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Numbers SYSTEMS
decimal Number
Binary Number

Octal Number
Hexadecimal Number




Conversions between
system

decimal to Binary
Conversion

Binary to decimal
Conversion

decimal to Octal
Conversion

Octal to decimal
Conversion

decimal to Hexadecimal
Conversion

Hexadecimal to decimal
Conversion

Binary to Octal
Conversion

Octal d to Binary
Conversion

Binary to Hexadecimal
Conversion
Hexadecimal to Binary
Conversion

Octal d to Hexadecimal
Conversion
Hexadecimal to Octal
Conversion

Arithmetic Operations
Addition
Addition in Binary

Addition in Octal
Addition in Hexadecimal

Complements

1's Complements In
Binary

2's Complements In
Binary

1's and 2's Complements
in decimal

1's and 2's Complements
in Octal

1'sand 2's Complements
in Hexadecimal

Subtraction in Binary
Multiplication in Binary
Division in Binary

Signed Number
Binary coded
decimal(BCD)

Excess 3
The Gray code

parity binary number
odd-parity
even-parity

Boolean Algebra




Boolean Operations
Rules and laws of
Boolean algebra

Standard Representation
for Logical
The SOP and The POS

Al Canal

The Karnaugh Map
Two —variable The
Karnaugh Map

Three —variable The
Karnaugh Map

four —variable The
Karnaugh Map

simplification Karnaugh
Map
don’t care condition

Design Examples
Half-adder
Full adder

Half subtractor
Full Subtractor

BCD TO 7_SEGMENT

DECODER
Convert cray to binary

DECODER
Convert binary to cray
Parallel adder circuit

Flip-Flops
asynchronous R-S Flip-
Flops

synchronous R-S Flip-
Flops

D flip-flop

J-k  Flip Flop
TOGGLE FF(T-FF) Flip
Flop

Encoder

Decoder

Multiplexers and their
use in combinational
logic design

Read Only Memory
(ROM)

Shift Registers
Introduction
Serial Shift Registers
Parallel Shift Registers
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2-Logic Design ,Digital Principles and
Application”, Malvino, 2000
3-"Introduction to Logic Design" (2nd)
edition), Sajjan G. Shiva, 2007
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The parts of C++

Simple program | Variables and constants

Program on characters Characters
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Program on expressions

EXpression and
statement

Program on if St.

If statement

Program on if St.

If statement

Program on nested if St.

Nested if St.

Program on loops

Loops

Program on loops

Loops

Program on loops

Loops

Program on continue and
break

Continue and break

Program on FOR loop

For loop

Program on nested FOR
loop

Nested for loop

Ll Caad

Program on switch St.

Switch St.

15

Program on arrays

Array

16

Program on arrays

Array

17

Program on arrays

Array

18

Program on function

Functions

19

Program on function

Functions

20

recursive
function

°rogram  on

Recursive function

21

Program on Friend and
virtual functions

virtual
functions

Friend and

22

Program on Pointers

Pointers

23

°rogram on  Dynamic

memory

Dynamic memory

24

Program on Structures

Structures

25

°rogram on  Complex

structures

Complex structures

26

°rogram on  Arrays of

structures

Arrays of structures

27

Program on Unions

Unions

28

Program on Files

Files

4

29

Program on Files

Files

4

30
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C++ for programmers/ John wily and Sonsltd. (1999)
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Sixth Edition Marc Gregoire 2024
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Preliminaries
Sets of Real Numbers
Inequalities
Intervals
Logarithms
Polynomial division
Pascal’s triangle and the binomial theorem

Introduction to functions
Relation
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The Function (The Graph of Function)
Linear functions
Polynomial functions
Trigonometric functions
Some Important Identities
The Inverse of Trigonometric Functions
Hyperbolic functions
Exponential and logarithm functions
Composition of functions
Inverse functions

The Limit of a Function
Calculation of limits of Function
iSall jalaall Jlexind | Limits of Rational Functions as x approaches
< _palaal) aa to +o0 or —oo

Sequences
Continuity
Differentiation of Functions
Tangents
Definition (The Derivative)
Higher Derivatives
Derivatives of Trigonometric Functions
o A58l 5 5 pualaall Derivatives of Inverse Trigonometric
Gilaal gl gy k) Functions
Derivatives of the Logarithmic Functions
Derivatives of the Exponential Functions
Derivatives of the Hyperbolic Functions &
Inverse Hyperbolic Functions

Indeterminate Forms of type (g, E)

Integral
Some elementary integrals
The Riemann Integral
The definite Integral (Area)
Double Integral (Volume)
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11- Quantifiers 12- Logical
Reasoning
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6- Vectors and Matrices 1-
Introduction
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Sl

2- Vectors
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3- Matrices 4- Models of
Square

b _palaall & ciliElia

<SMatrices 5- Algebra in the
Matrices
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6- Determinants
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7- Minors & Cofactors
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8- Find Inverse Square Not
Singular Matrix
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9- Solving System of liner
equations using the
Non_homogeneous
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3 - Sets Theory 1 - Introduction
2 - Methods of Expressing
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3 - Principle Concepts of Sets 4
- Venn Diagrams
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5 - Sets of Numbers 6 - Algebra
of Sets
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7 - Family of Sets & index
Family of Sets
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Sl

8 - Ordered Pairs & Product Set
s 9 - Boolean Algebra
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4 - Relations 1 - Introduction 2
- Binary Relation 3 - Graph of
the Relation 4 - Photographer
representation of the relation
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5- The Domain & the Range of
a Relation
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6 - Identity Relation & Inverse
Relation 7 - Composition
Relation
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8 - Type of Relation 9 -
Equivalence Relations.
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5 - Functions 1 - Introduction 2
- Principle Concepts &
Definition 3 - Models of
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5_palaall 8 culidlia 5- Examples of Graphs 6-
) Graphs & Relation 7- Graphs &
Matrices

b_palaall 8 d58lia 8- Pruning Algorithm for
i Minimal Path

458l
8- Formal Language and
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Principle Concepts 3-
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Introduction
Definition, goals, influence on
computer architecture

Operating System Structure

OS services, User and OS interface,
System calls, types of system calls,
System program, OS design and
Implementation, System boot

Types of operating systems
Batch , Multiprogramming, time
sharing, parallel, Distributed, and
real time

Process:1-Process concept
Definition, process states,
PCB,context switch

2-Process scheduling

Scheduling queues, schedulers
process creation, process
termination, process suspension, . .
etc

Scheduling algorithms:

1-Basic concepts

Idea of multiprogramming, CPU-1/0O
burst cycle, CPU scheduler,
preemptive and nonpreemptive
scheduling, dispatcher

Sl )l A
Al saall
Aulul aualia

2-Scheduling algorithms
FCFS, SJF, SRTF,
priority(preemptive ,
nonpreemptive)

1 e )53l

time Slice RR, Multilevel queue,
multilevel feedback queue.

2 eyl A

Deadlock :

1-Deadlock characterization
Necessary conditions, resource
allocation graph,

Cuaal) Jasl)
ual Al

2-Methods of handling deadlock

dadll (I 55 3k
Careall

1-Deadlock prevention

sl

2-Deadlock avoidance
Resource allocation graph, Safe and
unsafe state,

3-Deadlock detection

Single instance of each resource
type, several instances of each
resource type, detection algorithm
usage

Caraal) Jal) Calis)

-Recovery from deadlock
Process termination, resource
preemption

Cueall Jasl) 4 3)




Threading

Memory Management:
1-Contigous memory allocation
Single partition allocation, multiple
partition allocation, external and
internal fragmentation

2-Paging

3-Segmentation

Basic method, hardware,
implementation of segment tables,
protection and sharing,
fragmentation

File system structure

el Ay

File-system Implementation

File system organization, allocation
methods(contiguous, linked,
indexed) .

il Jia

Disk structure
-Disk scheduling
FCFS, SSTF,

el YT A
Sha )l
1 ol BV s

Disk management
Disk formatting, boot block, bad
block
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- Living In Network
- What Is Network
.. . - Data Communication
s “*SJ‘;‘: - The Fundamental Of a

i Communication System
- Transmission Mode
- Serial And Parallel
- Communication Over
The Network
- The Element Of
Communication
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- Communicating The
Messages

- Component Of The
Network

- Network Media

- LAN, WAN, And
Internet Network

- Network Protocol
Network topology
Network design

- Layered Models

- The Benefits Of Layered
Model

- Protocol And Reference
Models

- OSI Model

Layer - TCP/IP

- Comparing OSI &
TCP/IP Model

- Application Layer
Functionality And
Protocol

- User Application

- Services

- Application Protocol
- Examples

Quiz

Addressing in the
Network
Types of network
addresses

Physical Addresses
MAC address

Logical Addresses

IP address

Features of IP address

IP address classes

Distributing IP address

- Addressing The
Network

- IPv4 Address

- IPv4 Address For
Different Purposes

) dad

- Ce

g

- Special Addresses

- Assigning Addresses
- Sub netting

IPv6 Packet




IPv6 address format

IPv6 address types

Neighbor Discovery
Protocol

ICMPV6

Stateless address
autoconfiguration
(SLAAC)

Stateless address
autoconfiguration
(SLAAC)

Stateless address
autoconfiguration
(SLAAC)

30
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Hill Cipher
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Polyalphabetic (Vigenére) Cipher
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Transposition Techniques
Rail fence cipher
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Matrix transposition cipher

Ay ABLadl ei 55k

Sl fAdads sl

Code Book, Bit-Manipulation
ciphers

ANy Al ei Gk

Sl fAdads ol

Modern Encryption Techniques

Tyl il 5L
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S-DES Key Generation

Ayl A lide 2l 63
S-DES
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S-DES Rounds

S-DES 4l 55 &l )5
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Asymmetric Cipher Model
Public Key Cryptography
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RSA

RSA ) 55
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RSA Examples

RSA el 53 oo kil

22
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Mini RSA

Mini RSA 4,55

23
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Mini RSA Examples

el 55 oo ALl
Mini RSA
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Message Authentication and Hash
Function

48 il

25

Olaial /adadil

MAC

MAC

26
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Hash Function

Hash Function

27
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Viruses
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Other Malicious Content
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Cyber Security
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Introduction and
History of The Internet
of Things (1oT).
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Introduction and History
of The Internet of Things
(1oT).

obaall Jlexiad
Lol

Concepts and
Definitions of The
Internet of Things (1oT).

Concepts and Definitions
of The Internet of Things
(1oT).




Requirements,
Functionalists and
structure of loT.

Requirements,
Functionalists and
structure of loT.

Role of 10T in
Sustainability

10T enabling technologies.

10T enabling
technologies and
Architecture.

10T Architecture.

Major component of
loT (Hardware &
Software).

Major component of loT
(Hardware & Software).

Arduino and Raspberry
Piin loT

Understanding the role of
Arduino and Raspberry Pi
in loT

Overview and Role of
Storage in Cloud /

Server /Inhouse Storage.

Overview and Role of
Storage in Cloud / Server
/Inhouse Storage.

Databases Connectivity
with 10T and uses.

Databases Connectivity
with 10T and uses.

How to transfer data by
Wireless / Wired
connectivity.

How to transfer data by
Wireless / Wired
connectivity.

'3 03
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GSM, 29,39 ,49 & 59

GSM, 29,39 ,49 & 59

Olaial /adadil

loT communication and
networking protocols,
Role of wired and
wireless
communication.

loT communication and
networking protocols,
Role of wired and wireless
communication.
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loT services and
applications.

loT services and
applications.

olavial fadassl

) )AALMM

Attack, Defense, and
Network Robustness of
Internet of Things

Attack, Defense, and
Network Robustness of
Internet of Things
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laal Jlesiad
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Malware Propagation
and Control in Internet
of Things

Malware Propagation and
Control in Internet of
Things

28
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Privacy Preservation
Data Dissemination

Privacy Preservation Data
Dissemination
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Digital Design, Third Edition, by M. Morris
Mano. Prentice-Hall, Inc. 2002.

Logic Design ,Digital Principles and
Application”, Malvino, 2000

Internet of Things Principles and Paradigms,

Buyya, R., & Dastjerdi, A. V. (Eds.), 2016
The internet of things in the cloud, H. Zhou,
2012
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