuEszo_piQq52XSqAm]j
Shttps://www.youtube.com/@m_reda/
https://www.youtube.com/playlist?list=PLrwRNJX9gLs30QyBoXtYimY7M5aSFO_oC
"https://www.youtube.com/playlist?1list=PLrhzvIcii6GNjpARdn04ueTUAVR9eMBpc
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SWESIS- W] I PN PR I | (,u\, pu\ K c%ﬁ/\ r‘)&c}!\ f“‘; d dezall (Liliiy a2 ) Soloms 35U dezal gr)\ étj'd\
2023-2024 1 wadl Ji.xa:J\
e MASTER TITLE: Computer Systems Engineering (GSI)
¢« MATERIAL TITLE: Implementation Method and Technology
« SEMESTRE: 1
¢« TEACHING UNITY: Methodology unit
« CREDIT: 5
« COFFICIENT: 3
o Evaluation mode : Exams, practical and continuous monitoring

o Recommended prior knowledge: : A programming language (preferably Java)

Educational objectives

Implementation technologies, the web-centric ones, are undergoing a very active evolution. The so-
called "rich” applications are one of the current achievements of this evolution: multimodal interfaces,
adaptive, nomadism, 3D, etc. Many technologies exist (Microsoft Silverlight, Sun JavaFX, Adobe
Flex/AIR, Curl Platform, AJAX, Javascript, and other frameworks).The objective of this course is to
enable the student to appreciate, understand, and master this development in order to use it effectively
when designing or creating software.

IRy Content of the material:

o Reminder: Evolution of programming techniques (procedural, modular, object, component)
o The design/implementation bosses:

— General Introduction

— The most common patterns (factory, adaptation, reverse control, etc.)
o Reflectivity
e The basic concepts of the AOP
o Framework for web development (Spring AOP, JBOSS AOP, Struts 2)

» Rich customer-oriented frameworks (richFaces etc..)

(I References

Design Patterns: Elements of Reusable Object-Oriented Software, Erich Gamma et al, Addison-
Wesley professional computing series, ISBN-13: 978- 0201633610 (Gamma et al., 1995).

Coders at Work: Reflections on the Craft of Programming, Peter Seibel, APress 2009,ISBN-13:
978- (Seibel, 2009)

Aspect-Oriented Programming with AspectJ, Ivan Kiselev, Sams, 2003, ISBN- 13: 978- (Kiselev,
2003)
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