MODULE DESCRIPTION FORM
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Module Information
4:\»:\_).3]\ 3Ll k_il.njx:_n

Module Title Information Theory and coding Module Delivery
Module Type Core Theory

O Lecture
Module Code CET4101 Lab
ECTS Credits 6 O Tutorial

O Practical
SWL (hr/sem) 150 0 Seminar
Module Level 4 Semester of Delivery 7
Administering Department CET College EETC
Module Leader Mohammad Safa Jawad e-mail mohamm.ad@outlook.com

Module Leader’s Acad. Title

Asst. Lec.

Module Leader’s Qualification

M.Sc.

Module Tutor

Asst. Prof. Alhamzah

Peer Reviewer Name Taher e-mail alhamza_tm@mtu.edu.iq
Mohammed

Scientific C ittee A |

A SO AT 29/10/2023 Version Number | 1.0

Date

Relation with other Modules

LAY Al ) o) gall ae 48

Prerequisite module

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LolinYl Olgizmally elatdl g9 dwlydl Balall Gl

101. To develop problem solving skills and understanding of information
theory through the application of techniques.
Module Aims 102. To understand the information representation.
doly ! 5oLl Colua 103. This course deals with the basic concept of source coding.
104. To represent the information depending on the probabilities of
events.
105. To compress the data by various types of compression.
106. To detect and correct the errors using channel coding methods.

65. Having a skill to calculate the probability of any event.
66. Modeling the information transmission system.
67. Defined the information of noisy channel and posteriori probabilities.

Madule Learning 68. Representation the information source based on Shannon .

Outcomes 69. Measure the information using entropies.

70. Represent various types of channel model.

71. Measure the entropy for various distribution methods.

8ol @daddl Ol y3e0 72. Having a skill of modeling various types of channels as a matrix.
EIWNY]
73. Measure the capacity of various types channels.

74. Improve the data rate using various types of source code algorithms.

75. Having a basic skill of error detection and corrections

Indicative content includes the following.

Part A — Information theory

Random variable, Shannon representation method, entropy, Information

transmission system. Source entropy, Marginal Entropy. [20hrs]

Part B — Channels

Indicative Contents
Aol Yl wbgisall

Types of channel model, channel matrix, Channel capacity. [20 hrs]

Part C— Source Coding

Fixed and variable length code, types of source code, measure of code efficiency,

data compression, [25hrs]

Part d — Channel Coding

Need for channel code, redundancy data, block code, convolutional codes

Revision problem classes for each above classes [20 hrs]




Learning and Teaching Strategies

el Al Cilia i

Strategies

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
g 5wl (15) Ao g s @llall ol Hall Jaadl

Structured SWL (h/sem) 64 Structured SWL (h/w) 16
Bl I35 Ial) @laxiall (guhdl Jol e gl Ul eliziall gyl Jasdl '
Unstructured SWL (h/sem) 26 Unstructured SWL (h/w) 573
duadl U3 LIl elaziadl pe golydll Josd! L gl JUal) laiiall s (bl Jorll '

Total SWL (h/sem)
Jradd] I3 IUall S (gl Jasd!

150

Module Evaluation
:\:\u\JJ\ 3alal) (-%..\53

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 2 10% (10) 4,12 LO #1-3, LO #4-9
Formative Assignments 2 10% (10) 3,12 LO#1,2, LO#3-8
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO #1-10
Summative Midterm Exam 2 hr 10% (10) 10 LO#1-6
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@Bl e sl zlgial

Material Covered

week1 | Review of related probability and statistics related topics.
Model of information transmission system. Common sense definition of information
Week 2 . . . . . .
Logarithmic measure of information. Self-information.
Week 3 | Shannon representation diagram of information source. Parameters of discrete channel.
el Average information (entropy) of a discrete and continuous source, maximum source
entropy. Source efficiency
Week 5 Transition probability matrix of channel, discrete noiseless and noisy channel models,
uniform channel. Ternary symmetric channel.
Week 6 Information transmission over symmetric channel, noiseless channel, binary symmetric
channel, ternary symmetric channel.
Week 7 | Memory and memory less information channels .Binary Erasure channel (BEC).
Week 8 Capacity of discrete channel, channel capacity for noiseless channel. Channel efficiency and
redundancy. Channel capacity for symmetric channels.
Sampling of continuous source. Sampling Theorem. Nyquist theorem for transmission over
Week 9 .Y . )
band limited continuous channel. Shannon-Hartly channel capacity theorem.
Week 10 | Midterm Exam
Source encoding; fixed and variable length codes. Prefix property. Average length of source
Week 11 .. .
code. Source code efficiency and redundancy. Fano coding, Shannon- Fano methods.
Week 12 | Huffman code, data compression
Week 13 | Channel Coding in Digital Communication Systems. Forward Error Correction (FEC)
Week 14 | Block codes. Cyclic Redundancy Check (CRC)
Week 15 | Repetition Codes, Single Parity Check Codes
Delivery Plan (Weekly Lab. Syllabus)
idall e gl mlgiall
Material Covered
Week 1 Lab 1: Self information measurements
Week 2 Lab 2: Entropy measuring for multi-messages
Week 3 Lab 3: Mutual information measurements.
Week 4 Lab 4: Various channel representation.
Week 5 Lab 5: Losses channel measurements
Week 6 Lab 6: Data Compression applications
Week 7 Lab 7: Channel losses measurements

Learning and Teaching Resources




U"“.'?Jﬂ‘ﬁ ela.\]\ _)JLA.A

Available in the
Text
Library?
Thomas M. Cover, Joy A. Thomas, Elements of Information
Required Texts ) Yes
Theory, John Wiley & Sons, Inc. 1991
Coding Theory: Algorithms, Architectures, and Applications,
Recommended Texts No
Andreu Neubbauer, John Wiley & Sons, 2007

https://www.coursera.org/browse/physical-science-and-engineering/electrical-

Websites ) )
engineering
Grading Scheme

Group Grade oall Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [SEgevE: 80 -89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good RVES 70-79 Sound work with notable errors

D - Satisfactory Jawgin 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl u8) cnly | (45-49) More work required but credit awarded
(0-49) F - Fail Caly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
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Module Title Computer Networks Protocols Module Delivery
Module Type Core Theory
[ Lecture
Module Cod
odule Code CET4102 Lab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department CET College EETC
Module Leader Hussein Safa e-mail
Module Leader’s Acad. Title Asst. Lec. Module Leader’s Qualification MSc
Module Tutor e-mail
Dr. Mahmoud
Peer Reviewer Name Shuker e-mail mahmoud.shukur@mtu.edu.iq
Mahmoud
Scientific Committee Approval .
Date 29/10/2023 Version Number 1.0

Relation with other Modules

LAY Al all ol gall ae A8

Prerequisite module

Computer Network fundamental

Semester 6

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

435 HY) il sinall g alail) il 5 dgud Hall 3okl Calaa

107. Prepare network engineers who can prepare and design all types of
Module Aims networks.
108. This course teaches modern and advanced curricula in the field of

Al yall Balall alaa] computer networks.

109. Providing high-quality modern research that can be applied in the
field of computer networks and the Internet.

110. Provides appropriate solutions to the problems of design and
installation of networks and choose the best protocols.

76. Enable the students to apply their knowledge and skills in the field of
computer networks to find practical solutions to any problems in this field
and to be able to make appropriate decisions in the field of work.

. 77. Summarize the OSI model with all functions and objectives.
Module Learning

78. Discuss the protocols of each layer and its function and work.
Outcomes

79. Describe the network algorithms in the entire OSI model.

80. Describe the errors in networking communication.

3 81. Identify the solution for routing and forwarding in the network.
Aol 5l alall platl) il e 82. Discuss the explain the security of the network.

83. Discuss the protocols that deal with routing and security.

84. Explain the TCP/IP model and its relationship with the OSI model

85. Analyze, discuss, and use Network test results in the design and evaluation

topology processes.

Indicative content includes the following.

Part A— OSI Network Model

Layering model. functions of each layer, Services, general view of each protocol in

each layer, and functions of each protocol regarding each layer. [15 hrs]

L. Physical layer and transmission, Data link layer and Errors, Algorithms of data link
Indicative Contents

) layers. [15 hrs]
Aol )Y Al siall

The network layer of the OSI model, Function and services, Routing Algorithm,

protocol algorithm, and application, network failure and delay, [15 hrs]

Error’s function, Network failure, and solutions. [10 hrs]

Revision problem classes [6 hrs]




Part B — Protocols of OSI model

Protocol of each layer in details, function and services, experimental application [15
hrs]

Switching routing. Components and experimental switching and algorithms. [7 hrs]
The transport layer, functions protocols, protocols application, and flow experiment.
[5 hrs]

Learning and Teaching Strategies

sl abeil) il i

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the simulation experiment, and tutorial lectures while at

Strategies the same time refining and expanding their critical thinking skills. This will be
achieved through classes, interactive tutorials, and by considering types of simple
experiments involving networking activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 64 Structured SWL (h/w) 496

Juadl) J3A ClUall alaiial) ol ) Jasl) e sausd calldall aliiall sl 5l Gl '

Unstructured SWL (h/sem) 26 Unstructured SWL (h/w) 57

dhadl) A Gl alaiial) e ol ) Jasl) e sad calldall aliiiall ye o Hall Jaal) '

Total SWL (h/sem) 150

Jadll P llall S il jal) Jeadl




Module Evaluation

a,.u.u\)ﬂ\ alall (""‘93

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 2 10% (10) 5,10 LO #1-3, LO #3-7
Formative

Assignments 2 20% (10) 3,12 LO #1-3, LO#3-8
assessment

Projects / Lab. 1 10% (10) Continuous
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl Zleiall

Material Covered

Protocol Hierarchies in OSI model: (Application layer, presentation layer, session layer, transport

Week 1
layer, network layer, datalink layer. Physical layer) basics. PDU
Physical Layer Protocols, Protocol Design Issues, Transmission, and Multiplexing
Week 2
Protocol Functionality, Layering, and Framework (SP3)
Link layer: Services Provided by the Link Layer, Multiple Access Links and HDLC Protocols, Taking-
Week 3
turns protocols,
Link layer Error control and flow control algorithms
Week 4
MAC Protocols (Ethernet, DSL, ISDN, FDDI) ; CSMA/CD
Link layer: Types of errors, Checksum algorithms CRC, MAC, Switch, ARP, L2TP, PPP
Week 5
Network Layer Protocols, Concepts, and Routing Algorithms.
Week 6 Network Layer Protocols - OSPF routing, EIGRP routing Rip, BGP, ICMP, DHCP
Week 7 Midterm Exam
Week 8 Network Protocols: RIP, BGP, ICMP, and DHCP. Network layer components Routing Algorithms (LS,
DV)
IP (Internet Protocol), IP Datagram Fragmentation
Week 9
IPv4, IPv6, IPsec
Transport Layer Protocols Design
Week 10
Congestion Control, Flow Control- Services
MUX, DMUX, Connectionless, Connection Oriented.
Week 11
TCP/UDP Analysis and Implementation
Week 12 | Presentation Protocols: Security Protocols (SSL, SSH)




Week 13 | Application Layer Protocols (Architecture, services)

Week 14 | Protocols: WWW (HTTP, HTTPs, FTP, DHCP,)

TCP/ IP Model & Protocols Stack
Week 15 | Electronic Mail Protocols (SMTP, POP)

DNS, Telnet protocols

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) gl

Material Covered

Week 1 Lab 1: Introduction to Cisco packet tracer and configuration Review

Week 2 Lab 2: VLAN network

Week 3 Lab 3: Inter-VLAN Techniques

Week 4 Lab 4: Static Routing Protocol

Week 5 Lab 5: Dynamic Routing Protocol (RIP)

Week 6 Lab 6: Dynamic Routing Protocol (RIP)

Week 7 Lab 7: DHCP,

Week 8 Lab 8: HTTP,DNS Protocol

Week 9 Lab 9: IPv6

Week 10 Lab 10: Router and Switch Security

Learning and Teaching Resources
Lﬁjﬂb ?h'd\ JJL.AA

Available in the
Text
Library?
: Computer Networking A Top Down Approach.
Author : James F. Kurose, Keith W. ross
Required Texts . . o Yes
Edition/Publisher/year : 6™ ,7%" edition /Pearson
2013,2018
Internetworking with TCP/IP
Recommended Texts No
Author : Douglas E. corner
Websites https://www.coursera.org/browse/physical-science-and-engineering/




Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent Ll 90 - 100 Outstanding Performance

B - Very Good [RENRYEN 80-89 Above average with some errors
(S:;fefgoc)iroup C - Good ATEN 70-79 Sound work with notable errors

D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings

E - Sufficient e 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 08) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail —ul (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Module Information
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Module Title Mobile Communications Module Delivery
Module Type Core Theory
[ Lecture
Module Code CET4103 Lab
ECTS Credits 6 O Tutorial
1 Practical
SWL (hr/sem) 150 0 Seminar
Module Level 4 Semester of Delivery 7
Administering Department CET College EETC
Module Leader Ali Abbas Al-Sabbagh e-mail Aalsabbagh2014@my.fit.edu

Module Leader’s Acad. Title

Lecturer

Module Leader’s Qualification

PhD

Module Tutor

Peer Reviewer Name

Dr. Osama Abbas
Hussein

e-mail

osama.abbas@mtu.edu.iq

Scientific Committee Approval

Date

29/10/2023

Version Number 1.0

Relation with other Modules

LAY Al ) o) gall ae 48

Prerequisite module

Digital Communications

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LolinYl Olgizmally elatdl gL g dxslyld! Balell Lol

It is aimed at students on the fourth stage definition
- Concepts and terminology used in cellular systems
- The study of developments in the generation cellular system

Module Aims )
- How to design cells

Gyl Baladl Colua] )
- How to cover all the cell by signal and at all spaces
- Types of modulation signal in Cellular Communications

- Wireless systems construction, design and processing of interference
signals

- explain Multiple Access Techniques

1- Identify concepts and terms used in cellular systems

2- Explain the signal analysis and how coverage in each cell
3- compare between all generations and how they evolve
Module Learning 4 Explain the internal structural study of the cells
Outcomes ] ]
5- Discuss the Hand off Strategies

6- Design cellular system

TJL"‘MJ:L&‘ Sl 7- Discuss the how to cover the signal to all the cells
Al

8- Explain how can small number of channels can accommodate large number
of random users

9- Design, planning and analysis of the signals for sending and receiving

10 explain Modulate a digital signal and demodulation as Multiple Access

Indicative content includes the following.

Indicative Contents - Introduction to Wireless Communication System ( 10 hr)
dyoliy Y wbgisal! - The Cellular Concept-System Design Fundamentals ( 24 hr)

- Traffic Engineering (10 hr)

- Large scale path loss ( 15 hr)




- Multiple Access Techniques ( 15 hr)

Learning and Teaching Strategies

aaleil) 5 alaill Ciliail i

Strategies

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 64 Structured SWL (h/w) 426
el I Il elasiall bl Josxdl b gend CIUall lasiall (qoly) ol

Unstructured SWL (h/sem) 26 Unstr::ctured SWL (h/w) 5 73
ol M5 el elatiall e guhll Jassl e gt lall elaziall & gwbyadl Jasel

Total SWL (h/sem)

il M5 CIUal U1 guhll Jass) 150

Module Evaluation

d) ) Balal) Pty
Time/Nu Relevant Learning
- Weight (Marks) Week Due PP,

Quizzes 1 10% (10) 3 LO #1-3
Formative Assignments 1 10% (10) 12 LO #1-9
assessment Projects / Lab. 10 10% (1) Continuous | LO #1-10

Report 10 10% (1) Continuous | LO #1-10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-6
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
il e s zlgiall

Material Covered

Week 1 | Evolution of mobile communications, Mobile Radio System around the world
Week 2 | Types of Wireless communication System
Week 3 | Trend in Cellular radio and personal communication, 1°t, 24 374 4th 5th generations
Week 4 | Cellular system, Hexagonal geometry cell and concept of
Week 5 frequency reuse, Channel Assignment Strategies Distance to frequency reuse ratio
Week 6 | Channel & co-channel interference reduction factor,
Week 7 | S/l ratio consideration and calculation for Minimum Co-channel and adjacent interference
Week 8 Midterm Exam
Week 9 Handoff Strategies .Trucking and Grade of Service,
Week 10 | Improving Coverage & Capacity in Cellular System-cell splitting, Cell sectorization
Week 11 | Free Space Propagation loss equation, Path-loss of NLOS and LOS systems,
Week 12 | Link budget design
Week 13 | Frequency Division Multiple Access (FDMA). Time Division Multiple Access (TDMA).
Week 14 | Wi-Fi, WiMAX, ZigBee Networks
Week 15 | Software Defined Radio, UWB Radio
Delivery Plan (Weekly Lab. Syllabus)
DAl e g ~lgiall

Material Covered
Week 1 Introduction to Digital Communications-BPSK Modulation ,
Week 2 QPSK modulation, 16 QAM Modulation

Implement Communication System Compute the system’s
Week 3

BER & Computing the Symbol Error Rate (cellular terms)
Week 4 | Wireless link , path loss calculation
Week 5 Link budget design
Week 6 Frequency Division Multiple Access (Multiplexing & DeMultiplexing)
Week 7 | Time Division Multiple Access( Multiplexing & DeMultiplexing)




Learning and Teaching Resources
w..g‘)ﬂb el:uj\ JJLAA

Available in the
Text
Library?
- Mischa Schwartz, Mobile Wireless
Required Texts Communications, Cambridge University Press No
2005
- J. G. Proakis, Digital Communications, 4th ed.
Recommended Texts NY: McGraw Hill, 2000 No
Websites
Grading Scheme
Group Grade BERE:5i] Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX — Fail (ddlaadl 08) cwnly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Module Information
4\:\.“:\_).3]\ 3Ll k_il.njx:_n

Module Title Engineering Management Module Delivery
Module Type S Theory
[ Lecture
Module Cod
odule Code CET4104 Lab
ECTS Credits 5 O Tutorial
1 Practical
SWL (hr/sem) 125 0 Seminar
Module Level 4 Semester of Delivery 7
Administering Department CET College EETC
Module Leader Falah Hasan Abdulsadah e-mail falahsci@gmail.com
Module Leader’s Acad. Title lecturer Module Leader’s Qualification PhD
Module Tutor e-mail
Asst. Prof. Alhamzah
Peer Reviewer Name Taher e-mail alhamza_tm@mtu.edu.iq
Mohammed
Scientific C ittee A |
R 29/10/2023 Version Number | 1.0

Date

Relation with other Modules

LAY Al ) o) gall ae 48

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

Gyl Balad) Lol

111. Knowledge of the main concepts and elements of project
management.

112. Knowing the ways to draw network diagrams for projects

113. Knowledge and understanding of the linear programming process for

engineering projects

114. Knowing the methods of calculating the cost per unit of production
and finding the break-even point.

115. Knowing the Economics for the engineers.
116. To understand the Productivity.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ay !

86. List the element of engineering management.

87. Define the Economics for the engineers

88. Drawing the Gantt Chart.

89. Knowing how to draw network diagrams for the project.

90. Knowledge of project critical path finding, project total tolerance, early and
late start, the early and late end of the activities in the project.

91. Define Project Evaluation and Review Technique (PERT).

92. Identify standard deviation and variants.

93. Crashing of project network.

94. Knowing and understanding the Linear programming: graphical method

95. Knowing, understanding linear programming: simplex method.

96. Knowing, understanding and drawing the break-even point of the project.

97. Knowing the Productivity

Indicative Contents
Aol Yl wbgisall

Indicative content includes the following.
Introduction of management, main elements of project management, steps/phases
of project management, Economics for the engineers [10 hrs.]
Gantt Chart, Networks, activity on arrow, activity on anode [10 hrs.]
Critical path method, Cp, float, early start, early finish, late start, late finish(CPM)
[10hrs]
Pert technique(Time-Cost) Pert technique Expected time, slack, standard deviation
and variants, the probability, crashing of project [16 hrs.]
Linear programming: graphical method, Linear programming: simplex method [15
hrs.]

The break-even point Productivity. [10 hrs.]




Learning and Teaching Strategies

el Al Clia ) i

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,

Strategies interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.
Daily evaluations- quarterly evaluations- finally evaluations- practical evaluations-
presentation evaluations- attend daily- weekly reports.
Student Workload (SWL)
Structured SWL (h/sem) 64 Structured SWL (h/w) 42
Jad)l I Jlall plasiall gyl o) b gend CUall lasiall (qolyl) ol '
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4
el U3 LIl plaziadl pe (sl Jozdl b genl Ul plaiiall e gyl Josull
Total SWL (h/sem) 125
dwadl s Il g&” +bdl Jod!

Module Evaluation

d) ) Balal) Pty
Time/Nu Relevant Learning
. Weight (Marks) Week Due PP,
Quizzes 2 10% (10) 5,10 LO #1-4, LO #5-9
Formative Assignments 2 10% (10) 3,12 LO #1,2, LO#3-10
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO #1-12
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@R e pul) el

Material Covered

Week 1

Introduction of management




Week 2 Economics for the engineers
Week 3 | Gantt Chart
Week4 | Networks
Week 5,6 | Critical path method(CPM)
Week 7 Mid-term Exam
Week
Pert technique(Time-Cost)
8,9,10
Week 11 | Linear programming: graphical method
Week
Linear programming: simplex method
12,13
Week 14 | The break-even point
Week 15 | Productivity
Delivery Plan (Weekly Lab. Syllabus)
DAl e g lgiall
Material Covered
Week 1 Introduction to Microsoft Project
Week 2 Setup a New project
Week 3 Creating a Calendar for the project
Week 4 | Adding tasks to the project
Week 5 Set up resources
Week 6 Formatting and sharing a plan
Week 7 View and report project status

Learning and Teaching Resources
WJJ:\J‘J ela_d\ J.ALAA

Text

Available in the

Library?

Required Texts

J.R. Meredith and S.J. Mantel “Project Management”, J.

No




Wiley & Sons, 1995.

Y. Bakouros and V. Kelessidis “Project management”

Recommended Texts INNOREGIO: dissemination of innovation and knowledge No
management techniques, January 2000
Websites
Grading Scheme
Group Grade BERE:5i] Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsto 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laadl W8) cwnly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
sl ) 3alall Cila glas

Module Title Artificial Intelligence Module Delivery
Module Type Elective Theory

O Lecture
Module Code CET4105 Lab
ECTS Credits 5 O Tutorial

O Practical
SWL (hr/sem) 125 0 Seminar
Module Level 4 Semester of Delivery

Administering Department CET

College EETC

Module Leader

e-mail

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor e-mail
Dr. Mahmoud
Peer Reviewer Name Shuker e-mail mahmoud.shukur@mtu.edu.iq
Mahmoud
Scientific Committee Approval
1entitt ' pprov 29/10/2023 Version Number | 1.0

Date

Relation with other Modules

AN Al all o) gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

Gyl Bala)l Colua]

1- Provides a comprehensive introduction to artificial intelligence (Al) and
neural networks.

2- Learn the fundamentals of Al, including problem-solving, reasoning,
knowledge representation, and machine-learning techniques.

3- Study the various types of neural networks and their architectures.

4- Demonstrate the applications in real-world scenarios.

5- Gain hands-on experience in implementing and training neural networks
using popular frameworks and tools.

Module Learning
Outcomes

53lal) wlatll olory3en
Lwalyl

1- Understand the principles and theories underlying artificial intelligence.

2- Explain the concepts of machine learning, including supervised,
unsupervised, and reinforcement learning.

3- Demonstrate proficiency in programming languages commonly used in Al and
neural network applications.

4- Understand the fundamental concepts and principles of artificial neural
networks (ANNs).

5- Explain the architecture and components of different types of ANNs,

6- Design and implement neural network architectures for various tasks, such as
classification, regression, and pattern recognition.

7- Train and optimize neural networks using appropriate algorithms and
techniques.

8- Evaluate and compare the performance of different neural network models
using appropriate evaluation metrics.

9- Understand the limitations and challenges associated with training and
deploying neural networks.

10- including feedforward, recurrent, and convolutional neural networks.

11- Optimize ANNs using appropriate algorithms and techniques, such as
gradient descent and backpropagation.

12- Explore the applications of ANNs in different fields.

Indicative Contents
daliny VIl wbgisea]l

Indicative content includes the following.

1-

4-

Introduction to Artificial Intelligence [5 hrs]
History and evolution of Al, Al applications and impact on society, Al problem-
solving approaches.

Machine Learning Fundamentals [5 hrs]

Supervised, unsupervised, and reinforcement learning; Training, validation, and
testing of machine learning models; Evaluation metrics for assessing model
performance.

Neural Networks Basics [25 hrs]

Fundamentals of biological Neural Networks, basic principles of ANNs, and their
early structures; Properties of ANN, advantages, and disadvantages; Types of
learning rules, learning algorithms, training styles

Neural Networks Algorithms [25 hrs]




Hebb Network, Perceptron, and activation functions; Feedforward neural
networks and backpropagation algorithm; Optimization algorithms (e.g., gradient
descent)

5- Introduction to Deep Learning and Convolutional Neural Networks [5 hrs]
Introduction to deep learning; Convolutional neural networks (CNNs) and their
architectures; Image classification and object recognition using CNNs.

Learning and Teaching Strategies
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Strategies

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials, and by considering types of simple experiments
involving some sampling activities that are interesting to the students.

Student Workload (SWL)
g 5wl (15) Ao g Jse @llall ol Hall Jaadl

Structured SWL (h/sem) 64 Structured SWL (h/w) 16
el U35 CIlall elaziedl (golyldl Josdd! e gueanl Ual) @laiiall gyl Joell '
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4.06
el UM LIl elaziedl e ool Josxd! b gl JUal) elaiiall s byl Josrll '

Total SWL (h/sem)
Jradd] I3 IUall S (gl Jasd!

125

Module Evaluation
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Time/Nu Relevant Learning
. Weight (Marks) Week Due P

Quizzes 2 10% (10) 4,12 LO #1-4 and 5-7
Formative Assessment 2 10% (10) 5,10 LO #1-3 and 4-8
assessment Seminar 1 10% (10) Continuous | All

Projects / Lab. 1 10% (10) Continuous | All
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-8
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
il e s zlgiall

Material Covered

Week 1 Introduction to Artificial Intelligence
Week 2 Machine Learning Fundamentals
Week 3 Fundamentals of Biological Neural Networks, and their early structures
Week 4 Properties of ANN, advantages, and disadvantage
Week 5 Network architectures, logic gates
Week 6 Types of learning rules, learning algorithms, training styles
Week 7 Hebb Net, Applications,
Week 8 Character recognition
Week 9 Mid Term Exam
Week 10 Perception: Architecture, Algorithm, Applications
Week 11 Adaline: Architecture, Algorithm, Applications
Week 12 Mdaline: Architecture, Algorithm
Week 13, 14 | Backpropagation Neural Network: Architecture, Algorithm, Applications
Week 15 Introduction to Deep Learning and Convolutional Neural Networks
Delivery Plan (Weekly Lab. Syllabus)
oAl e g lgiall
Material Covered
Week 1 McCulloch-Pitts neurons: Logic Functions
Hebb Net: Logic Functions (Binary input and output, Binary input and bipolar output, bipolar
Week 2
input and output)
Week 3 Hebb Net: Character recognition (Two-dimensional input pattern with different letters)
Week 4 Perceptron for different logic functions
Week 5 Adaline for different logic functions
Week 6 Backpropagation for different architecture: Logic gate
Week 7 Backpropagation for different architecture: real applications
Week 8 Image classification and object recognition using CNNs.




Learning and Teaching Resources
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Available in the

Text
Library?
Required Texts "Artificial Intelligence: A Modern Approach" by Stuart Russell No
and Peter Norvig.
Recommended Texts - No
Websites
Grading Scheme
Group Grade oall Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
s G B - Very Good [SEgEvES 80 -89 Above average with some errors
(:(;:celsgo) roup C - Good o 70-79 Sound work with notable errors
D - Satisfactory Jawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl 08) cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
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Module Title Web Design Module Delivery
Module Type E Theory

O Lecture
Module Cod

odule Code CET4106 Lab

ECTS Credits 5 O Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department CET College EECT

Module Leader

e-mail

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor e-mail

Peer Reviewer Name Dr. Osama} Abbas e-mail osama.abbas@mtu.edu.iq
Hussein

Scientific Committee Approval .
29/10/2023 Version Number 1.0

Date

Relation with other Modules
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Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

Band Al salal) Calaal

117. This course will introduce students to the realm of web design. : page
composition, XHTML, CSS, web design and code validation.

118. Students will cover the Web design/development process.

119. Topics covered include basic and enhanced site structure, local and

remote site management, and optimization of Web-site performance.
120. Provides appropriate knowledge to web servers and browsers of the
internet and network communication.

Module Learning
Outcomes

Al pall 3alell aladl) s j3a

98. Be able to use the HTML programming language, Resolves written
HTML codes, Runs the page he/she has designed using HTML codes
99. Create an Information Architecture document for a web site,

100. Construct a web site that conforms to the web standards of today
and includes e-commerce and web marketing.

101. Publish the website to a remote server using FTP.

102. Perform regular web site maintenance (test, repair and change).

103. Uses Domain Name and services

104. Be able to make changes on the Site.

105. Updates on the site when needed

106. Be able to use the Design Programs.

107. Designs and publish websites.

Indicative Contents
Lald ) iy siaall

Indicative content includes the following.

Part A— Web Designer

Specific skills would be design-tools-of-choice, HTML, CSS, and light JavaScript., [10
hrs]

Front End Developer. focused on HTML, CSS, JavaScript, and light backend work. The
lack of "designer" concepts beyond the core technologies, for instance regression

testing or performance. [10 hrs]

Technology specific job titles "JavaScript Developer" or "JavaScript Engineer" for a job

where that is primarily what needs to be done., [10 hrs]

Ul Designer, light on HTML and CSS skill, A synonym might be a Visual Designer. [10
hrs]

UX Designer, studying and researching how people use a site. Then ushering changes

for the better through the system and testing the results, [5 hrs]




Part B — internet Architecture and publishing

Interaction Designer, Primarily design, just like a Ul Designer, but with specific focus

on how things are used and moved. [10 hrs]

Web Developer, This job is focused on back end work and working with languages
specific to the web, like PHP, ASP, Ruby, Python, etc. Medium skill in database/server
work [10 hrs]

Full Stack Developer. The structural design of websites like the taxonomies,
metadata, scheduling, and analysis of content. A synonym might be Information

Architect. [8 hrs]

Learning and Teaching Strategies

adal 5 alal) i) jind

Strategies

The course will combine guided core reading, a series of short individual tasks,
synchronous and asynchronous discussions, group working, resource sharing and
hands -on experience on website development. Tutor support will be provided
throughout the course. This will be achieved through classes, interactive tutorials and
by considering type of simple experiments involving Designing that are interesting to
the students.

Student Workload (SWL)

Structured SWL (h/sem) 64 Structured SWL (h/w) 496
Juaill 3 Ul ds5iall gl all Jasl L guudd lldall Bl yall Jaal '
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4.06
daadl) P Ul Jdaiial) e ol Al Jaall be sanl lUall alaiiall e ol Hall Jaall '
Total SWL (h/sem) 175

Juaill J3a llall K ad 3l Jaal

Module Evaluation
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Time/Nu Relevant Learning
e Weight (Marks) Week Due PPN
Quizzes 2 10% (10) 5,10 LO #1-3, LO# 3-8
Formative Assignments 2 10% (10) 3,12 LO #1,2, LO# 3-7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #1-10
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-6
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl e sl Zleiall
Material Covered
Introduction to HTML : Introduction to Internet programming, HTML language, Description and
Week 1 running through IE, How to write codes in HTML?, Headings, titles.
The body in HTML language, background colors, pages and breaks
Lists & Tables in HTML language : Ordered list and unordered list, creating table, table attributes
Weelc2 and features, Images : Images , Combining paragraphs with table and images.
Week 3 Forms in HTML | : Command buttons, Textboxes and text areas, Checkboxes and
Forms in HTML Il : Select lists in Forms, combining Forms with images and tables, Introduction to
Week4 dynamic programming, client side versus server side
Client-Side Programming and Server-Side Programming : Client-Side Programming and Server-Side
Programming, JavaScript, What is JavaScript, What JavaScript can do?, What JavaScript can't do?,
Week:s The Script Tag, Handling older browsers, JavaScript Statements, Script statement execute, JavaScript
data types, Variables, Data type conversion, browser events.
Arithmetic Operators : Arithmetic operators, Comparison operators, Examples and solutions,
Week 6 Control Structures (if statement, if-else statement), Loops (for loop), Functions, Function
parameters
Window and Document objects : Window and Document objects, the window object, creating
Week 7 window, properties and methods: window.status, window.alert, window.confirm, window.prompt
Week 8 Forms and Form elements : Forms and Form elements, creating a form, form properties, text object,
form object button object, checkbox object, Radio object, Select object,
Week 9 Midterm Exam
Test 2: functions, forms and dates , Passing form data to functions, Submitting forms, Strings,
Week 10 Math and Date, Examples and solutions. Images and dynamic HTML : Images and dynamic




HTML, the image object, interchanging images, prechaching images, creating image rollover,

Examples and solutions.

The String object (in detail), Examples and solutions

The events: The event object, Event handler, Event properties, Window event-handler, layer event
Weel 11 handler, mouse event handler, other event handlers

Global functions: Global functions and statements, eval(), escape(), isNaN(), number(), parsefloat(),
Weelc12 parselnt(), string(), unescape(), unwatch(), watch()

Data-Entry : Data-Entry validation, isEmpty(), isNumber(), isInteger(), isPosInterger
Week 13 Test 3: Images, Strings, and Global functions String : The String object, Examples and solutions
Week 14

JS frameworks
Week 15

Delivery Plan (Weekly Lab. Syllabus)
sl e gl il

Material Covered

Week 1 Lab 1: Introduction Xhtml language

Week 2 Lab 2: web page design , opening, saving

Week 3 Lab 3: text, font design implementation

Week 4 Lab 4: color, image, implementation .

Week 5 Lab 5: list, groups, page division

Week 6 Lab 6: forms , linking pages, meta function ,hyperlink

Week 7 Lab 7: publishing and linking page with internet.

Learning and Teaching Resources
Lﬁjﬂb ?h'd\ JJL.AA

Available in the

Text
Library?
The Complete Internet and World Wide Web Programming
Training course
Required Texts ] ] ) Yes
Author : Harry M.Deitel, Paul J. Deitel, Tom Nieto
Edition & Year public : Prentice Hall PTR,2000
Java script : the definition Guide,
Recommended Texts Author :David Flanagan, O'Reilly Media No

Edition & Year public : 5% edition , 2006

Websites https://www.coursera.org/browse/physical-science-and-engineering/web



https://www.coursera.org/browse/physical-science-and-engineering/web

Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [EEQKVEN 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good A 70-79 Sound work with notable errors

D - Satisfactory dassia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsa 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Andleall 28) il ;| (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

MODULE DESCRIPTION FORM

duwhy 1 Baledl Cano g 73900




Module Information
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Module Title Distributed Computing & Systems | Module Delivery
Module Type E Theory

[ Lecture
Module Code CET4107 Lab
ECTS Credits 5 O Tutorial

1 Practical
SWL (hr/sem) 125 0 Seminar
Module Level 4 Semester of Delivery 7
Administering Department College
Module Leader e-mail

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor e-mail
Asst. Prof. Alhamzah
Peer Reviewer Name Taher e-mail alhamza_tm@mtu.edu.iq
Mohammed
Scientific Committee Approval
1entitt ' pprov 29/10/2023 Version Number | 1.0

Date

Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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121. To introduce students to the fundamental problems, concepts, and
approaches in the design and analysis of distributed computing systems.

122. To familiarize students with the stages of the distributed system
design cycle, including system architecture, data and processes
arrangements, naming, communication and coordination issues, existing
distributed computing paradigms, techniques, and tools, and evaluating the
effectiveness of distributed application systems for specific data, task, and
user types.

123. understand the evolution of the distributed computing from its early
beginnings as multi-processor and multi-computer systems, to computer
networks, to the emerging cloud, edge (fog, dew, mist) and heterogeneous
computing environments

124. explain and discuss basic principles and typical examples of real-
world distributed systems such as NFS file-sharing system and the web.

125. understand process migration or more specifically code migration
and its role in achieving scalability of distributed system

Module Learning
Outcomes

olel) @laidl Ol y3en
Ayl

108. State, prove and apply Shannon's sampling theorem know the widely
used models of communication: Remote Procedure Call (RPC), and Message-
Oriented Middleware (MOM).

109. know basic principles of the RPC model and problems with achieving
distribution transparency.

110. understand the peculiarities of the high-level message-queuing
model of process communication.

111. know how to set up multicast facilities for data dissemination in
distributed systems.

112. understand traditional deterministic means of multicasting as well as
probabilistic approaches.

113. know the use of Domain Name System (DNS).

114. know the way of using attributes assigned to an entity to resolve a
description of an entity in distributed system.

115. know basics of the security management including mechanisms to
distribute cryptographic keys, add and remove users from a system, prove
ownership to access specified resources, etc...

Indicative Contents
33.)[}1»)}” C)Q}'WJ‘

Indicative content includes the following.

Introduction: Design goals

Distributed systems consist of autonomous computers that work together to give

appearance of a single coherent system. Design goals for distributed systems include




sharing resources and ensuring openness. In addition, designers aim at hiding many

of the intricacies related to distribution of processes, data and control. [10 hrs]

Types of systems

Different types of distributed systems exist which can be classified as being oriented
towards supporting computations, information processing and pervasiveness.
Distributed computing systems are typically deployed for high-performance
applications often originating from parallel computing. Cloud computing goes beyond
high-performance computing and also supports distributed systems found in
traditional office environments. An emerging class of distributed systems is
represented by pervasive computing environments, including mobile-computing

systems as well as sensor-reach environments. [10 hrs]

Architectures: Architectural styles. Middleware

We can make a distinction between software architecture and system architecture.
AN architectural style reflects the basic principle that is followed in organizing the
interaction between the software components comprising a distributed system.
Important styles include layering, object-based styles, resource-based styles, and

styles in which handling events are prominent. [10 hrs]

Communication: Foundations. RPC

Communication between processes is essential for any distributed system. In
traditional network applications, communication is often based on the low-level
message-passing primitives offered by the transport layer. One of the most widely
used abstractions is the Remote Procedure Call (RPC), that offers synchronous
communication facilities, by which a client is blocked until the server has sent a reply.
[10 hrs]

Communication: Message-oriented & Multicast communication

Message-oriented middleware models generally offer persistent asynchronous
communication, and are used where RPCs are not appropriate. An important class of

communication protocols in distributed systems is multicasting. [10 hrs]

Naming: Names, IDs. Flat naming

Names are used to refer to entities. There are three types of names: an address, an
identifier, and human-friendly names. Given these types, we make a distinction

between flat naming, structured naming, and attribute-based naming. Systems for
flat naming essentially need to resolve an identifier to the address of its associated

entity. This can be done in different ways. [10 hrs]




Fault tolerance

Fault tolerance is defined as the characteristic by which distributed computing
system can mask the occurrence and recovery from failures. Several types of failures
exist. Redundancy is the key technique needed to achieve fault tolerance. When
applied to processes, the notion of process groups becomes important. The real
problem is that members of a process group need to reach consensus in the presence
of various failures. Paxos is by now a well-established and highly robust consensus
algorithm. [10 hrs]

Learning and Teaching Strategies

sl g aleil) il i

Strategies

The assessment strategy for this module is designed to provide students with the
opportunity to demonstrate the skills and knowledge as described in the learning
outcomes. The written examination will assess the knowledge of terminology,
concepts and theory of Distributed Computing & Systems, as well as the ability to
analyze problems and new features of distributed computing systems to solve and
predict effects. The laboratory experiments will evaluate the acquired technical skills
and expertise required to apply these methods.

Student Workload (SWL)

Structured SWL (h/sem) 64 Structured SWL (h/w) 426
el s CJlall elaziedl (gehyldl Josxd! e gueanl Uall @laiiall gyl Josell '
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4.06
el M LIl elaziedl e gehyldl Josxd! L gl JUal) laiall s byl Josrll '

Total SWL (h/sem)
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Module Evaluation
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Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Formative Quizzes

2 10% (10) 5,10 LO #1-3, LO #3-6




assessment Assignments 2 10% (10) 3,12 LO #1,2, LO #3-7
Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO#1-7
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-6
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ)léﬂ\ gc}..u.n‘z(\ GL@.’LA\
Material Covered
Design goals
Wweek 1 | Distributed systems consist of autonomous computers that work together to give appearance
of a single coherent system.
Architectures: System architecture. Example
Week 2 | There are many different organizations of distributed systems. Client-server architectures are
often highly centralized.
Processes: Threads. Virtualization
Week 3 | Processes play a fundamental role in distributed systems as they form a basis for
communication between different machines.
Week 4 Processes: Clients. Servers.
Week5 | Communication: Foundations. RPC
Week 6 | Naming: Structured naming. Attribute-based naming
Week 7 Mid-term Exam
Coordination: Clock synchronization
Week 8 There are various ways to synchronize clocks in a distributed system. All methods are based on
exchanging clock values, while taking into account the time it takes to send and receive messages.
Week 9 Midterm Exam
Coordination: Mutual exclusion. Election algorithms
An important class of synchronization algorithms is that of distributed mutual exclusion.
Week 10 | These algorithms ensure that in a distributed collection of processes, at most one process at a
time has access to a shared resource. Consistency and replication: Data-centric & Client-
centric models
Week 11 | Consistency and replication: Replica management. Consistency protocols
Week 12 | Fault tolerance.




Week 13 | Security

Week 14 | Distributed System Models and Enabling Technologies

Week 15 | Parallel Programming Systems and Models

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) gl

Material Covered

Week 1 Lab 1: Introduction to Distributed Systems. ( Build a Cluster )

Week 2 Lab 2: Distributed System Models and Enabling Technologies. ( Benchmarking )

Week 3 Lab 3: Parallel Programming Systems and Models. (Map Reduce )

Week 4 Lab 4: Cloud Computing.

Week 5 Lab 5: File systems & Networked file systems.

Week 6 Lab 6: Optimizing Large Data Transfers over 100Gbps Wide Area Networks - Anupam Rajendran.

Week 7 Lab 7: Distributed Filesystems.

Learning and Teaching Resources
LHJJSMJ (A:uj\ JJLAA

Available in the
Text
Library?

. Tanenbaum S. Maarten V.S.: Distributed Systems Principles
Required Texts ) ) No
and Paradigms, (Pearson Education).

George Coulouris, Jean Dollimore. Tim Kindberg: Distributed
Recommended Texts ] No
Systems concepts and design.

https://www.youtube.com/watch?v=cQP8WApzIQQ&list=PLrw6alwE39_tb2fErl4-

Websites
WkMbsvGQk9_UB&ab_channel=MIT6.824%3ADistributedSystems
Grading Scheme

Group Grade BERL:3i] Marks (%) | Definition

A - Excellent Slkal 90 - 100 Outstanding Performance
Success Group -
(50 - 100) B - Very Good (BESNVES 80 -89 Above average with some errors

C - Good RVES 70-79 Sound work with notable errors




D - Satisfactory bwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (A=dlandl WB) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail Cnly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
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Module Title Professional Ethics Module Delivery
Module Type B Theory

O Lecture
Module Code MTU1008 O Lab
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 0 Seminar
Module Level 4 Semester of Delivery 7
Administering Department CET College EETC
Module Leader | Manar Mahmood e-mail Manarr.hamad@gmail.com

Module Leader’s Acad. Title Lecturer

Module Leader’s Qualification PhD

Module Tutor e-mail
Peer Reviewer Name Dr. Osama} Abbas e-mail osama.abbas@mtu.edu.iq
Hussein
lS)c;te:tific Comite Livnrerd 29/10/2023 Version Number | 1.0
Relation with other Modules
AV A jall 3l sall ae A8l
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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The module aims to:

1. To develop an understanding of the fundamental concepts and
principles of engineering ethics.

2. To explore ethical theories and frameworks relevant to engineering
practice and decision-making.

3. To familiarize students with codes of ethics and professional conduct
in the engineering field.

4. To cultivate ethical decision-making skills and the ability to analyze
and resolve ethical dilemmas in engineering.

5. To promote awareness of social, environmental, and global
dimensions of engineering ethics and their impact on professional
practice.

Module Learning
Outcomes
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By the end of the module, students should be able to:

1. Demonstrate a comprehensive understanding of the principles and
importance of engineering ethics in professional practice.

2. Apply ethical theories, frameworks, and decision-making models to
analyze and resolve ethical dilemmas in engineering.

3. Evaluate the social, environmental, and global impact of engineering
decisions and recognize the ethical responsibilities of engineers in
these contexts.

4. Comprehend the professional obligations and responsibilities of
engineers, including codes of ethics and professional conduct.

5. Reflect on personal ethical development, demonstrate ethical
awareness, and engage in lifelong learning in the field of engineering
ethics.

Indicative Contents

dyolin Yl wlgisall

1. Introduction to Engineering Ethics: [18 hrs.]

e Definition and importance of engineering ethics.
e Ethical theories and frameworks in engineering.
e (Codes of ethics and professional conduct.

2. Ethical Decision-Making: [18 hrs.]

e Stepsin ethical decision-making.

e Utilitarianism and consequentialist ethics.

e Deontological ethics and duty-based approaches.
3. Professional Responsibility and Accountability: [18 hrs.]

e Professionalism and professional identity.

e Professional obligations and responsibilities.

e Ethical and legal aspects of professional practice.
4. Social and Environmental Impact of Engineering: [18 hrs.]

e Engineering and sustainability.

e Environmental ethics and considerations.

e Social responsibility and stakeholder engagement.
5. Ethical Issues in Research and Innovation: [18 hrs.]

e Research integrity and responsible conduct of research.
e Intellectual property rights and plagiarism.
e Ethical considerations in technological innovation.

Learning and Teaching Strategies
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Strategies

The learning and teaching strategies for the module on Computer Principles
and operating systems can include:

1.

10.

Lectures and Presentations: The instructor delivers lectures and
presentations to provide theoretical knowledge and concepts related
to engineering ethics. This helps students understand the
fundamental principles and frameworks.

Case Studies and Discussions: Engaging students in analyzing real-
world case studies allows them to apply ethical theories and
decision-making models to practical situations. Discussions and
group activities encourage critical thinking and ethical reasoning.
Ethical Dilemma Analysis: Presenting students with ethical dilemmas
specific to engineering contexts enables them to identify and evaluate
conflicting values and potential courses of action. This fosters ethical
decision-making skills and ethical awareness.

Guest Speakers and Expert Sessions: Inviting guest speakers, such as
experienced professionals or ethics experts, to share their insights
and experiences enriches the learning process. These sessions
provide practical perspectives and real-world examples.

Group Projects and Presentations: Assigning group projects related
to engineering ethics encourages collaboration, research, and
application of ethical principles. Students can explore specific topics,
develop solutions, and present their findings, fostering critical
thinking and communication skills.

Ethics Workshops and Debates: Organizing workshops and debates
focused on ethical topics in engineering allows students to actively
engage in discussions, explore different viewpoints, and develop their
argumentation skills.

Ethical Reflection and Self-Assessment: Providing opportunities for
students to reflect on their personal values, ethical beliefs, and
professional aspirations promotes self-awareness and encourages
students to align their actions with ethical principles.

Online Resources and Learning Platforms: Utilizing online resources,
such as interactive modules, online discussions, and ethical case
repositories, enhances accessibility to additional learning materials
and facilitates self-paced learning.

Assessment Methods: Assessing students through assignments,
quizzes, exams, and presentations ensures their understanding of
ethical theories, decision-making models, and their ability to apply
them in practical scenarios.

Field Visits and Industry Engagements: Organizing visits to
engineering organizations or engaging with industry professionals
allows students to observe ethical practices in real-world settings
and understand the challenges and responsibilities faced by
engineers.




Student Workload (SWL)

Lcj,\u\ \DJQWQM‘;N\JJ\M\

Structured SWL (h/sem) Structured SWL (h/w)
33 2.2
el I LIl elasiall (bl Jooxdl b gend CUall lasiall (ool ol
Unstructured SWL (h/sem) Unstructured SWL (h/w)
17 1.13
el s LIl elaziedl e ool Josdd! L gl JUal) laiiall s byl Josrll
Total SWL (h/sem)
50
Juad)l IO CIlall SII ) Jozel
Module Evaluation
:\:\u“)ﬂ‘ saldl) (;:\gsﬁ
] Relevant
Time/Nu . .
Weight (Marks) Week Due | Learning
mber
Outcome
Quizzes 2 10% (10) 5,10 LO #1, 2, and 3,4
ECIa e Assignments 2 20% (10) 2,12 LO # 1,2 and 3,4
assessment | prgiacts / Lab.
Report 1 10% (10) 14 All
Summative | Midterm Exam 2 hours 10% (10) 8 LO# 1-4
assessment | gina] Exam 3 hours 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o sl Zlgiall

Material Covered

Week 1

Introduction to Engineering Ethics
e Definition and importance of engineering ethics.




e Ethical theories and frameworks in engineering.
e Codes of ethics and professional conduct.

Ethical Decision-Making Models
e Stepsin ethical decision-making.

e 82 e Utilitarianism and consequentialist ethics.
e Deontological ethics and duty-based approaches.
Professional Responsibility and Accountability
Week 3 e Professionalism and professional identity.
e Professional obligations and responsibilities.
e Ethical and legal aspects of professional practice.
Social and Environmental Impact of Engineering
e Engineering and sustainability.
eSS e Environmental ethics and considerations.
e Social responsibility and stakeholder engagement.
Conflicts of Interest and Ethical Dilemmas
Week 5 o Identification and resolution of conflicts of interest.
e Ethical dilemmas in engineering practice.
e Balancing competing ethical considerations.
Ethical Issues in Research and Innovation
Week 6 e Research integrity and responsible conduct of research.
o Intellectual property rights and plagiarism.
e Ethical considerations in technological innovation.
Engineering and Public Safety
Week 7 ¢ Riskassessment and management in engineering.
¢ Safety standards and regulations.
¢ Whistleblowing and professional accountability.
Week 8 e Midterm Exam
Ethical Leadership and Professional Integrity
o Ethical leadership in engineering organizations.
o Integrity and ethical behavior in the workplace.
Week 9 Ethical implications of professional relationships.
Global and Cultural Perspectives in Engineering Ethics
¢ Cultural relativism and ethical relativism.
e Cross-cultural communication and ethical challenges.
¢ Global engineering ethics and international standards.
Ethical Issues in Emerging Technologies
Week 10 o Ethical considerations in artificial intelligence.
e Biomedical ethics and emerging medical technologies.
o Ethical challenges in nanotechnology and genetic engineering.
Ethical Responsibilities to Clients and Customers
Week 11 e Professional obligations to clients and customers.
e Confidentiality and privacy in engineering practice.
e Fair competition and avoiding conflicts of interest.
Ethical Responsibilities to Colleagues and Society
Week 12 e Respect for colleagues and teamwork ethics.
o Ethical implications of social media and online interactions.
e Public engagement and outreach in engineering.
Ethical Issues in Engineering Management
Week 13 e Ethical challenges in project management.

o Ethical responsibilities of engineering managers.




e Corporate social responsibility and ethical business practices.
Professional Development and Ethical Awareness
Week 14 . Llfelc')ng.learnmg a.nd ethical competence. '
e Continuing education and professional ethics.
e Ethical challenges in a rapidly changing technological landscape.
Case Studies and Ethical Reflection
Week 15 . Ana‘l}ISIS of realll-world engineering ethics case studies.
e Ethical reflection and self-assessment.
e Final project or examination on engineering ethics principles and applications.
Learning and Teaching Resources
w‘)ﬂb (A:uj\ )JLAA
Available in the
Text .
Library?
C. E. C. E. Harris Jr.,, M. S. Pritchard, and M. ]. Rabins,
Required Texts Englr.leermg Ethics: Cpncepts apd Cases," Cengage Yes
Learning, 2018. [Online]. Available: ISBN: 978-
1305500846.
Recommended | M- W- Martin and R. Schinzinger, "Ethics in Engineering,”
Texts McGraw-Hill Education, 2016. [Online]. Available: ISBN: No
978-0078112481.
Websites The Collage E-Library
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent Jlial 90-100 Outstanding Performance
B - Very Good > 80 - 89 Above average with some
Success errors
Group C - Good NV 70 - 79 Sound work with notable errors
(50-100) D- . Fair but with major
. bwgio 60 - 69 .
Satisfactory shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria




: . . More work required but credit
- Aol 08 I -
Fail Group FX - Fail (42 ) b | (45-49) awarded

0-49 .
( ) F - Fail ol (0-44) Consnlderable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by
the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
duwhy 1 Baledl oo g 73900




Module Information
sl ) 3alall Cila glas

Module Title Fiber Optics Communication Module Delivery
Module Type Core Theory
[ Lecture
Module Cod
odule Code CET4201 Lab
ECTS Credits 5 O Tutorial
O Practical
SWL (hr/sem) 125 0 Seminar
Module Level 4 Semester of Delivery 8
Administering Department CET College EETC
Module Leader Ali Abbas Al-Sabbagh e-mail Aalsabbagh2014@my.fit.edu
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor
Peer Reviewer Name Dr. Osam? Abbas e-mail osama.abbas@mtu.edu.iq
Hussein
Scientific C ittee A |
SIS S AL 29/10/2023 Version Number | 1.0

Date

Relation with other Modules

A Al ) o) gall ae A

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

oLVl Gbgizally elatdl 75L5g duwshyldl B3LJI Gl

Module Aims

126. In this course, the students can acquire the basic knowledge of




Gyl Baledl Colual

Optical Communication Systems

127. Optical Communication Media

128. Fiber optics communication principles and their application.

129. Students will be learned about high-speed single-mode and low-
speed multimode fiber,

130. Students can acquire knowledge of step and graded refractive
index profiles, different dispersion mechanisms and their effect on high-
speed links,

131. The advantage of coherent (LASER) light sources over
incoherent (LED) sources for the long haul, high-speed links, and
photodetectors.

Module Learning 116. Discuss Laser Principles , operation , structures , applications
Outcomes 117. Describe Photodiodes
118. Explain the Optical Communication Media
119. Identify optical fiber waveguides
Bolel) el Cilomyie 120. Explain the of optical fiber communication
Ay 121. Describe Transmission characteristics of optical fibers
122. Discuss Optical Transmitters - transmitter types , design
123. Explain Optical Amplifiers

Indicative Contents
Aol Y wbgisall

Indicative content includes the following.

Basic Concepts of Optical Communication Systems (6 hr)
Light Emitting Diodes (6 hr)

Photodiodes (6 hr)

Optical Communication Media (12 hr)

Transmission characteristics of optical fibers (12 hr)
Optical Fiber waveguides, couplers and connectors (12hr)
Optical Transmitters (8 hr)

Optical receivers (8 hr)
Optical Amplifiers (4 hr)

Learning and Teaching Strategies

sl abail) Lol i

Strategies

Skills competency is important as theory knowledge, especially in vocational and




technical education. Thus, the aim of this module is to develop the students
conceptual knowledge and skills in optical fiber communication to equip the students
with the necessary skills to become competent and skillful Technologists. lecture and
seminars will be used to explain the theory and principles of the module. Also,
laboratory reports and mini-projects will be used. Quantitative instruments such as
pre-test and post-test will be used to check students’ conceptual knowledge of
electrical measurement after the theory lecture or laboratories work. Video will be
used to explain the electrical measurement instruments. Observation form and
laboratory rubric will be used to analyze the skills of the students. The observer
comments from the laboratory staff on student skills will be classified according to
thematic analysis to evaluate students learned skills.

Student Workload (SWL)
g 5wl (15) Ao g s llall il jall Jaadl

Structured SWL (h/sem) 64 Structured SWL (h/w) 426
Jadll I CJlall laziall gulydl ol b gend CUall lasiall (qolyl) ol '
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4.06
el M LIl elaziedl e gohyldl Josdd! L gl (JUall plaiiall s byl Josrll '

Total SWL (h/sem)
i)l IMs a1 gl Jassll

125

Module Evaluation

d) ) Balal) Pty
Time/Nu Relevant Learning
. Weight (Marks) Week Due PP,

Quizzes 2 10% (5) 3,9 LO #1, 2,LO#3-6
Formative Assignments 2 10% (5) 5,13 LO #1- 3,LO#3-7
assessment Project / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO#1-7
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-6
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o sl Zleiall

Material Covered

Week 1

Basic Concepts of Optical Communication Systems




Week 2 | Light Behavior

Week 3 | Laser Principles

Week4 | Light Emitting Diodes ( LEDs) - principle of operation , structures , applications

Week 5 | Laser Diodes LDs- principle of operation , structures , applications

Week 6 | Photodiodes - ( pin Photodiode , Avalanche Photodiode , comparisons of photodetectors

Week7 | Mid-term Exam

Wweek 8 | Optical Communication Media- Overview of optical communication media, free space
optical communication, optical fiber waveguides.

week9 | Overview of optical fiber communication- general system, advantages, disadvantages, and
applications of optical fiber communication

Week 10 | optical fiber waveguides, Ray theory, cylindrical fiber, single mode fiber, multi-mode fiber,
cutoff wavelength, mode filed diameter

Week 11 | Transmission characteristics of optical fibers- Attenuation, absorption, scattering losses,
bending loss, dispersion

Week 12 | iber couplers and connectors

Week 13 | Optical Transmitters - transmitter types , design

Week 14 | Optical Receivers - receivers types , design

Week 15 | Optical Amplifiers

Delivery Plan (Weekly Lab. Syllabus)
DAl e g ~lgiall

Material Covered

Week 1 Lab 1: Introduction to Fiber Optics

Week 2 Lab 2: Fiber Cleaving

Week 3 Lab 3: Numerical Aperture of a Fiber

Week 4 Lab 4: Coupling into Fiber

Week 5 Lab 5: Profile of Fundamental Mode

Week 6 Lab 6: High-Order Modes in Fiber

Week 7 | Lab 7: Mid-term Exam

Week 8 | Lab 8: Coupling and Propagation Loss - i

Week 9 | Lab 9: Coupling and Propagation Loss - ii

Week 10 | Lab 10: Analog Communication Link - i

Week 11 | Lab 11: Analog Communication Link — ii

Week 12 | Lab 12: Digital Communication Link - i

Week 13 | Lab 13: Digital Communication Link - ii

Week 14 | Lab 14: A preparatory week before the Final Exam




Week 15 | Lab 15; Final Exam

Learning and Teaching Resources
L}\{.}Jﬂ\} ela.\]\ _)JLA.A

Available in the
Text
Library?
Optical Communications Essentials, Gerd Keiser, The
) McGraw-Hill Companies.
Required Texts ] . o ] Yes
Optical Fiber Communication — Gerd Keiser, 4th Ed.,
MGH, 2008.
Handbook of Laser Technology and Applications ,
Recommended Texts | Colin E. Webb, Julian D. C. Jones No
CRC Press
Websites
Grading Scheme
Group Grade oall Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80 -89 Above average with some errors
(S:(;:(ielsgo(;iroup C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory bwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsto 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 08) cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
duwy 1 8oLl Cano g 73900




Module Information
sl ) 3alall Cila glas

Module Title Advanced Computer Technology | Medule Delivery
Module Type Core Theory

O Lecture
Module Code CET4202 Lab
ECTS Credits 5 O Tutorial

1 Practical
SWL (hr/sem) 125 [ Seminar
Module Level 4 Semester of Delivery 8
Administering Department CET College EETC

. . h d.mohsin.albyat [tuff.edu.i
Module Leader Mohammed Mohsin Ali e-mail qmo ammed.mohsin.albyate@altuff.edu.i
Module Leader’s Acad. Title Asst. Lec. Module Leader’s Qualification MSc
Module Tutor e-mail
Dr. Mahmoud
Peer Reviewer Name Shuker e-mail mahmoud.shukur@mtu.edu.iq
Mahmoud
ientifi . A |
Scientific Committee Approva 29/10/2023 Version Number | 1.0
Date
Relation with other Modules
&A1 gl all 3l sall ae 28|

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

LolinYl Olgizally elatdl gLy dwlyd! Balall Gl




Module Aims

Gyl Baledl Colual

The course aims to provide students information about :
1. The pP and its architecture and the addressing modes
2. Paging mechanism, Segment translation and Page translation
3 Cache memory, Cache organization, fully associative, Direct mapped and Set
associative
4. Cache memory used for 80386
- Direct Maps
- Two-way set associative
5. Intel’s Pentium and its Features
6. Pentium pro, Out of order execution
7. other Pentium processors, Core processor

Module Learning
Outcomes

aled) @laidl Ol y3en
Ay

1- an ability to apply knowledge of microprocessor Architecture. (High)

2- an ability to apply knowledge about 80386 The puP (High)

3- an ability to apply knowledge about Paging mechanism, Segment
translation and Page translation (High)

4- an ability to identify and calculate the addressing mode and physical
address (High)

5- an ability to calculate the data and tag for cache (High)

Indicative Contents
doliy Y wbgisall

-Introduction to the Microprocessor and Computer (5 hr)
-The pp 80386 architecture (14 hr)

-Protected mode memory addressing (10hr)
-Descriptor and page table entries(10 hr)
-Memory paging(10 hr)

-Paging mechanism(5 hr)

-A translation lookaside buffer (TLB) (10hr)
-Cache memory(10 hr)

-Intel's Pentium(5 hr)

Learning and Teaching Strategies

adall g alal) Ciliasi) jind

Strategies

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through




classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
g sl (15) e g se luall e Al Jaall

Structured SWL (h/sem) 64 Structured SWL (h/w) 426
Jeadll I3 Clal) plaiall gyl Joss L gl Ul laziall gyl Jooxl '
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4.06
Juaddl I CIlal elatiall pe (bl Josd! L gl JUal plaiiall s byl Jonll '

Total SWL (h/sem)
ol M5 CIUal S guhll Jass)

125

Module Evaluation

d) ) Balal) Pty
Time/Nu Relevant Learning
. Weight (Marks) Week Due ST

Quizzes 2 10% (10) 5,10 LO #1,2, LO#3,4
Formative Assignments 2 10% (10) 2,12 LO #1,2, LO#3,4
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO#1-4
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-3
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl Zleiall

Material Covered

Week1 | Introduction to the Microprocessor and Computer
Week 2 | The Hp 80x86 and its architecture
Internal organization of [p 80x86
The pp 80386 architecture
Week 3-4 e Addressing mode

e Assembly language
Memory segmentation




Protected mode memory addressing

Week 5:6 e Selectors and descriptors
e Local and global descriptors tables
Descriptor and page table entries
Week 7 e Program-invisible registers
e lllustrating local memory access.
Examples
Week8 | midterm Exam
Memory paging
Week 9 ]
Virtual memory
Paging mechanism
Week 10 .
e Segment translation
e Page translation
A translation lookaside buffer (TLB)
Week 11
Examples
Week 12 | Major changes in the 80386 [p
Cache memory
e Cache organization
el L e Fully associative
e Direct mapped
Set associative
Cache memory used for 80386
Week 14 e Direct Maps
e Two-way set associative
Intel's Pentium
Bl o Features of the Pentium
Intel's overdrive technology
Delivery Plan (Weekly Lab. Syllabus)
D88l e ) gl
Material Covered
Week 1 Lab 1: Introduction to Mp 80386
Week 2 Lab 2: programming using assembly language
Week 3 Lab 3: programming many functions
Week 4 Lab 4: programming many functions using Assembly Language




Week 5 Lab 5: Examples
Week 6 Lab 6: Examples
Week 7 Lab 7: Examples
Learning and Teaching Resources
w..g‘)ﬂb el:uj\ JJLAA
Available in the
Text
Library?
Required Texts The 80x86 IBM Pc and compatible computer Yes
Recommended Texts No
Websites
Grading Scheme
Group Grade oall Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
s G B - Very Good [BESNVES 80-89 Above average with some errors
(:(;:celsgo) roup C - Good RVES 70-79 Sound work with notable errors
D - Satisfactory bwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsto 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl UB8) cnly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
duwy 1 Baledl Cano g 73900




Module Information
sl ) 3alall Cila glas

Module Title Network Security & Cybersecurity | Module Delivery
Module Type Core Theory

O Lecture
Module Cod

odule Code CET4203 Lab

ECTS Credits 5 O Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department CET College EETC
Module Leader Salman Rasheed Owaid e-mail Rasheed.salmanl61@gmail.com
Module Leader’s Acad. Title Lec. Module Leader’s Qualification Ph.D.
Module Tutor e-mail

Dr. Mahmoud
Peer Reviewer Name Shuker e-mail mahmoud.shukur@mtu.edu.iq
Mahmoud
Scientific C ittee A |
clentitic “ommitiee Approva 29/10/2023 Version Number | 1.0
Date
Relation with other Modules
AV gl all 3l sall ae 28|
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
LoliyVl Gbgizally elatdl g5L5g duwshyldl B3LJI Gl
Upon completion of this course you will have acquired the following knowledge:
Module Aims
doly ! 8Ll Calua 132. Understand hacking techniques.
133. Understand the fundamentals of secure network design.
134. Understand the issues involved with providing secure networks.

135. Understand underlying cryptography required for secure




communications, authorization and

136. authorization.

137. Obtain hands on experience in cryptography and network security
through laboratory work

Module Learning
Outcomes

83l edatdl Ol y3e0
Aoyl

124. Students will be able to explain security principles.

125. Develop Concept of Security needed in Communication of data
through computers and networks along with Various Possible Attacks.

126. Understand Various Encryption mechanisms for secure transmission
of data and management of key required for required for encryption.

127. Students will be able to evaluate risks faced by computer systems
and how various attacks work.

128. Students will be able to explain how various security mechanisms
work, and correlate these security mechanisms with security principles.

129. Students will be able to compare various security mechanisms and
articulate their advantages and limitations.

130. Understand authentication requirements and study various
authentication mechanisms.

131. Understand network security concepts and study different Web
security mechanismes.

132. Students will be able to create cybersecurity policies and procedures
to help

133. secure a medium-sized organization's information technology
infrastructure.

134. Students will understand the latest techniques hackers employ to
test out
cyber defenses.

135. Students will analyze the mission and strategy of the Iraq
government
agencies who protect our portion of the Internet.

136. Students will discuss hypothetical issues of cyber security with other
students
in the group Discussions format.

Indicative Contents
Aol Y wbgisall

Indicative content includes the following.

Security Concepts Overview

Difference types of attacks; the reasons for protecting the personal information and
commercially sensitive information; the types of encryptions; the advantages and
limitations of encryption such as symmetric key and asymmetric key. [15 hrs]

Security for Malware and Wearable Devices

Definition and function of malware; types of malware; mobile malware; app security;
Android/iOS security model; how anti-virus software works and its limitations. [15hrs]

Network Security

Difference types of network; the function and limitations of a firewall; Different types




Web Security

Communications

Secure Data Management

phishing; backdoor access in instant messaging. [15 hrs]

of wireless security (i.e. WEP and WPAZ2); access control. [15 hrs]

Digital certificate; one-time password; appropriate settings of cookies; protect

private data in browsers; types of content-control software. [15 hrs]

Encrypting and decrypting an e-mail; digital signature; unsolicited e-mail;

Physical security; backup procedures; data destruction utilities. [14 hrs]

Learning and Teaching Strategies

sl g aleil) il i

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and

Strategies expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
g sl (15) e & s llall il jall Jaall

Structured SWL (h/sem) 64 Structured SWL (h/w) 496

Jradll I CIlall plaiiall oyl Jodl e guanl CIlall @laiadl (golyldl Josxd!

Unstructured SWL (h/sem) 61 Unstr::ctured SWL (h/w) 4.06

diadll I35 (Jlall alaiall 4 byl Jasxdl e gl Clal) @aiall g gyl Jazell

Total SWL (h/sem)
ol M5 CIUal U1 gyl Jass)

125

Module Evaluation

Al Hall Balal) anads
Time/Nu Relevant Learning
Cher Weight (Marks) Week Due PP

Quizzes 2 10% (10) 5,10 LO #1-4,LO# 4-8
Formative Assignments 2 10% (10) 3,12 LO #1,2,LO# 3-7
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO#1-11
Summative Midterm Exam 2 hr 10% (10) 6 LO#1-4
assessment Final Exam 4hr 50% (50) 16 All




Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@Bl e sl zlgial

Material Covered

Introduction, Symmetric Ciphers model: plaintext, encryption algorithm, secret key, cipher text,

el decryption algorithm.
Week 2 Model of Conventional Encryption and Cryptography Classification.
Week 3 Affine Cipher and Polyalphabetic algorithm (Vigenere cipher).
Week 4 Cryptanalysis of a Symmetric key.
Week 5 Hill cipher and Play fair cipher. Stream Cipher
Week 6 Mid-term Exam
Week 7 Unit-Step Forcing, Forced Response, the RLC Circuit
Week 8 DES—The Data Encryption Standard, hers -16 round.
Week 9 Public-Key Algorithms, - RSA.
Week 10 Diffie Hellman Algorithm.
Week 11 | Elgamal Algorithm.
Week 12 | Cyber Security Tools
Week 13 | Web Security.
Week 14 | Email Security.
Week 15 | PGP—Pretty Good Privacy and S/MIME.
Delivery Plan (Weekly Lab. Syllabus)
DAl e g ~lgiall

Material Covered

Lab 1: Implement the following SUBSTITUTION & TRANSPOSITION TECHNIQUES concepts:
Weel1 a) Caesar Cipher Playfair Cipher

Lab 2: Implement the following algorithm :
Week 2

a) Hill Cipher Vigenere Cipher

Week 3 Lab 3: Implement the RSA Algorithm.
Week 4 Lab 4: Implement the DES Algorithm.
Week 5 Lab 5: Implement the Hash function SHA-1 Algorithm.




Week 6

Lab 6: Implement the SIGNATURE SCHEME - Digital Signature Standard.

Week 7

Lab 7: Demonstrate intrusion detection system (ids) using any tool (snort or any other s/w).

Learning and Teaching Resources

w..g‘)ﬂb el:uj\ JJLAA

Available in the

Text
Library?
Stallings, W. (2016). Cryptography and network security:
Required Texts o ) ) o No
principles and practice (Eighth edition.). Pearson
Speciner, M. et al. (2002). Network security: Private
Recommended Texts No

communication in a public world. (Second edition.).

https://www.youtube.com/watch?v=0UMeUB1PIRo&Ilist=RDCMUCu1lQtQ7SJU27bRIL

Websites
6hzr9A&start_radio=1&rv=0UMeUB1PIRo&t=8
Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good [BESNVES 80-89 Above average with some errors
(S:(;:tielsgoc)iroup C - Good RVES 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl 08) cwnly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

duwy 1 8oLl Cano g 73900




Module Information
sl ) 3alall Cila glas

Module Title Cloud Computing Module Delivery
Module Type Core Theory

[ Lecture
Module Cod

odule Code CET4204 Lab

ECTS Credits 5 O Tutorial

1 Practical
SWL (hr/sem) 125 0 Seminar
Module Level 4 Semester of Delivery 8
Administering Department CET College EETC
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail

Asst. Prof. Alhamzah
Peer Reviewer Name Taher e-mail alhamza_tm@mtu.edu.iq
Mohammed
Scientific C ittee A |
clentific tommitiee Approva 29/10/2023 Version Number | 1.0
Date
Relation with other Modules
AV gl all 3l sall ae 28|

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Loyl Olgizally elatdl @lg dwslydl Balall Gl

Module Aims




Gy ! Balad) Lol 138. To define the concept of hosting
139. To introduce the cloud-computing paradigm
140. To simplify the transition from bare-metal servers thinking to a cloud-
native approach.
141. To foster the automation and orchestration concepts.
142. To design, build and manage private clouds.
137. Classify cloud hosting types.
138. Describe the data center infrastructure.
Module Learning 139. Utilization of virtual machines
Outcomes 140. Transition into virtual networking.
141. Management of cloud infrastructure.
142. Comprehension of cloud-storage
Bolol) @laill il yee 143. Correct utilization of micro-services.
Ayl 144, Proper use of rate-limiting concepts.
145. Understanding the concept of security.
146. Understanding the concept of privacy.
147. Capability to diagnose bottlenecks in cloud-based systems.
148. Proper application of concepts of elasticity in production systems.

Indicative Contents
Aol Y wbgisall

Indicative content includes the following:

-Cloud Computing History - Power wall, Cloud Computing physical component
and organization, cloud computing services. [5 hr.s]

-Cloud Computing types - Private and Public Cloud, Hybrid and Multi-Cloud,
Hyperscale’s, and Cloud server selection. [5 hr.s]

-Data Centers - Racks, aisles, Pods, Cloud networking and power management,
North-South and East-West Networks, Fat Tree design, leaf-spine scaling. [5 hr.s]

-VM and Containers - Virtualization, Hypervisor, Container and Docker software
components. [5 hr.s]

-Virtual Network and Virtual Storage - Overlays and Underlays, VLANs and
VXLANS, SDN and OpenFlow Protocol, Programmable Network. [10 hrs.]

-consensus - Need of agreement in cloud-based systems, types, challenges. [10
hrs.]

-Cloud-storage- traditional vs sottware designed storage. [5 hr.s]

-Microservices- Monolithic Apps in Data Centers, The Microservices Approach:
Pros and Cons, Microservices Granularity, Communication Protocols for
Microservices, Service Mesh Proxy, Microservices Technologies. [5 hr.s]

-Serverless Computing - The serverless Computing Approach, Stateless Servers
and Containers, Serverless Infrastructure, an Example of Serverless Processing.




[10 hr.s]

-Edge Computing and IoT - The Latency Disadvantage of Cloud, Low Latency
Needs, Extending Edge to A Fog Hierarchy, Multi-level Caching, Edge computing
and IIoT, Communication of [IoT, Decentralization. [10 hr.s]

Learning and Teaching Strategies

alal) g Al Clia) i

Strategies

The main strategy that will be adopted in delivering this module focuses on fostering
active student engagement during exercises, fostering the development of critical
thinking skills, and encouraging participation. This will be accomplished through a
combination of classroom instruction, interactive tutorials, and the inclusion of
engaging experiments that involve sampling activities that capture students' interest.
The aim is to refine and enhance students' critical thinking abilities while ensuring
their active involvement in the learning process.

Student Workload (SWL)

Structured SWL (h/sem) 64 Structured SWL (h/w) 426
dradll I Il elasiall bl Josxdl e gl CUall elasiall (osly) Jaell

Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4.06
ol M5 CIUall elatiall e guhll Jass) e gl Ul liiall e byl Janl

Total SWL (h/sem)

ol I35 Iall 81 guhdl Janll 125

Module Evaluation
:\:\M\Jﬂ\ 3aldl) (“5\5\33

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Formative Quizzes

2 10% (10) 6,12 LO #1-3, LO #3-8




assessment Assignments 2 10% (10) 8,13 LO # 1-5, LO#5-10
Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 14 LO #1-11
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-6
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o sl Zleiall
Material Covered
Tl The Era of Cloud Computing: The Motivations for Cloud, Power wall, Racks of Server Computer, Elastic
Computing, Multi-tenant Clouds, laaS, PaaS, SaaS, and DaaS.
S Types of Clouds and its Providers: private and Public Cloud, Provider Lock-in, Hybrid Cloud, Multi-Cloud,
Hyperscale.
ke Data Center Infrastructure and Equipment: Racks, Aisles, and Pods, Power and Cooling, Network
Equipment, North-South and East-West Network Traffic, Fat tree Design, leaf spine scaling, Unified Data Centers Network.
Week 4 Virtual Machines and Containers: Approaches To virtualization, Properties of Virtualization, Level of Trust
and 1/0 devices, VM Migration, Hypervisor. Container approach, Docker Containers, Docker software components.
Virtual Networks and Virtual Storage: Virtual Networks, Overlay and Underlays, VLANs, VXLAN,
Week 5 Virtual Network Switch, NAT, Mobility, SDN, The OpenFlow Protocol, Programmable Networks. Local and Remote
Storage, NAS, SAN, Object Storage.
Week 6 Consensus: Raft, Paxos, consistency levels, CAP, theorem.
Week 7 Software : Cloud native vs. Conventional Software, Parallel Processing, MapReduce Programming Paradigm, Math of
MapReduce, Apache Hadoop, HDFS, Hadoop support for Programming languages.
Week 8 Microservices: Monolithic Apps in Data Centers, The Microservices Approach: Pros and Cons, Microservices
Granularity, Communication Protocols for Microservices, Servie Mesh Proxy, Microservices Technologies.
Week 9 Mid-term-1
Week 10 Cloud Storage: File, Object, Database storage systems, Software Defined Storage
Serverless Computing and DevOps: The serverless Computing Approach, Stateless Servers and Containers,
Week 11 Serverless Infrastructure, An Example of Serversles Processing. DevOps Approach, Continuous Integration, Continuous
Delivery, Caucious Deployment, Sandbox, Canary, and Blue/Green.
el Edge Computing and 10T The Latency Disadvantage of Cloud, Low Latency Needs, Extending Edge to A Fog
Hierarchy, Multi-level Caching, Edge computing and 1loT, Communication of 110T, Decentralization.
Cloud Security and Privacy: Cloud Security Problems, Traditional Security Methods and its insufficiency with
Week 13 cloud, Zero Trust Security Model, Identity Management, PAM, Al and Security, Protecting Remote Access, Privacy in
Cloud, Back Doors, Side Channels.
Week 14 | Building Your Own Cloud: Case Study, see TextBook#2




Week 15 | Building Your Own SaasS: Case Study, see TextBook#2

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) gl

Material Covered

Week 1 Lab 1: hosting providers portal mgmt.

Week 2 Lab 2: hosting specs and pricing

Week 3 Lab 3: virtualization software (installation, config)

Week 4

Week 5

Lab 4-5: VM mgmt.

Week 6 Lab 6: backup, recovery, scaling, up down.

Week 7

Week 8

Lab 7-8: Proxmox mgmt

Week 9 Lab 9: migration offline, online, hypervisor replacement

Week 10

Week 11 Lab 10-11-12: docker mgmt

Week 12

Week 13 | Mgmt. tools

Week 14 &
15

Virtual appliances

Learning and Teaching Resources
u.u..g)lﬁ\} ?Luj\ JALAA

Available in the

Text
Library?
Textbooks
Book#1: Douglas E. Comer, The Cloud Computing Book, The
Required Texts future of Computing Explained, 1st Edition, CRC Press, 2021. Yes

Book#2: lan Foster and Dennis B. Gannon, "Cloud Computing
for Science and Engineering", The MIT Press, 2017.




Recommended Texts

No

Grading Scheme

Group Grade BERE:5i] Marks (%) | Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SEgeve: 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good RVES 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlandl WiB) Cnly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

duwy 1 Baledl Cano g 73900




Module Information
sl ) 3alall Cila glas

Module Title proj ect Module Delivery
Module Type Core O Theory
O Lecture
Module Cod
odule Code CET4205 Lab
ECTS Credits 5 O Tutorial
Practical
SWL (hr/sem) 125 0 Seminar
Module Level 4 Semester of Delivery 8
Administering Department CET College EETC
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor Dr. Osama Abbas Hussein e-mail Osama.abbas@mtu.edu.iq
Peer Reviewer Name e-mail
Scientific Committee Approval .
29/10/2023 Version Number 1.0
Date
Relation with other Modules
AV Al all 3l sall ae 28|
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Loyl Olgizally elatdl @lSg dwslydl Balall Gl

Module Aims

dulyudl Baledl Colual

Module Learning




Outcomes

ol @laddl Ol y5e0
Aoy

Indicative Contents
dyoliyY wbgiseadl

Learning and Teaching Strategies

el Al Clia jind

Strategies

The main strategy that will be adopted in delivering this module focuses on fostering
active student engagement during exercises, fostering the development of critical
thinking skills, and encouraging participation. This will be accomplished through a
combination of classroom instruction, interactive tutorials, and the inclusion of
engaging experiments that involve sampling activities that capture students' interest.
The aim is to refine and enhance students' critical thinking abilities while ensuring
their active involvement in the learning process.

Student Workload (SWL)
g sl (15) e & e llall ul jall Jaall

Structured SWL (h/sem) - Structured SWL (h/w) 413
Jradll I CIlall plaiiall oyl Jodl e gl dUal) elatiadl guhyll Josxd!

Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) 45
Jradll IS LIl elatiadl e quhdl Josxd! b gueanl Ul @laiiall e byl Jonll '
Total SWL (h/sem)

ol M5 CIUal U1 gyl Jass) 125

Module Evaluation
lﬂu\)ﬂ\ 3Ll e._us.t

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes

Formative Assignments

assessment Projects / Lab.

Report

Summative Midterm Exam 2 hr 40% (10) 8




assessment

Final Exam

2hr

60% (50)

16

All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
kil e s zlgiall

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

Week 16

Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2




Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14 &
15

Learning and Teaching Resources
L}uﬁ)ﬂ‘j ?L"M )JL.AA

Text

Available in the

Library?

Required Texts

Recommended Texts

Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent Jleiel 90 - 100 Outstanding Performance

B - Very Good (BESNVES 80 -89 Above average with some errors
(S:(;:(iels;oc)iroup C - Good Ve 70-79 Sound work with notable errors

D - Satisfactory bwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A eadl W8) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required




Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
duwy I Baledl Caso g 73900




Module Information
sl ) 3alall Cila glas

Module Title Reconfigurable Computing Systems | Module Delivery
Module Type Elective Theory

[ Lecture
Module Cod

odule Code CET4206 Lab

ECTS Credits 5 O Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department CET College EETC
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name Dr. Osame} Abbas e-mail osama.abbas@mtu.edu.iq

Hussein

Scientific Committee Approval
e PP 29/10/2023 Version Number | 1.0

Relation with other Modules

A gl ) o) gall ae 48

Prerequisite module

None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

LolinYl Olgizally elatdl gLy dawlydl Balall Gl

Module Aims

Gyl Baladl CBlua]

1. Understand the fundamentals of the reconfigurable computing and reconfigurable
architectures

2. Articulate the design issues involved in reconfigurable computing systems with a




specific focus on Field Programmable Gate Arrays (FPGAs) both in theoretical and
application levels

3. Understand the performance trade-offs involved in designing a reconfigurable
computing platform with a specific focus on the architecture of a configurable logic
block and the programmable interconnect

4. Discuss the state-of-the-art reconfigurable computing architectures spanning fine
grained (look up table-based processing elements) to coarse grained (arithmetic logic
unit level processing elements) architectures.

5. Understand both how to architect reconfigurable systems and how to utilize them
for solving challenging computational problems.

Module Learning
Outcomes

B3lol) olatll Oolaryen
daly I

1. an ability to apply knowledge of mathematics, science, and engineering
(High)

2. an ability to design and conduct experiments, as well as to analyze and
interpret data (High)

3. an ability to design a system, component, or process to meet desired needs
within realistic constraints (High)
an ability to identify, formulate, and solve engineering problems (High)

5. an ability to communicate effectively (Medium)
a recognition of the need for, and an ability to engage in life-long learning
(Medium)

7. aknowledge of contemporary issues (High)

8. an ability to use the techniques, skills, and modern engineering tools
necessary for engineering practice. (High)

Indicative Contents
Aol Y wbgisall

--Introduction to Reconfigurable Computing (5 hr)
--FPGA Architectures(10 hr)

--FPGA Design Cycle (20 hr)

--Coarse-grained Reconfigurable Devices (10 hr)

--Reconfigurable Computing Applications (7 hr)
--Multi-FPGA Systems (5 hr)

--FPGAs vs. Multicore architectures (5 hr)
--Advanced Topics (12 hr)

Learning and Teaching Strategies

sl abail) Lol i

Strategies

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time




refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
g 5wl (15) Ao g s @llall ol jall Jaal)

Structured SWL (h/sem) 64 Structured SWL (h/w) 426
i)l s CIlall elaziadl (golyldl Josdd! e gueanl Ul @laiiall gyl Josell '
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4.06
)l I CIlall claiall & gubdl Jol b genl Ul plaiiall e gyl Joxull '

Total SWL (h/sem)
il I35 IUall JSI1 gyl Janll

125

Module Evaluation

onaa) ) 3ol api
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 2 10% (10) 5,10 LO #1-3, LO#3-5
Formative Assignments 2 10% (10) 2,12 LO #1-2, LO#3-6
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO#1-7
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-5
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ)léd\ = saY) GL@.LJ\
Material Covered
Week 1 Introduction to Reconfigurable Computing
Week 2-3 | FPGA Architectures




FPGA Design Cycle

e Technology-independent optimization

Week 4-7 e Technology Mapping
e Placement
e Routing
Week 8 Coarse-grained Reconfigurable Devices
Week 9 Midterm Exam
Week 11 | Reconfigurable Computing Applications
Week 12 | Multi-FPGA Systems
Week 13 | FPGAs vs. Multicore architectures
Advanced Topics:
Week 14- e Dynamic Reconfiguration
15 e Partial Reconfiguration
e 3D FPGAs
Delivery Plan (Weekly Lab. Syllabus)
iall (= s GL@_XA\
Material Covered
Week 1 Lab 1: Introduction to ISE design suite software
Week 2 Lab 2: VHDL programming tools
Week 3 Lab 3: programming simple VHDL program
Week 4 Lab 4: IF statements -VHDL programs
Week 5 Lab 5: For loop -VHDL programs
Week 6 Lab 6: UP-Down counters
Week 7 Lab 7: Multi functions programs

Learning and Teaching Resources
u.u..g)lﬁ\} ?Luj\ JALAA

Text

Available in the

Library?

Required Texts : (Optional) Reconfigurable Computing: The Theory and

Yes




DeHon.

Practice of FPGA-Based Computation by Scott Hauck, André

Recommended Texts

C. Maxfield, The Design Warrior's Guide to FPGAs, Newnes,
2004, ISBN: 978-0750676045

No

Websites http://class.ece.iastate.edu/cpre583/
Grading Scheme

Group Grade BERE:5i] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [BESNVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good RVES 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsto 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laadl W8) cwnly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

MODULE DESCRIPTION FORM

duwy 1 8oLl Cano g 73900




Module Information
sl ) 3alall Cila glas

Module Title Wireless Sensor Network Module Delivery
Module Type Elective Theory
O Lecture
Module Cod
odule Code CET4207 Lab
ECTS Credits 5 O Tutorial
1 Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department CET College EETC
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail
Asst. Prof.

Alhamzah
Peer Reviewer Name amza e-mail alhamza_tm@mtu.edu.iq

Taher

Mohammed
Scientific C ittee A |

L L L A 29/10/2023 Version Number | 1.0
Date
Relation with other Modules

AV gl all 3l sall ae 28|
Prerequisite module Semester
Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

oLVl Gbgizally elatd] 75L59 duwshyldl B3LJI Gl




Module Aims

Gyl 8oLl Colua]

The aim of the course is to provide students with knowledge and skills for wireless
network design, operation and testing, equipment configuration, security
considerations.

Module Learning
Outcomes

8ol edaddl Ol y3e0
Aoy

By the end of the course, students will know:

1- Electromagnetic signal specifications IEEE802.11 link layer protocol data
rates, media access control and logical link control techniques, quality-of-
service and security features

2- Wireless network design principles.

3- Perform wireless signal planning and strength measurement.

4- Design wireless network with optimal performance.

5- Plugin and configure wireless network equipment.

6- Build large wireless network with centralized control.

7- Configure wireless network security

8- The necessary skills to design, configure and operate production-grade
wireless network.

Indicative Contents
33.)[.3»)}” C)lfyaajl

Indicative content includes the following.

Part A — Introduction

Introduction to WSNs, Wireless technology history, modern wireless networks,
Advantages, Challenge vs Ad-hoc network. [25 hrs]
Part B — Architecture

Network architecture, node architecture, types of networks based on its topology,
data transfer on media. [25 hrs]

Part C — Wi-Fi Protocols

IEEE 802.11 (Wi-Fi) protocol design. Wi-Fi physical layer, Wi-Fi data-link layer, Wi-Fi

logical link control layer, Wi-Fi quality-of-service (QoS) features, Wi-Fi security
features [25 hrs]

Learning and Teaching Strategies

adall y alall Ciliasi) jind

Strategies

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.




Student Workload (SWL)
g gl (15) Ao & 90 llall il jall Jaall

Structured SWL (h/sem) 64 Struct‘ured SWL (h/w) 426
dradll I CIlall plaiiall oyl ol e gl IUal) @laiiadl gl ozl

Unstructured SWL (h/sem) 61 Unstr;uctured SWL (h/w) 4.06
Jsadl I Cdlall plaiiall e (gl Joze) b gl IUal) elatiadl p& (qubull Josdl)

Total SWL (h/sem) 125

ol I35 CIall JSI1 gyl Jaznll

Module Evaluation

:\:\u\)ﬂ\ alall ?ﬁs.\

Time/Nu Relevant Learning
. Weight (Marks) Week Due ST

Quizzes 2 10% (10) 4,12 LO #1-3, LO#3-7
Formative Assignments 2 10% (10) 5,12 LO #1-3, LO#4-7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#1-8
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-4
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

LgJL:.J\ = swY) GL@.&A\

Material Covered

Week 1- 2

Course introduction, wireless network introduction. Wireless technology history, modern wireless

networks

Week 3-4

Data transfer over wireless media. Electromagnetic waves propagation. Wireless equipment and
EM waves specifications. Data modulation and coding schemes, data decoding.




IEEE 802.11 (Wi-Fi) protocol design. Wi-Fi physical layer: EM signal specifications, data rates, data

LR modulation and coding schemes.

Wi-Fi data-link layer: data frame structure, media access control, wireless nodes addressing, error
Week 7-8 . .

detection/correction.
Week 9 Midterm Exam

Wi-Fi logical link control layer: data frame types, control and management frames, multiple
Week 10 i . . . . .

network coexistence. Wireless network with multiple access points, roaming.

Wi-Fi logical link control layer: data frame types, control and management frames, multiple

Week 11-12 i . . . . .

network coexistence. Wireless network with multiple access points, roaming.
Week 13 Wi-Fi security features. 802.1x protocol, WPA/2/3 operation. Network infrastructure security.
Week 14 Wi-Fi centralized architecture. Wireless controller configuration/operation
Week 15 Decentralized Wi-Fi networks (Ad-Hoc, Mesh-type). Introduction to sensor networks. Bluetooth

basics

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) gl
Material Covered

Week 1 Lab 1: Node construction.
Week 2 Lab 2: WSNs Topologies.
Week 3 Lab 3: IEEE 802.11 design.
Week 4 Lab 4: Wi-Fi logical link.
Week 5 Lab 5: Wi-Fi quality-of-service measurements.
Week 6 Lab 6: WSNs based on 802.1x protocol.
Week 7 Lab 7: Configuring peer-to-peer network (Wi-Fi Ad-Hoc mode or Bluetooth).

Learning and Teaching Resources
u.u..g)ﬂl\} ?Luj\ JALAA

Available in the
Text
Library?




Wireless Sensor Network, Leonidas J. Guibas, The Morgan
Required Texts o ) ) Yes
Kaufmann Series in Networking, Elsevier, NEW YORK

Kazem Sohraby, Daniel Minoli and Taieb Znati, “ Wireless
Recommended Texts Sensor Networks Technology, Protocols, and Applications”, No
John Wiley & Sons, 2007.

https://kanchiuniv.ac.in/coursematerials/ECE_COURSE_MATERIAL_ODD%20SEMESTER/
Websites ECE_COURSE%20MATERIAL_ODD%20SEMESTER/Dr.S.0mkumar_Wireless%20Sensor%2
ONetworks.pdf

Grading Scheme

Group Grade BERE:5i] Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good [SEgevE: 80 -89 Above average with some errors
(S:(;:(iels;oG)roup C - Good RVES 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX — Fail (ddlaadl u8) cnly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
duwy I Baledl Caso g 73900




Module Information
Ll ) 3alall Cila gles

Module Title Optlmlzatlon Algorlthms Module Delivery
Module Type Elective Theory

[ Lecture
Module Cod

odule Code CET4208 Lab

ECTS Credits 5 O Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department CET College EETC
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail

Dr. Mahmoud
Peer Reviewer Name Shuker e-mail mahmoud.shukur@mtu.edu.iq
Mahmoud
Scientific C ittee A |
clentific tommitiee Approva 29/10/2023 Version Number | 1.0
Date
Relation with other Modules
AV Al all 3l sall ae 28|

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

LolinYl Olgizally elatdl gLy dawlydl Balall Gl

1- Provides students with an introduction to optimization techniques and
genetic algorithms.

Gyl 3ol Lolua] 2- Students will learn about various optimization problems, including linear and
nonlinear optimization.

3- Explore the principles and applications of genetic algorithms.

4- Cover the fundamental concepts, algorithmic implementations, and practical

Module Aims




considerations for solving optimization problems using genetic algorithms.
5- Students will gain hands-on experience through programming assignments
and project work.

Module Learning
Outcomes

oled) @laidl Ol y3en
Ay

1- Understand the fundamental concepts and principles of optimization
techniques.

2- Explain the different types of optimization problems, including linear
programming, nonlinear programming, and combinatorial optimization.

3- Evolutionary Algorithms, Swarm Intelligence Algorithms.

4- Understand the principles and workings of genetic algorithms.

5- Advantages and disadvantages of Genetic algorithms.

6- Population, selection, crossover, and mutation algorithms

7- Design and implement genetic algorithms to solve optimization problems.

8- Analyze and compare the performance of different optimization algorithms.

9- Evaluate and select suitable optimization algorithms for specific problem
domains.

10- Implement optimization algorithms using programming languages and
libraries commonly used in the field.

11- Analyze and interpret the results obtained from optimization algorithms.

12- Apply optimization techniques to real-world applications in various domains.

Indicative Contents
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Indicative content includes the following.

1-

Introduction to Optimization [5 hrs]
Optimization problems and their classifications; Linear programming and integer
programming; Nonlinear Optimization.

Evolutionary Computation [5 hrs]
Introduction to evolutionary computation; Swarm Intelligence Algorithms;
Principles of genetic algorithms, advantages, and disadvantages.

Genetic Algorithm Components [5 hrs]
Representation and encoding of solutions; Selection, crossover, and mutation
operators.

Genetic Algorithm Operators and Strategies [25 hrs]

Tournament selection, roulette wheel selection, and rank-based selection;
Single-point crossover, uniform crossover, and arithmetic crossover; Mutation
techniques and their impact on exploration and exploitation

Genetic Algorithm Variants and Extensions [10 hrs]
Elitism and population size selection; Adaptive and dynamic parameter settings

Applications of Optimization and Genetic Algorithms [10 hrs]

Optimization in engineering, operations research, and finance; Applications in
scheduling, routing, and resource allocation; Real-world case studies and
examples




Learning and Teaching Strategies
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Strategies

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials, and by considering types of simple experiments
involving some sampling activities that are interesting to the students.

Student Workload (SWL)
g 5wl (15) Ao g s @llall ol Hall Jaal)

Structured SWL (h/sem) 64 Structured SWL (h/w) 426
el s CIlall elaziedl (gelyldl Josdd! e gueanl Ul @laiiall gyl Josell '
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4.06
duadl U3 LIl plaziadl p gulydll Josd! b genl Ul plaiiall e gyl Josull '

Total SWL (h/sem)
ol I35 Ial) 81 gyl Jaznll

125

Module Evaluation
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Time/Nu Relevant Learning
. Weight (Marks) Week Due P

Quizzes 2 10% (10) 5,14 LO #1-3 and 4-9
Formative Assessment 2 10% (10) 4,10 LO #1-3 and 4-8
assessment Projects / Lab. 1 10% (10) Continuous | All

Seminar 1 10% (10) Continuous | All
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 Introduction to optimization algorithms
Week 2,3 Nature-inspired Optimization Techniques
Week 4,5 Evolutionary Algorithms, Swarm Intelligence Algorithms




Week 6 Introduction to Genetic Algorithm

Week 7 Advantages and disadvantages of Genetic algorithms

Week 8 Type of operators, population, selection, crossover, crossover rate, mutation, mutation rate

Week 9 Mid Term Exam

Week 10,11 | Population, selection, crossover, and mutation algorithms

Week 12,13 | Applications of genetic algorithms

Week 14,15 | Introduction to Particle swarm optimization (PSO)

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1 Introduction to MATLAB: m file

Week 2 Benchmark functions

Week 3 The initial population of the genetic algorithm

Week 4 candidate solutions based on dimension and population

Week 5 Population Movement

Week 6 Genetic algorithm implementation

Week 7 The real application of the genetic algorithm

Learning and Teaching Resources
Lﬁjﬂb ?h'd\ JJL.AA

Available in the
Text .
Library?
Required Texts "Introduction to Genetic Algorithms" by Melanie Mitchell. No
TS "Introduction to the Theory of Optimization" by J.E. Dennis Jr. No
and Robert B. Schnabel.

Websites https://www.coursera.org




Grading Scheme

Group Grade BERE:3i] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [BESNVES 80-89 Above average with some errors
(S:;fefgoc)iroup C - Good BVES 70-79 Sound work with notable errors

D - Satisfactory awgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl 0B8) cnly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




