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o Layered (N-Tier) Architecture: N5 USTUN1TYIN9IUDDNAINAU 181 Presentation Layer, Business

Logic Layer Way Data Access Layer

1. MwdSeurisulasedsne Monolith vs Microservices vs Serverless

mwSeudisudaladaatnenssunanuuugauu Bigliindnwiuin Monolith assinsaunnetiali

'
4

=l a ! . . <L a 1w v & [ 3 ¥
ANoULAYY @3u Microservices avuaniludasymenu uay Serverless agdmduilanduniunisioay

lm \"/-] Microservices KN&] Serverless

Monolithic Architecture

Client

I<"“""

SINGLE APPLICATION

[ Product Module
: [ Cart Module
[ Order Module
Single deployable unit

Database

Usually a shared database

Microservices Architecture

API Gateway

AY
(RS S ——
r
¥

¢
<____-4

INDEPENDENT SERVICES

Product Cart Order
Service Service Service
] ] ]
1 1 1
v v W
y S
MongoDB PostgreSQL

Each service owns its data

KEY CHARACTERISTICS

@ Single codebase with shared database
@ Deployed and scaled as one unit
@ Changes require full redeploy

@ Failures impact the entire system

KEY CHARACTERISTICS
# Independently deployable services
# Each service owns its data store
@ Services scale independently

#® Requires distributed observability and service
courdination

Serverless Execution Model

Client

API Gateway

SERVERLESS FUNCTIONS

Event-driven, stateless compute

Product Cart Order
Function Function Function

L]
L]
1 reads/writes
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DATA STORES

Database .
(5QLorNoSaL) | | Obiect Storage

KEY CHARACTERISTICS

® Event-triggered functions (HTTP, queue, etc.)
® No server management required
@ Stateless compute (external state)

® Cold starts can add latency
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Software Architecture Styles
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Presentation Layer

CQRS Architecture

Persistence Layer

Database Layer

separates read and write
¥ operations for a data store.
It enables independent
scaling of read and write
workloads and optimizes

Orchestration Architecture 5

a central coordinator (often "

called an orchestrator) that ‘\
directs the interaction between \
services. The orchestrator is

responsible for managing the
control flow and data flow
between services.

Machine
Language
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MVP Architecture

derivative of the Model-View-
Controller (MVC) pattern, which
aims to separate the concerns of
data management, user
interface, and control flow.

Pres enter s
Modsl
Changed Lo
Upaus; Updms
Model

Mudal Vlew

Event-Driven Architecture

promotes the production,
detection, consumption of, and
reaction to events.

Evant Consumars

Order
Fulfllment

Message Brskar ‘

Lo Architecture

/ them separately.

Data-
Centric

Concurrency

Software

Styles

Separation Distributed
Of Concern

System

DDD Architecture

focuses on the domain logic and
complexity rather than the
technology used.

Application

Interfaces

Layered (n-tier) Architecture
_-7 separates software into logical layers

Microkernel Architecture

i " .
separates a minimal functional
core from extended functionality
and customer-specific parts.
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Microservice Architecture

This architecture designs a
software application as a suite
of independently deployable,
small, modular services.

Space-Based Architecture

This resolves the issues of data
consistency, reliable

performance, and scalability for
large-scale distributed systems.
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Virtualized Middleware

Messaging Processing || Deployment
Grid Grid Manager




Data Structures (Iﬂiﬂﬁ%’ﬂﬁ‘fj’aga)
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1. Data Structures (Iﬂiﬂﬂ%"lﬁmga)
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o WuUWaY (Linear): Yeyaliesanuluitagdndu wu Aray, Stack (Whilvdeannew),

Queue (WnBUBANNBY), Linked-List

o wuuliadu (Non-Linear): Tayalinnuduiusiuwuun3svievsoa qudy Wy Tree
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f9819n1508U Array way Linked List Tun1wn PHP iialidiuninnissiteuuaslassadrsnisidey

TAaNTaRuASy
1. NM5Weu Array Tu PHP

Tun1wn PHP 73 Array asfiannuginngugeunn (\Uuwuu Dynamic Array 7ivgn8aunadaludia) uae

anunsavindunsuuuiinviidudaiay (Indexed Array) wisatudonnufd (Associative Array) Ala

fve19lAn:

php

<?php
// 1. @79 Array wyusssuen (Indexed Array) ifutasyanruuuday
$scores =;

// 2. msanhfistiana (Access) @e Index (15ua1n 0)
echo "azuuulurasusn: " . $scores[@] . "\n"; // Haaws: 85

// 3. msunlytaya (Update)
$scores[2] = 80; // wanuan 78 lu se

// 4. amswintauamavine (Append)
$scores[] = 88;

// 5. w@adHa Array Wouuae Loop

echo "taualu Array: ";
foreach ($scores as $score) {

echo $score . " ";
}
// HadwgsIN: 85 92 80 90 88
2>

Use code with caution. 0



2. N151WeY Linked List Tu PHP
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fve1alAn:

php

<?php
// 1. dmulaseasvyas Node
class Node {
public $data; // swmduiiiurayua
public $next; // swdutfuddllds Node daly (Object daly)

public function __ construct($data) {
$this->data = $data;
$this->next = null; // mauusnaebitiluitoulainau

// 2. Hu1ASIRS YA Linked List
class LinkedList {
public $head = null; // aﬂﬁndhuao List

// Woritudwiuviuranadavie List
public function append($data) {
$newNode = new Node($data);

// 1 List foiwvatd W Node tmitThiaaidudu (Head)
if ($this->head === null) {

$this->head = $newlode;

return;

// fhildayaaguay Dilduanmn Node daving
$last = $this->head;
while ($last->next !== null) {

$last = $last->next;

// \Haulzy Node gavinaidy 11nAY Node Twii
$last->next = $newNode;



// Woritudmiuvaniiayavionuaaanmng
public function printList() {
$current = $this->head;
while ($current !== null) {
echo $current->data . " -> ";
$current = $current->next; // @aulds Node datly

}
echo "NULL\n";
¥
}
// --- Bl ---

$myList = new LinkedList();
$myList->append(10);
$myList->append(20);
$myList->append(30);

// UAAIHRANS
$myList->printList();

// HRaws: 10 -> 20 -> 30 -> NULL
2>

Use code with caution.

0



3. N15WeU Stack Tu PHP

PHP fiAana11ns5§ U SplStack dwiudansdayauuu Stack laglaniz

php

<?php
// & Stack
$stack = new SplStack();

// 1. Push (Wiutayauhd Stack)
$stack->push("wiiFawaun 1");
$stack->push("wilvdawaun 2");
$stack->push("wilsdawaui 3");

// adayamuuda (Peek)
echo "fuudamauil: " . $stack->top() . "\n"; // wadws: wioFawmu 3

// 2. Pop (MWitauamuudnaanann Stack)
$removedItem = $stack->pop();
echo "dayavigmiaan: " . $removedItem . "\n"; // waaws: wilodalaun 3

// adayamuudaimi
echo "fMUUIAMAIRIN Pop: " . $stack->top() . "\n"; // waaws: wilidalaun 2

// @51’3daun Stack Nonwsali
if ($stack->isEmpty()) {
echo "Stack 7vulan”;

} else {
echo "fhiliayaatlu Stack";

Use code with caution. ()



4. Queue (A1) Tun1w PHP

WuUNUgY (FIFO - First In, First Out Whnausanfau) laelY Class Tunisinnislassadredoya

php

<?php
class SimpleQueue {
private array $queue = [];

// vintiayauihd (Enqueue)
public function enqueue($item): void {
array_push($this->queue, $item);

// Mdayaaanann@l (Dequeue)

public function dequeue() {

if ($this->isEmpty()) {
return null;

¥

return array_shift($this->queue);

// qianamusnaaluMminaiauaan (Peek)
public function peek() {
if ($this->isEmpty()) {
return null;

¥

return $this->queue[0@];

// annRd@aundnaviati
public function isEmpty(): bool {
return empty($this->queue);

// TrEnnutayaiomiaiud
public function size(): int {
return count($this->queue);

// udaotayavionualudd
public function getAll(): array {
return $this->queue;



// --- 38msigu (Usage) ---
$q = new SimpleQueue();

// vindayauhél

$q->enqueue("andson 1");
$q->enqueue("andsan 2");
$q->enqueue("andsan 3");

echo "@Mlxuu: " . implode(”, ", $q->getAll()) . "\n";
// WAdWS: andAsof 1, andsen 2, anAen 3

// @siayaaanmindy (fusnvienliazgndvaannau)
echo "Maytusms: " . $g->dequeue() . "\n";

// uadws: andson 1

echo "@Mmaa: " . implode(", ", $q->getAll()) . "\n";
// HRaNg: a_nd‘muﬁ 25 a_m:hﬂuﬁ 3

Use code with caution. 0

2. Algorithms (8ana3iiu / VUNIUID)
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o M5IAUTEANSAN: Useiliuain Time Complexity (IfnanUsyananaduwaliy) way Space

Complexity (InuiniigausnUdoaalm)

feg1ansleu Algorithms (8anasiiy) lnaudseenilu 2 Ussinvvande nsdumdeya (Searching)

wag MIiFeaawuteya (Sorting) ATU

Linear Search Algorithm (AMSAURILUULEUNT)



Judanesfiunseumindenan lasagidansiadndeyalu Array flazfnuadiusnlaudai
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php

<?php
function linearSearch($arr, $target) {
// naiiEindayaniaztas
for ($1 = @; $i < count($arr); $i++) {
if ($arr[$i] === $target) {
return $i; // Waud! S9NAuEWMY (Index) Wia

¥
}
return -1; // whika dundu -1
}
// --- 38l ---
$data =;

$target = 42;
$result = linearSearch($data, $target);

if ($result != -1) {
echo "lRatiaua {$target} arludiumion: " . $result;
} else {
echo "LinuriayandasnsAum”;
}
// wadws: avaya 42 agludiumion: 3
2>

Use code with caution. 0



Bubble Sort Algorithm (M5i3eanfuLuUnesaL)
JudanesfiunsBesdviuiugiu InedurzSeudisudeyaieginiugiuluGess mindami
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WNNIFMRNTUadUTIAY (Swap) Teyamilngignazeos vdulUsgvnegamilounlosayiiaosuun

php

<?php
function bubbleSort($arr) {
$n = count($arr);

// nademEsmnuangn
for ($i = 0; $i < $n; $i++) {
// nduBsumisuiaza
for (3 = ©; $j < $n - %1 - 1; $j++) {
// féd@minnannamas hiaduidu
if ($arr[$j] > $arr[$] + 1]) {
$temp = $arr[$j];
$arr[$j] = $arr[$] + 1];
$arr[$] + 1] = $temp;

}

return $arr;

// --- 3Bl ---
$unsortedData =;
echo "nauGmvanau: " . implode(", ", $unsortedData) . "\n";

$sortedData = bubbleSort($unsortedData);

echo "wausma@u: " . implode(™, ", $sortedData);
// HRAWS: wavGmoaneu: 11, 12, 22, 25, 34, 64, 90
2>

Use code with caution. 0
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Usennunanvas Database

Relational Database (gnudayalsdunus): iudoyaluzunuunsns Woiwazaedui) Weoulsaiy

peANdNRUS T9n1w SQL Tunisdnnis Wi MySQL, PostgreSQL, Oracle

NoSQL Database: sonuuuuiasesfutoyavuinlvg nieveyai luidlassasiauiuau

(Unstructured Data) #innu8iavieugs Wi MongoDB

Cloud Database: gm%’ayjaﬁﬁwmuaz%’mLﬁuagjumzwﬂmaﬁ WILANAEAINTUNITVEIEUUIR

SYUU WU Amazon RDS, Google Cloud SQL

In-Memory Database: ¥aiiutoyalilumieninud RAM ieanuisaggalunisussuiana

daagemdeiugiu sQL
1. DDL (Data Definition Language) - ﬁﬂﬁﬁﬂmﬂmaa%ﬂqgwm’fayja
a319g1utoya (Create Database)
CREATE DATABASE MyDatabase
#51991579 (Create Table)
CREATE TABLE Employees (
EmployeelD INT IDENTITY(1,1) PRIMARY KEY,
FirstName NVARCHAR(50) NOT NULL,
LastName NVARCHAR(50) NOT NULL,
Salary DECIMAL(18, 2) DEFAULT 0.00,

BrithDate DATE



aun158 (Drop Table
DROP TABLE Employees;
2. DML (Data Manipulation Language) - ﬁﬂé’ﬁmmﬁayjﬂumiw
windfesa (INSERT)

INSERT INTO Employees (FirstName, LastName, Salary, BirthDate) VALUES (‘@u%1e),

Tail', 25000.00, '2015-01-15";
\sungUeya (SELECT)
Fadayarioun
SELECT * FROM Employees;
fadoyauuuiiteulunayFosddiy

SELECT FirstName, LastName, Salary FROM Employees WHERE Salary >= 20000

ORDER BY Salary DESG;
whlydeya (UPDATE)
UPDATE Employees SET Salary = 28000.00 WHERE EmployeelD = 1;
audaya (DELETE)
DELETE FROM Employees WHERE EmployeelD = 1;
3, frdafawfinuteslu SQL Server
nsAedayadnuIudin (TOP)

SELECT TOP 5 FirstName, LastName FROM Employees ORDER BY BirthDate ASC;



N155908YAN 2 A1519 (INNER JOIN)

SELECT E.FirstName, B.DepartmentName FROM Employees A INNER JOIN

Departments B ON A.DepartmentID = B.DepartmentID



