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Module Information
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Module Title INTRODUCTION TO COMPUTER ENGINEERING Module Delivery
Module Type CORE LEARNING ACTIVITY
Module Code COE102
Lab
ECTS Credits 5
SWL (hr/sem) 125
Module Level 1 Semester of Delivery 1
Administering Department | Computer Engineering College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title Mogﬁ:\lli‘f(:s:g:z
Module Tutor e-mail
Peer Reviewer Name aola dijyaa e-mail rand.hazim@alfarabiuc.edu

Review Committee Approval Version Number
Relation With Other Modules
AV Agusl 5l 3 sall ae 28|

Prerequisite
Semester
module
Co-requisites
Semester
module

Module Aims, Learning Outcomes and Indicative Contents
AL Y1 by ginall g alil) il g A Hal) salall Calaa
e This course is intended for first-class students. These students typically will
know how a computer works, how to assemble and disassemble the computer,
and how to troubleshoot hardware and software issues.
e The students will enhance the capability of using computer skills in Microsoft
Word, Excel, and PowerPoint, because of the wide uses of these applications in
education, scientific research, and the preparation of research reports.

Module Aims
Al Al 3oLl Calaal




Module Learning
Outcomes

salall alatll s Hia

Upon the completion of this course, the students will be able to:

e 1) Understand the history and development of the computer system.

e 2) Identify the purposes and operation of the power supply of the personal
computer.

e 3) Identify the CPU's names, purposes, and characteristics and how to Install and
troubleshoot the CPU. And learn the internal structure and operation of the
microprocessor.

e 4) Identify the names, purposes, and characteristics of motherboard and adapter
cards. and how to Install and troubleshoot the motherboard. And learn the
development and structure of the motherboard.

e 5) Identifying the BIOS and CMOS settings. And understand the purpose of the
operating system and how to Install an operating system and MS applications.

e 6) Identify the names, purposes, characteristics, and types of memory. And how to

Al ) Install and troubleshoot memory.
e 7) Identify the names, purposes, characteristics, and types of storage devices and
how to install and troubleshoot the storage devices.
e 8) Identify serial and parallel ports that have been standard on PCs since the
beginning and the universal serial bus and IEEE 1394 or (FireWire) interfaces.
e 9) Identify the purpose and components of laptops and other portable devices. and
troubleshoot laptops.
e 10) Identify the names, purposes, and characteristics of input and output devices
and their operation.
e 11) Learn the principles of networking, the basic networking concepts, and
technologies.
- Explain the Basic Structure of the Computer and the interaction with 1/O devices this
includes Input devices, Output devices, | /O Ports, CPU, Memory, and Storage
Indicative - Explain the role of the Operating system and software for computer work.
Contents
Aol YY) Gl giall
- The principle of networking.
- Portable Devices.
Learning and Teaching Strategies
HL_“J\} (:L_ﬂ\ Glaad) yil
- Lectures.
- Homework and Assignments.
- Tests and Exams.
Strategies - In-class questions and Discussions.

- Extracurricular Activities.
- Individual / Group Projects
- In- and Out-Class conversations.




Student Workload (SWL)

Cllall ul 5l Jaal

Structured SWL (h/sem)
IO Ll alziall a3 Jeal) 62 §tructu1jta.d SWL (h/w) 4
Pl " Lo yausd Callall Biiiall ol 53l Jaal

Unstructured SWL (h/sem)

ID& QAL il e ) Jeal 63 ‘Unstru(.:fured. SWL (h/w) 4
el e " Lo saud CalUall lainall e asd yall Jaal)
Total SWL (h/sem) 125
Jumill A Ul SN ol 5l Jeal
Module Evaluation
aou Jﬂ\ 3aldl) (""‘53
Time/ . Relevant Learning
Weight (Mark: Week D
Number eight (Marks) cek e Outcome

Forma

tive
assess
ment
Summ Mid Exam 1 10% (10)

ative
assess Final Exam 3 hrs. 50% (50)

ment

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) Zleiall

Material Covered

Delivery Plan (Weekly Lab. Syllabus)

il e sl zlgial

Material Covered

Week 1 The Development of the Personal Computer
Week 2 Processor Types

Week 3 Memory (ROM, RAM)

Week 4 Motherboards and Bios

Week 5 External 1/O Interface




Week 6 Laptop and Portable Devices
Week 7 Midterm Exam

Week 8 Windows: part 1

Week 9 Windows: part 2

Week 10 Microsoft Word

Week 11 Microsoft Excel

Week 12 Microsoft PowerPoint
Week 13 Network: part 1

Week 14 Network: part 2

Week 15 Microprocessor Structure

Learning and Teaching Resources
w)ﬂ\j ?L‘d\ )ALAA

Text

Available in the
Library?

Scott Mueller, “UPGRADING AND REPAIRING PCs”,

Required Texts 20th edition, 2012.
The Intel microprocessors 8086/8088,
80186/80188, 80286, 80386, 80486, Pentium,
Recommended Pentium Pro processor, Pentium Il, Pentium I,
Texts Pentium 4, and Core2 with 64-bit extensions:

architecture, programming, and interfacing / Barry
B. Brey—8th ed.

Websites



tel:80186/80188

4 ISy dall) Salal ) Jiall Clua g 23 gad

Module Information
d) Hal) Balal) il slaa

Module Title English Languagel Module Delivery
Module Type Basic ® Theory
Module Code UOB102 LabLecture
ECTS Credits 2 O Tutorial
Practical
SWL (h/sem) 50 O Seminar
Module Level UGx111 Semester of Delivery 1
Administering Department Computer College Engineering
Module Leader Hind Mohammed Abed e-mail hind.m@uobaghdad.edu.iq
Module Leader’s Acad. Title Asst. lect. Module Leader’s Qualification :\:Tj;:“ziégts
Module Tutor e-mail E-mail
Peer Reviewer Name oS gl yg pop e-mail noralhadi.kariem@alfarabiuc.edu.iq

Scientific Committee Approval

Date

Version Number

Relation with other Modules

6 AV Agusl 5l 3 sall ae 28|

Prerequisite module

none

Semester

Co-requisites module

none

Semester




Module Aims, Learning Outcomes and Indicative Contents
40La YY) il sinall g alail) il g Al jall Balall Calaal

1- The integrated skills approach of the course develops the student's self-confidence t
communicate and express themselves freely.

Module Aims 2—- This academic programme aims at enhancing students’
Lol all salall Calaa Linguistic skills, understanding the vocabularies and grammar of The language.
This would help developing the students’ skills and enriching

their experience and make them able to communicate easily.

Al) Figuring out information about vocabulary, pronunciation, usage, and grammar in

reference texts, online resources, and English language dictionaries,

Outcomes (A2) Develop conversational skills for becoming a contributing participant in small group

activities, large group discussions, and oral presentations,

salall alail s j3a (A3) Understand texts using effective learning strategies for reading and vocabulary
Ll building,

Module Learning

Indicative Contents | Speaking, reading and writing
Lala Y il gial)

Learning and Teaching Strategies

bl 5 aladl) i) i

[n order to build the character of the college students in in their specialty and at

the English language subject, and for

enhancing the students’ linguistic skills ( reading, writing, speaking and listening) as
well as developing such skills to enable them of practicing the language on daily basis ;
Strategies | Number of strategies have been followed:

- Textbook material.
- Discussion and interaction during lectures

- Reading passages and dialogues from different sources to develop their reading
- and listening skills.




Easily and thoroughly explain lessons with the participation of students to ensure
their understanding and make them able to communicate with each other easily
without hesitation.

Written quizzes help in developing the writing skills

And nourish their thinking and expression abilities.

Student Workload (SWL)

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

Jeanill JMA lUall liiiall ol 5l Jes) >3 Lo saud CalUall lsinall ad 50 sl
Unstructured SWL (h/sem) Unstructured SWL (h/w)

dhadl) P Ul el e ol jall Jeall 27 Lo sal calldall aliiall e ol yall Jaall

Total SWL (h/sem)

Joadl) JI Ul ISl 5l Jal

90

Module Evaluation
ol ) 3oLl
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 3 20% (20) 5,10 1,2
Formative Assignments 2 10% (10) 2,12 3,1
assessment Projects / Lab. 0 0 0 0
composition 1 10% (10) 13 3,1
Summative Midterm Exam 2 hr 10% (10) 7 1,2
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
bl o gl Zlgiall

Material Covered

Week 1 Unit 1,2 conversation and writing skills measured
Week 2 Unit 3,4 plus writing composition

Week 3 Unit 5,6 plus reading activities

Week 4 Unit 7,8 reading and conversation activities

Week 5 Unit 9,10 conversation activities

Week 6 Unit 11 conversation activities

Week 7 Unit 12 conversation activities

Week 8 Unit 13 conversation activities

Week 9 Unit 14 conversation activities

Week 10 Different activities ( reading, writing, conversation)
Week 11 | Composition Writing

Week 12 Different activities ( reading, writing, conversation)
Week 13 | Presenting their projects + discussion

Week 14 | Presenting their projects + discussion

Week 15 | Different activities ( reading, writing, conversation and Presenting their projects + discussion
Week 16 | Different activities ( reading, writing, conversation)

Learning and Teaching Resources
u.u_.g)ﬂ\) ?L_ﬂ\ JJLAA.A

Text

Available in the

Library?
(1) New Headway Plus [Beginner] by John and Liz
Soars, Oxford: Oxford University Press (2006) (hard
cover or Pdf version),
Required Texts (2) Modern sgientific articles from the news related to No
the students' specialty, and
(3) Internet links and videos related to the topics
discussed in General English and English for Specific
Purposes lectures.
Morphy,A.J (1983) English Grammar in use.
Recommended Texts Cambridge:CUP, No

Van Geyte and Rona Snelling (2019).

Collins English for Exams Reading for IELTS by Els

Websites

https://www.bbc.co.uk/learningenglish/

any websites for learning English on social media and podcasts.



https://www.bbc.co.uk/learningenglish/

Al Sl 0 gal) Balad ) jial) s g 23 gad

Module Information
4\:\.“:\_)35\ 3alall &LLQ)L_A

Module Title ELECTRICAL CIRCUITS Module Delivery

Module Type CORE

Module Code COE104

ECTS Credits 5 Class Lecture + Lab.
125

SWL (hr/sem)

Module Level 1 Semester of Delivery 1

Administering Department computer College | Engineering

Module Leader

¥ dl A3l aa | e-mail sara.khairallah@alfarabiuc.edu.iq

Module Leader’s Acad. Title

Module Leader’s

Qualification Ph.D.

Module Tutor

e-mail

Peer Reviewer Name

e dll 23l aa | e-mail sara.khairallah@alfarabiuc.edu.iq

Review Committee Approval

Version Number 1.0

Relation With Other Modules
S AV A 5ol 3 sall ae A8l

Prerequisite module

None

Semester

Co-requisites module

COE101 Mathematics 1 Semester 1

Module Aims, Learning Outcomes and Indicative Contents
4L )Y by ginall g alil) 2l g gl Jal) 5ol Calaa

Module Aims
ol ) sald) Calaal

1.

Understanding Basic Electrical Concepts: To provide students with a
comprehensive understanding of fundamental electrical concepts,
including current, voltage, resistance, and conductance.

Applying Ohm’s Law and Kirchhoff’s Laws: To enable students to
apply Ohm’s Law and Kirchhoff’s Laws in analyzing electrical circuits.
Exploring Temperature Effects and Resistor Types: To familiarize
students with the effects of temperature on resistance and the various
types of resistors and their applications.

Analyzing Series and Parallel Circuits: To develop students' ability to
analyze and solve problems related to series and parallel circuits.
Understanding Source Grouping and Conversion: To teach students
how to group and convert electrical sources and understand the role of
dependent sources.




Mastering Circuit Analysis Techniques: To provide in-depth
knowledge and practical skills in using various circuit analysis methods,
including branch current, mesh, and nodal analysis.

Utilizing Superposition, Thevenin’s, and Norton’s Theorems: To
equip students with the ability to simplify and analyze complex circuits
using superposition, Thevenin’s, and Norton’s theorems.

Maximizing Power Transfer and Performing Transformations: To
understand the principles of maximum power transfer and perform Y-A
and A-Y transformations.

Introducing Circuit Simulation Tools: To introduce students to
modern software tools for circuit simulation and design, preparing them
for practical applications in engineering.

Module Learning
Outcomes

Al Hall Balall aladl) s A

=

~ow

~

Explain Basic Electrical Concepts.

Apply Ohm’s Law and Kirchhoff’s Laws.: Utilize Ohm’s Law and
Kirchhoff’s Laws to analyze and solve electrical circuit problems.
Analyze the Effects of Temperature on Resistance.

Solve Series and Parallel Circuits, Interpret Open and Short
Circuits: Understand the effects of open and short circuits within
electrical networks and their implications on circuit functionality.
Perform Circuit Analysis Using Various Methods: Apply branch
current, mesh, and nodal analysis methods to determine currents,
voltages, and other parameters in electrical circuits.

Utilize Superposition, Thevenin’s, and Norton’s Theorems: Simplify
and analyze complex electrical circuits using superposition, Thevenin’s,
and Norton’s theorems.

Maximize Power Transfer and Perform Transformations.

Use Circuit Simulation Software: Demonstrate proficiency in using
modern software tools for circuit simulation and design, integrating
theoretical knowledge with practical application.

Indicative Contents
Lala W) el ginall

Basics of Electricity

Introduction to electric current

Voltage difference and electromotive force (EMF)
Resistance and resistivity: concepts and definitions
Conductance and conductivity: relationships and calculations

Fundamental Laws and Concepts

Ohm’s law: understanding and applications
Linear resistance: properties and examples
Non-linear resistance: characteristics and examples

Temperature and Resistors

Temperature effects on resistance: positive and negative temperature
coefficients

Types of resistors: fixed, variable, and special resistors

Color coding of resistors: decoding and calculations




Basic Circuit Analysis

Series circuits: properties, voltage and current distribution

Parallel circuits: properties, voltage and current distribution
Kirchhoff’s voltage law (KVL): principles and applications
Kirchhoff’s current law (KCL): principles and applications

Open and Short Circuits

e Definition and impact of open circuits in electrical networks
e Definition and impact of short circuits in electrical networks
e Practical examples and problem-solving

Source Grouping and Conversion

e Grouping of electrical sources: series and parallel combinations
e Conversion of sources: from voltage to current sources and vice versa
e Dependent sources: types and applications

Circuit Analysis Methods

Branch current method: principles and applications

Mesh analysis: formulation and solution of mesh equations
Nodal analysis: formulation and solution of nodal equations
Superposition theorem: principles and problem-solving

Theorems for Circuit Analysis

e Thevenin’s theorem: understanding and practical applications
e Norton’s theorem: understanding and practical applications

Power Transfer and Transformations

e Maximum power transfer theorem: principles and applications
e Y-A (Delta) transformation: techniques and problem-solving
e A-Y (Delta to Wye) transformation: techniques and problem-solving

Software Tools for Circuit Simulation

e Introduction to circuit simulation software (e.g., SPICE, Multisim, or
equivalent)

e Basic functions and features of simulation tools

e Practical exercises in circuit simulation and design

Learning and Teaching Strategies

abel 5 abeil il il i

Strategies

1.Lectures: The module may include traditional lectures where the instructor
presents the theoretical concepts, principles, and mathematical techniques
related to mathematical modeling and electrical circuits. The lectures can
provide a foundation for understanding the subject matter.

2. Interactive Discussions: Interactive discussions can be incorporated to
encourage student participation and engagement. This can involve questioning




and problem-solving activities related to mathematical modeling and electrical
circuits. Discussions can help clarify concepts and stimulate critical thinking.
3. LAB Experiment. Sessions: Hands-on LAB.sessions can allow students to
apply the theoretical knowledge to real-world scenarios. Students may work
with electrical circuit components, measurement devices, and software tools for
circuit simulation and analysis. LAB Experiment provide valuable experiential
learning opportunities.

4. Computer-based Learning: Computer-based learning resources, such as
online tutorials, interactive simulations, and educational software, can be used
to supplement the learning process. These resources can assist students in
visualizing electrical circuits, simulating their behavior, and exploring
mathematical modeling concepts.

6. Group Projects: Collaborative group projects can encourage teamwork and
the application of mathematical modeling principles to solve complex electrical
circuit problems. Students can work together to design and analyze circuits,
formulate mathematical models, and present their findings to the class.

7. Assessment Methods: Various assessment methods can be employed,
including quizzes, tests, assignments, and project reports. These assessments
can evaluate students' understanding of mathematical modeling and electrical
circuits, their ability to apply the learned concepts, and their problem-solving
skills.

8. Self-directed Learning: Encouraging students to engage in self-directed
learning by exploring additional resources, conducting research, and practicing
problems independently can further enhance their understanding and mastery of
the subject matter.

Student Workload (SWL)
Calall a5l Jasl

Structured SWL (h/sem) 79 Structured SWL (h/w) 5267
Seal) JDA Ul alsiiall sl 5l Jasl) Lo gauad alall alasiall ool all Jaal '
Unstructured SWL (h/sem) 46 Unstructured SWL (h/w)

ol J3A LY i) el )l Jaa e sl LAl Wil e ol Jaa 3.067
Total SWL (h/sem) 125

Juaill JM& Callall S syl Jaal

Module Evaluation

dau) JJ\ saldll ?“5’3"
Time/ .
Numbe Weight (Marks) Week Due Relevant Learning
- Outcome
Quizzes 3 10% (10) 3,7,11 LO #1-5
Formative Assignments 2 5% (5) 8,14 LO #1-8
assessment 7
Lab. 20%(20) 1-15 LO#3,4,5,6,7and 8
) Projects 1 5% (5) 12 LO #3,4,5,6 and 8
S“mmat“’et Mid Exam 1 10% (10) 15 LO# 1-4
assessmen Final Exam 4hr 50% (50) 16 LO #1-7




Total assessment ‘ 100% (100 Marks) ‘

Delivery Plan (Weekly Syllabus)

Lg)L.J\ = s GL@_LJ\
Material Covered
Week 1 Electric current, voltage difference, resistance and resistivity, conductance and conductivity
WeeKk2 | ohm’s law, linear and non-linear resistance
Week 3 Temperature effect and coefficients of resistance, types of resistors, color coding of resistors
Week 4 | series and parallel circuits
Week5 | irchhoff’'s laws
Week 6 | Effect of open and short circuits
Week 7 | Grouping sources, conversion of sources, dependent sources
Week8 | granch current method
Week9 | Mesh analysis
Week 10 | nodal analysis
Week 11 | syperposition
Week 12 | Thevenin and Norton's theorems
Week 13 | \jaximum power transfer
Week 14 | y.p and D-Y transformation
Week 15 | |ntroduction to software tools for circuit simulation and design
Week 16 Review and revision and Final examination preparation
Delivery Plan (Weekly Lab. Syllabus)
ofdall e g el
Material Covered
Week 1 | Introduction to Lab Equipment and Basic Measurements
Week 2 | EXP 1: Ohm's Law and Basic Components
Week 3 | cont.
Week 4 | EXP 2:kvL
Week 5 | EXP 3: KCL
Week 7 | EXP 4: superposition
Week 8 | EXP 5: Thevenin's and Norton's Theorems
Week 9 | cont.
Week 10 | EXP 6: Maximum power transfer




Week 11

cont.

Week 12

EXP 7: Circuit Simulation Tools

Week 13

cont.

Week 14

Final Project and Review

Week 15

Final Exam

Learning and Teaching Resources
Lygjdﬂtjexiﬂ\JJLuaA

Text

Availabl
e in the

Library
?

1-Fundamentals of Modern Electric Circuit Analysis and Filter
Synthesis A Transfer Function Approach Second Edition© The
Editor(s) (if applicable) and The Author(s), under exclusive license to
Springer Nature Switzerland AG 2023

2-Fundamentals of Electric Circuits Charles K. Alexander Professor
Emeritus of Electrical Engineering and Computer Science Cleveland
State University ,Matthew N. O. Sadiku Department of Electrical and
Computer Engineering Prairie View A&M University Published by
McGraw-Hill Education, 2 Penn Plaza, New York, NY 10121.
Copyright © 2021 by McGraw-Hill Education.

3."Engineering Circuit Analysis" by William H. Hayt Jr. and Jack E.
Kemmerly: This textbook provides a comprehensive introduction to

Required Texts electrical circuits, covering topics such as circuit analysis techniques,

network theorems, and AC circuit analysis.

5."Introduction to Electric Circuits” by Richard C. Dorf and James A.
Svoboda: This textbook offers a practical approach to understanding
electric circuits. It covers topics such as circuit analysis techniques,
network theorems, AC circuit analysis, and introduces mathematical
modeling principles.

4."Mathematical Modeling and Simulation: Introduction for Scientists
and Engineers" by Kai Velten: This textbook focuses specifically on
mathematical modeling techniques and their application in various
scientific and engineering fields. It covers topics such as modeling
principles, differential equations, simulation methods, and includes
examples relevant to electrical circuits.

Yes
Soft

copy

1."Electric Circuits" by James W. Nilsson and Susan A. Riedel: This
textbook offers a clear and concise introduction to electrical circuits
and circuit analysis. It covers topics such as Kirchhoff's laws, network
theorems, AC circuit analysis, and introduces mathematical modeling

Recommended techniques.

Texts

2."Mathematical Modeling and Simulation: Introduction for Scientists
and Engineers" by Kai Velten: This textbook focuses specifically on
mathematical modeling techniques and their application in various
scientific and engineering fields. It covers topics such as modeling
principles, differential equations, simulation methods, and includes

Yes
pdf




examples relevant to electrical circuits.

3.Basic Engineering Circuit Analysis J. DAVID IRWIN Auburn
University R. MARK NELMS Auburn University 2021 12th
Edition

4-Fundamentals of Modern Electric Circuit Analysis and Filter
Synthesis A Transfer Function Approach Second Edition© The
Editor(s) (if applicable) and The Author(s), under exclusive license to
Springer Nature Switzerland AG 2023

5-Fundamentals of Electric Circuits Charles K. Alexander Professor
Emeritus of Electrical Engineering and Computer Science Cleveland
State University ,Matthew N. O. Sadiku Department of Electrical and
Computer Engineering Prairie View A&M University Published by
McGraw-Hill Education, 2 Penn Plaza, New York, NY 10121.
Copyright © 2021 by McGraw-Hill Education.

Websites

1.MATLAB(www.mathworks.com/products/matlab.html

2. Simulink (www.mathworks.com/products/simulink.html)
3. CircuitLab (www.circuitlab.com)

4. Multisim Live (www.multisim.com/live/)



http://www.mathworks.com/products/matlab.html
http://www.mathworks.com/products/simulink.html
http://www.circuitlab.com/
http://www.multisim.com/live/

dava ) Lagia Balal ) Aall Ciua g 3 gad

Module Information
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Module Title Programming Methodology Module Delivery
Module Type CORE
Module Code COE103
T 5 Class lecture + Lab
SWL (hr/sem) 125
Module Level 1 Semester of Delivery 1
Administering Department | Computer College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title Lecturer MO(:;:;?;Z‘:;:; Ph.D
Module Tutor Qe gl b e-mail qusay.shihab@alfarabiuc.edu.iq
Peer Reviewer Name e-mail
Review Committee Approval 30/5/2024 Version Number 1.0

Relation With Other Modules
AV A 5ol 3 sall ae A8l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A3L5 HY) il simall g alail) il 5 Agul )l Bokall Calaal

e Providing students with confidence in their ability to write small useful
programs.

e Gaining essential programming skills like: code debugging, testing and
algorithm development.

Module Aims
aud al) sald) Calaal

By the end of this module, students will be able to:

1. Understand Interpreter and Integrated Development Environment

Module Learning (IDE)
Outcomes o Describe what an interpreter does and what are the main differences
between High Level Language and Machine Language.
Al all Balall aladll il j3a o Describe the main functions of IDE and use it to write simple codes
in Python.

2. Understand and Use Variables and Data Types
o Store and manipulate values and variables in different data types.




Use 1/O Instructions

o Display data to the user and read data from user.

Manipulate Data Using Operators

o Use mathematical and logical operators

Control Execution Sequence Using IF Statement

o Use IF statement to change sequence of execution of instructions.

Execute a Block of Code Multiple Times Using Loop

o Use for loop and while loop to execute a block of code multiple time
according to a condition or values in a data structure.

Process Data in Lists

o Describe the concept of lists.

o Access and modify data in lists.

Indicative Contents

Interpreter and IDE
Variables and data types
Arithmetic and logical operators

LaLILY) b sisall e If statement

e String

e Lists and Loops

Learning and Teaching Strategies
adail 5 alall CHla ) i

1) Lectures.

2) Homework and Assignments.

Strategies 3) Tests and Exams.

4) In-Class Questions and Discussions.
5) In-and Out-Class oral conversations.

Student Workload (SWL)
Gl il ) Jaal

Structured SWL (h/sem) 64 Structured SWL (h/w) 43
Jeadll g3 Calldall alatial) ol 5all Jaal) Lo sanl Ul alaiiall sl Hall Jasl '
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w)
Joaill JA Ll ATl el ) s e sid Ul (Bl e a3l Jaal 4.1
Total SWL (h/sem) 125
Seadl) JSA llall S sl 5l Jaal)

Delivery Plan (Weekly Syllabus)
bl o gzl

Material Covered

Week 1 | Introduction to programming, problem solving
Week 2 | program Algorithm and Flowchart

Week 3 | vsisual Programming Using Scratch

Week 4

Python interpreter and IDE




Week 5

Python basic syntax

Week 6 Python data types: variables, assignments, and numerical types
Week 7| python Input/Output
Week 8 | Arithmetic and logical operators, precedence of operators
Week 9 | |f statement, nested if statement, if-else if ladder else
Week 10 String data type: simple string processing and string manipulation
Week 11 | python lists: traversing a list and list operations
Week 12 | | oops: while statement and for statement
Week 13 | python 2D lists
Week 14 | python nested loops
Week 15 | python Casting
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
DAl e gl mleial)
Material Covered
Week 1 Visual Programming Using Scratch
Week 2 Python interpreter and IDE
Week 3 Python turtle
Week 4 Variables and data types
Week 5 Python Print and Input
Week 6 Arithmetic and logical operators, precedence of operators
Week 7 IF...ELIF...ELSE STATEMENT
Week 8 Python simple string processing and string manipulation
Week 9 Python list traversing and operations
Week 10 Python for statement
Week 11 Python while statement
Week 12 Python loops: break and continue




Week 13 Python 2D lists
Week 14 Python nested loops
Week 15 Python Casting
Week 16 Final Exam
Learning and Teaching Resources
w‘).\ﬂ\} eLuM J.JLAA
Text Available in the
Library?
Required Texts
¢ Brian Heinold, A Practical Introduction to Python
Recommended Programming, 2012 No

Texts ¢ Ben Stephenson, The Python Workbook: A Brief

Introduction with Exercises and Solutions, 2014

Websites

https: //www.w3schools.com/python/




g-'t:dj,m ol 3&43‘;4.“‘)}3\ oaall (da g

Module Information
:\_La.u\‘).ﬂ\ 3alall k_ﬂ.A}Lu.

Module Title BOOLEAN ALGEBRA Module Delivery
Module Type SUPPORT
Module Code COE105
Class Lecture + Lab
ECTS Credits 5
SWL (hr/sem) 125

Module Level 1 Semester of Delivery 1

S ne Computer Engineerin College | Engineerin

Department pu & & g & &

Module Leader e-mail

Module Leader’s Acad. Title B

Qualification
Module Tutor e-mail
. Ddle Acdald e.p . . . . .
Peer Reviewer Name e e-mail fatima.abdulkadir@alfarabiuc.edu.iq
Review Committee Approval Version Number

Relation With Other Modules
6 DAY Al Hall o) gall ae 48Dl

Prerequisite module Semester

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
405 Y il sinall g alail) il g Al ) Balall Calaad

® Understanding of Boolean variables, operators (AND, OR, NOT), and their
properties.

® |Learn how to express and simplify Boolean functions.

® Apply laws and theorems (e.g., De Morgan’s Theorems) to simplify Boolean

Module Aims‘ expressions.

Al A iy ® Use Karnaugh maps for simplifying Boolean expressions and designing
combinational logic circuits.

® Design and analyze combinational logic circuits based on Boolean expressions.
Use Boolean algebra and Karnaugh maps to minimize the number of gates

and inputs required for a given logic function.




Module Learning
Outcomes

Ao all alall aladll Sl 3

Clearly define and explain Boolean variables, operators, and fundamental
concepts of Boolean algebra.

Demonstrate knowledge of key Boolean laws and theorems, such as De
Morgan’s Theorems.

Apply Boolean algebra techniques to simplify complex Boolean expressions
and functions.

Utilize Karnaugh maps to visually simplify Boolean expressions and to design
efficient combinational logic circuits.

Design and implement digital circuits using basic logic gates (AND, OR, NOT,
NAND, NOR, XOR, XNOR) based on Boolean expressions.

Analyze and design combinational logic circuits to perform specified tasks or
functions.

Apply Boolean algebra techniques and Karnaugh maps to minimize the
number of logic gates and inputs in digital circuit designs.

Develop optimized circuit designs that improve performance and reduce cost.

Indicative Contents

Qali)Y) Gl sinal)
Learning and Teaching Strategies
el 5 aladl) Slaasdl yid
Lectures.
Homework and Assignments.
Tests and Exams.
Strategies In-class questions and Discussions.
Extracurricular Activities.
Individual / Group Projects
In- and Out-Class conversations.
Student Workload (SWL)
lall il yal) Jeal
Structured SWL (h/sem) 79 §tructured SWL (h/w) 5
el I lUall alaiiall aad 5l Jasl) L sanad (llall alatiall aad 5l Jasll
. Upstructh;ed SWL (h/sem) 46 ‘Unstrufured. SWL (h/w) 3
el 38 allall il e asl ) Jaal) L sansl Callall Jaiiall pe ol 5l Jaal
Total SWL (h/sem) 125
Jeail) I3 allall SN sl 5all Jaal




Delivery Plan (Weekly Syllabus)
d)b.ﬂ\ = s G\.@.’mﬂ\

Material Covered

e s Number system

BiEEEZ Arithmetic Operations

BB Digital Codes, Code Conversion

Bl Logic Gates

WEESE Boolean algebra

BEERE The Karnaugh Map

witeeks Implementation of Logic Circuit

WS Midterm Exam

WEERE Basic Adders

Week10 | Arithmetic circuits

nieEls Comparators

Week 12,13 | hocoders and encoders, case studies: Seven Segment decoder
Week 14,15 |\, jtiplexers and De-multiplexers
Delivery Plan (Weekly Lab. Syllabus)
Didall e gl #lgiall
Material Covered

Week 1 Verification of Logic Gates.
Week 2 Implementation of Universal Gates (NAND & NOR).
Week 3 Design of Half Adder.
Week 4 Design of Full Adder.
Week 5 Design of Half Subtractor.
Week 6, 7 Design of Full Subtractor.
Week 8, 9 Design and Implementation of Multiplexer (MUX).
Week 10, 11 Design and Implementation of Demultiplexer (DEMUX).
Week 12, 13 XOR Gate as a Parity Checker.
Week 14, 15 Design of 4-bit Binary Adder.




Learning and Teaching Resources
U‘“:.’Jﬂ\} ('J:u!\ JJLAA

T Available in the
ext Library?

Required Texts

Fundamentals of logic design, 5th edition, Roth, 2004,

Thomson learning, Inc.

o Digital electronics, 5th edition, Bignell, 2007, Thomson

learning, Inc.

o Digital logic design, 4th edition, Holdsworth, 2002,

Elsevier.
Reco'lll‘lmen ded ?\atl)llgltal systems,10th edition, Tocci, 2007,pearson prentice
exts

o Digital fundamentals, 10th edition, Floyd, 2009, Pearson

prentice hall.

o Digital design, 4th edition, Mano, 2007, Pearson prentice

hall

o Digital principles and applications, Tata McGrow-
Hill,1985

Malveno/leach

Websites
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Module Information
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Module Title Mathematics 1 Module Delivery
Module Type Support Theory

[ Lecture
Module Code COE101 O Lab
ECTS Credits 6 [ Tutorial

[ Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Computer College College of Engineering
Module Leader e-mail
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name daw i 0.0 e-mail Hind.saad@alfarabiuc.edu
IS)(::.‘:tIfIC Committee Approval Version Number 1.0

Relation with other Modules

6 AY Al 5l ) gall ae A8])

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Indicative Contents
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Learning and Teaching Strategies
ealadlly @hatd] bl Al
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 types of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)

LCW‘ Vol O g g,JUa.,U L?”‘J'U‘ J.Q::.H

Structured SWL (h/sem) €0 Structured SWL (h/w) 4
el I LIl elaziadl gulyld] Josdd! L gueanl (Ul @laiiall (gl Josel)

Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) cg
el UM LIl elatiadl pe guobyldl Josdd! L gl Jlall platiall p& (gublll Josell '

Total SWL (h/sem)

Jradll s CUall U1 gyl Jasd!

175

Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Determinates, Matrix, properties, operations
Week2 | Review of functions
Week3 | |imits
Week4 | continuity
Week 5 | perivatives: Differentiation Rules
Week 6 | perjvatives of Trigonometric Functions
Week7 | perivatives of Inverse Functions and Logarithms




Week8 | |nyerse Trigonometric Functions

Week9 | Related Rates

Week 10 | Applications of Derivatives: Extreme Values of Functions, The Mean Value Theorem

Week 11 | \onotonic Functions and the First Derivative Test

Week 12 | concavity and Curve Sketching

Week 13 | |ndeterminate Forms and L’Hépital’s Rule

Week 14 Applied Optimization

Week 15 | Applied Optimization

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
U“':’J‘JJJD M\)sw

Text Available in the Library?
Weir, M., Hass and Giordano. (2008). Thomas’ Calculus.
Required Texts o ) Y
Eleventh Edition, Pearson-Addison-Weesley.
Recommended ]
- Howard, A. et. Al. (2008). Calculus. McGraw-Hill Y
exts

Websites
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Module Information
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Module Title Computer Programming Module Delivery
Module Type CORE
Module Code COE108
— 5 Class lecture + Lab
SWL (hr/sem) 125
Module Level 1 Semester of Delivery 2
Administering Department | Computer College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title Lecturer Mmgi:gl[i‘ft::;gz Ph.D
Module Tutor e-mail
Peer Reviewer Name s el (al 0 p e-mail | qusay.shihab@alfarabiuc.edu.iq
Review Committee Approval Version Number 1.0

Relation With Other Modules
6 DAY Agul Hall o) gall ae 28D

Prerequisite module

COE103 Semester 1.1

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Al Al Balal) Calaal

e Learning how to use functions in programming.

e Learning how to use Modules to solve real-life and scientific problems.
e Gaining knowledge of essential OOP concepts like: class, inheritance,

and data encapsulation.

Module Learning
Outcomes

Ao Hal) salall aladll s A

By the end of this module, students will be able to:

8. Understand and Use Standard Data Structures
o Learnto use Tuples, Sets, and Dictionaries
9. Process Text Files
o Read from and write to a text file
10. Understand and Use Functions
o Describe why functions are used.
o Use functions to solve problems.
o Learn passing argument to functions, returning values from
functions, and using recursive functions.




11. Understand and Use Modules
o Understand what a module is.
o Learn how to use modules or parts of modules.
12. Use Modules in Various Applications
o Learn using widely used modules like: os, pandas, selenium,
BeautifulSoup, JSON, and Matplotlib in various applications.
13. Get Essential Knowledge About OOP
o Get knowledge of essential OOP concepts like: class, inheritance,
and data encapsulation

e Standard Data Structures

o Files

Indicative Contents . . .

Al _y) el siadl e Functions and Recursive Functions
e Modules
e Classes
Learning and Teaching Strategies
palatl) g aladl) lad] yid
6) Lectures.
7) Homework and Assignments.
Strategies 8) Tests and Exams.
9) In-Class Questions and Discussions.
10) In- and Out-Class oral conversations.
Student Workload (SWL)
luall ) Al Jaall
Structured SWL (h/sem) 79 Structured SWL (h/w) 53
Juadll J3A QlUall alasial) ol jall Jasl) Le gandd lllall laiiall sl yall Jaall )
Unstructured SWL (h/sem) 46 Unstructured SWL (h/w)
ol 54 D) Wlial) e a3l Jaal) e stud ilall (il e syl Jaal 3.1
Total SWL (h/sem) 125
Guaill J3A alldall ISl 53 sl

Delivery Plan (Weekly Syllabus)
@bl e s Zlgiall

Material Covered

Week 1 | Review to Python Programming

Week 2 Python standard data structures: Tuples, Sets, and Dictionaries

Week 3 | python text files: reading from and writing to a file

Week 4 | python function creation, return values and calls

Week 5 | Function arbitrary arguments, passing lists to a function, and recursive functions

Week 6 | python module: os

Week 7| python module: pandas




Week 8

Python module: selenium

Week 9 | python module: BeautifulSoup
Week 10 | python module: JSON
Week 11 | python module: Matplotlib
Week 12 Applications of Python Modules: Excel manipulation
Week 13 | Applications of Python Modules: using API’s
Week 14 | Applications of Python Modules: web scraping
Week 15 Python classes and OOP: classes, objects, attributes, and methods.
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
DAl e gl mleial)
Material Covered
Week 1 Review to Python Programming
Week 2 Python standard data structures: Tuples, Sets, and Dictionaries
Week 3 Python text files: reading from and writing to a file
Week 4 Python function creation, return values and calls
Week 5 Function arbitrary arguments, passing lists to a function, and recursive functions
Week 6 Python module: os
Week 7 Python module: pandas
Week 8 Python module: selenium
Week 9 Python module: BeautifulSoup
Week 10 Python module: JSON
Week 11 Python module: Matplotlib
Week 12 Applications of Python Modules: Excel manipulation
Week 13 | Applications of Python Modules: using API’s
Week 14 Applications of Python Modules: web scraping




Week 15 Python classes and OOP: classes, objects, attributes, and methods.

Week 16 Final Exam

Learning and Teaching Resources
wﬁ).\ﬂ\} eLuM J.JLAA

Text Available in the
Library?
Required Texts
¢ Brian Heinold, A Practical Introduction to Python
Recommended Programming, 2012
Texts ¢ Ben Stephenson, The Python Workbook: A Brief No
Introduction with Exercises and Solutions, 2014

Websites https: //www.w3schools.com/python/
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Module Title Mathematics 2 Module Delivery
Module Type Support Theory

[ Lecture
Module Code COE115 O Lab
ECTS Credits 5 [ Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Computer College College of Engineering
Module Leader e-mail
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name L,J.s: (s 0.0 e-mail Husain.ali@alfarabiuc.edu.iq
IS)(::.‘:tIfIC Committee Approval Version Number 1.0
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Learning and Teaching Strategies

odazlly elazll b el

Strategies

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.

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 | Integrals: Area and Estimating with Finite Sums, Sigma Notation and Limits of Finite Sums
Week 2 | The Definite Integral, The Fundamental Theorem of Calculus
Week 3 Indefinite Integrals and the Substitution Method
Week 4 | Definite Integral Substitutions and the Area Between Curves
Week 5 | Applications of Definite Integrals: Volumes Using Cross-Sections and Cylindrical Shells
Week 6 | Arc Length, Areas of Surfaces of Revolution
Week 7 | The Logarithm Defined as an Integral, Hyperbolic Functions
Week 8 | Techniques of Integration: Using Basic Integration Formulas
Week 9 Integration by Parts, Trigonometric Integrals, Trigonometric Substitutions
Integration of Rational Functions by Partial Fractions, Integral Tables and Computer Algebra
Week 10
Systems
Week 11 | Improper Integrals
Week 12 | First-Order Differential Equations: separable and homogeneous
Week 13 | First-Order Differential Equations: linear and exact
Week 14 | Infinite Sequences and Series
Week 15 | Parametric Equations and Polar Coordinates
Week 16 | Preparatory week before the final Exam




Learning and Teaching Resources
uﬂf).xzjb M‘)Jw

Text Available in the Library?
. Weir, M., Hass and Giordano. (2008). Thomas’ Calculus.
Required Texts o ) Y
Eleventh Edition, Pearson-Addison-Weesley.
Recommended
Text Howard, A. et. Al. (2008). Calculus. McGraw-Hill Y
exts

Websites




240 ) dall) Balal 5 jial) cua g 3 gal

Module Information
mba&\ ALl C'_QLA)LLA

Module Title ARABIC LANGUAGE 1 Module Delivery
Module Type BASIC
Module Code UOB101 Theory
ECTS Credits 2
SWL (hr/sem) 50
Module Level 2 Semester of Delivery 3
Administering Department | Computer College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title Lecturer MO?&;&E?:S:S MA
Module Tutor None e-mail None
Peer Reviewer Name Olalis dabald o o e-mail Fatma.salman@alfarabiuc.edu.iq
Review Committee Approval 17/6/2023 Version Number 1.0




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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Indicative Contents
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Learning and Teaching Strategies
adeill 5 alacil) Clasi) s
11)Lectures.
12)Tutorials.
13)Homework and Assignments.
14)Tests and Exams.
Strategies 15)In-Class Questions and Discussions.
16)Extracurricular Activities.
17)Seminars.
18)In- and Out-Class oral conversations.
Delivery Plan (Weekly Syllabus)
99)233\ = s GL@_&A\
' Material Covered
Week 1 A ) Al slas
Week 2 sabaid¥) e Ol Leiaal g dule 3 ) gean A yall Aall) docal (b (2
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Week 12 BECPRA(
Week 13 ad elilsauad
Week 14 Cuaa e ldl auad
Week 15 eledl g dda g1 pall £l 5 slizall y ollal) AL
Week 16 Final Exam
Learning and Teaching Resources
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Available in the
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Library?
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Module Information
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Module Title ELECTRICAL CIRCUITS AND SYSTEMS Module Delivery
Module Type CORE
Module Code COE109

Class Lecture + Lab.
ECTS Credits 6
SWL (hr/sem) 150
Module Level 1 Semester of Delivery 2
Administering Department computer College | Engineering

Module Leader

e-mail

Module Leader’s Acad. Title

Module Leader’s

Qualification Ph.D.

Module Tutor

e-mail

Peer Reviewer Name

¥ B a3 s | e-mail | sara.khairallah@alfarabiuc.edu.iq

Review Committee Approval

Version Number 1.0

Relation With Other Modules
6 AV A 5ol 3 sall ae A8l

Prerequisite module

COE104 Electrical Circuits, 1

Semester

COE101 Mathematics 1 1

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents
405 Y1 il ginall g alail) =il 5 gl Hal) salall Calaa]

Module Aims
Al Al Balal) Calaal

1.

Understand Signals and Systems: To provide students with a solid
understanding of continuous-time signals, periodic signals, and key
signal properties such as power, energy, and waveform characteristics.
Analyze AC Circuits: Enable students to analyze AC circuits, including
understanding resistance, reactance, impedance, conductance,
susceptance, and admittance.

Apply Phasor Analysis: Develop proficiency in using phasor analysis
to analyze AC circuits, including the use of phasor diagrams and
complex numbers.

Explore Circuit Resonance: Investigate series and parallel resonance
circuits, including quality factor, selectivity, bandwidth, and their
practical applications.

Calculate Power in AC Circuits: Understand and calculate power in




AC circuits, including power factor, power factor correction, and related
concepts.

6. Utilize Network Theorems: Apply network theorems such as
superposition, Thevenin's, and Norton's theorems to simplify and
analyze AC circuits.

7. Integrate Practical Applications: Introduce practical applications of
AC circuit analysis and signal processing in computer engineering
contexts.

8. Enhance Problem-Solving Skills: Develop problem-solving skills
through hands-on exercises, simulations, and real-world applications in
AC circuit analysis and signal processing.

Module Learning
Outcomes

Aol Al Balall aladll Sl 3

1. Understand Signals and Systems:
o Explain the characteristics of continuous-time signals, including
unit ramp, delta function, and periodic signals.
o Calculate power, energy, and average values of waveforms.
2. Analyze AC Circuits:
o Analyze the behavior of pure resistor, inductive, and capacitive
elements in AC circuits.
o Calculate impedance, reactance, and admittance using phasor
analysis.
3. Apply Phasor Analysis:
o Construct and interpret phasor diagrams for AC circuits.
o Solve AC circuit problems using complex numbers and phasor
techniques.
4. Explore Circuit Resonance:
o Analyze series and parallel resonance circuits, including quality
factor, selectivity, and bandwidth.
o Determine resonant frequency and half-power frequencies in
resonance circuits.
5. Calculate Power in AC Circuits:
o Compute real, reactive, and apparent power in AC circuits.
o Evaluate power factor and perform power factor correction
calculations.
6. Utilize Network Theorems:
o Apply superposition, Thevenin's, and Norton's theorems to
simplify and analyze AC circuits.
o Verify theorems through practical applications and simulations.
7. Integrate Practical Applications:
o Design and simulate AC circuits using software tools.
o Apply AC circuit analysis principles to practical engineering
problems.
8. Enhance Problem-Solving Skills:
o Solve complex problems related to AC circuits and signals.
o Demonstrate proficiency in analyzing and troubleshooting AC
circuits in various applications.

Indicative Contents
Lald Y il siaall

Introduction to Signals and Systems

e Overview of signals: continuous-time signals, unit ramp, delta function,




periodic signals.
e Signal properties: power, energy, average, and RMS values of
waveforms.

Electrical and Mechanical Angles

e Representation of waveforms in electrical and mechanical domains.
e Instantaneous and RMS values, form factor, peak factor, and phasor
quantities.

Voltage and Current Relationships
e Analysis of pure resistive, inductive, and capacitive elements in AC

circuits.
e Phasor representation of voltages and currents.

AC Circuit Analysis Fundamentals

e Resistance, reactance, impedance, conductance, susceptance, and
admittance in AC circuits.
e Phasor diagram representation of AC circuits.

Series and Parallel AC Circuits

e Analysis of series and parallel AC circuits using phasor techniques.
e Calculation of total impedance and admittance.

Power in AC Circuits

e Real, reactive, and apparent power calculations.
e Power factor and power factor correction in AC circuits.

AC Circuit Analysis and Network Theorems

e Application of network theorems (superposition, Thevenin’s, and
Norton’s theorems) to AC circuits.
e Practical applications and problem-solving exercises.

Series and Parallel Resonance Circuits
e Characteristics of series and parallel resonance circuits.

e Quality factor (Q), selectivity, half-power frequencies, and bandwidth
calculations.

Practical Applications of AC Circuits

e Design and simulation of AC circuits using software tools (e.g., SPICE).
e Case studies and real-world examples of AC circuit applications.

Practical Exercises and Applications

e Hands-on lab sessions: construction, measurement, and analysis of AC
circuits.




e Integration of theoretical knowledge with practical skills.

Final Project and Presentation

e Design and implementation of a comprehensive AC circuit project.
e Presentation of project results, including analysis, simulation, and
practical outcomes.

Learning and Teaching Strategies

abell 5wl il il i

Strategies

1.Lectures: The module may include traditional lectures where the instructor
presents the theoretical concepts, principles, and mathematical techniques
related to mathematical modeling and electrical circuits. The lectures can
provide a foundation for understanding the subject matter.

2. Interactive Discussions: Interactive discussions can be incorporated to
encourage student participation and engagement. This can involve questioning
and problem-solving activities related to mathematical modeling and electrical
circuits. Discussions can help clarify concepts and stimulate critical thinking.
3. LAB Experiment. Sessions: Hands-on LAB.sessions can allow students to
apply the theoretical knowledge to real-world scenarios. Students may work
with electrical circuit components, measurement devices, and software tools for
circuit simulation and analysis. LAB Experiment provide valuable experiential
learning opportunities.

4. Computer-based Learning: Computer-based learning resources, such as
online tutorials, interactive simulations, and educational software, can be used
to supplement the learning process. These resources can assist students in
visualizing electrical circuits, simulating their behavior, and exploring
mathematical modeling concepts.

6. Group Projects: Collaborative group projects can encourage teamwork and
the application of mathematical modeling principles to solve complex electrical
circuit problems. Students can work together to design and analyze circuits,
formulate mathematical models, and present their findings to the class.

7. Assessment Methods: Various assessment methods can be employed,
including quizzes, tests, assignments, and project reports. These assessments
can evaluate students' understanding of mathematical modeling and electrical
circuits, their ability to apply the learned concepts, and their problem-solving
skills.

8. Self-directed Learning: Encouraging students to engage in self-directed
learning by exploring additional resources, conducting research, and practicing
problems independently can further enhance their understanding and mastery of
the subject matter.

Delivery Plan (Weekly Syllabus)
Lg)L.J\ (= s G\.@_Ld\

Material Covered

Week 1

Introduction to Signals and Systems
e Overview of signals: continuous-time signals, unit ramp, delta function, periodic signals.

Week 2

e Signal properties: power, energy, average and RMS values of waveforms.




Week 3

Electrical and Mechanical Angles

Voltage and Current Relationships

Week 4
e Analysis of pure resistive, inductive, and capacitive elements in AC circuits.
Week 5 e Phasor representation of voltages and currents.
AC Circuit Analysis Fundamentals
Week 6 e Resistance, reactance, impedance, conductance, susceptance, and admittance in AC
circuits.
Week 7 e Phasor diagram representation of AC circuits.
Week g | Series and Parallel AC Circuits
e Analysis of series and parallel AC circuits using phasor techniques.
Week 9 e Calculation of total impedance and admittance.
Week 10 | Power in AC Circuits
e Real, reactive, and apparent power calculations.
Week 11 | AC Circuit Analysis and Network Theorems
e Application of network theorems Thevenin’s, and Norton’s
Week 12 e superposition
Week 13 | Serjes and Parallel Resonance Circuits
Week 14 | Practical Applications of AC Circuits
e Design and simulation of AC circuits using software tools (e.g., SPICE).
Week 15 e Case studies and real-world examples of AC circuit applications.
Week 16 | Review and revision and Final examination preparation
Delivery Plan (Weekly Lab. Syllabus)
faall e gl mleiall
Material Covered
Week 1 | Introduction to Lab Equipment and Basic Measurements
EXP 1: Introduction to Signals and Waveforms
e Objective: Familiarize students with different types of signals and their properties.
e Activities:
- o Generate and observe continuous-time signals such as sinusoidal, square, and
ee
triangular waves using function generators.
o Measure and calculate the average and RMS values of waveforms.
o Introduce oscilloscope operation for waveform visualization.
Week 3 | cont.
EXP 2: Phasor Analysis and AC Circuit Basics
Week 4

e Objective: Understand phasor representation and basic AC circuit analysis




techniques.
e Activities:
o Construct phasor diagrams for resistive, inductive, and capacitive AC circuits.
o Measure and calculate impedance, reactance, and admittance using phasor
techniques.
o Verify calculations through experimental measurements using AC signal

sources.

EXP 3: Series and Parallel AC Circuits

e Objective: Analyze series and parallel AC circuits using phasor methods.

e Activities:

Week 5 o Construct series and parallel AC circuits with resistors, capacitors, and inductors.
o Measure total impedance and current distribution in these circuits.
o Compare theoretical predictions with experimental results and discuss
discrepancies.
Week 7 | cont.
EXP 4: Power in AC Circuits
e Objective: Calculate real, reactive, and apparent power in AC circuits.
Week 8 e Activities:
o Measure voltage and current waveforms in AC circuits.
o Calculate power using oscilloscope measurements and power analyzers.
EXP 5: Network Theorems in AC Circuits
e Obijective: Apply network theorems to simplify and analyze AC circuits.
e Activities:
Week 9 o Implement superposition, Thevenin's, and Norton's theorems in practical AC circuit
configurations.
o Verify theorem applications through experimental circuit measurements.
o Discuss the advantages and limitations of each theorem in circuit analysis.
Week 10 | cont.
EXP 6: Resonance in AC Circuits
Week 11 e Objective: Investigate series and parallel resonance phenomena.

e Activities:
o Construct series and parallel resonance circuits with adjustable parameters.




o Measure resonant frequency, quality factor (Q), and bandwidth.
o Analyze frequency response and selectivity characteristics using frequency

sweeps and measurements.

Week 12 | cont.

Simulation and Design Project

e Objective: Apply knowledge gained to design and simulate a comprehensive AC
circuit project.

e Activities:

o Select a project topic related to AC circuits and signals.

Week 13 o Design the circuit using simulation software (e.g., SPICE).

o Simulate and analyze circuit performance, including frequency response and
power characteristics.

o Present findings and conclusions from the project in a final report or

presentation.

Week 14 | cont.

Week 15 | Final Exam

Learning and Teaching Resources
U"‘e,)'ﬁj\} eﬂaﬂ\ JJLAA

Availabl
e in the
Text Library
?
1-Fundamentals of Modern Electric Circuit Analysis and Filter
Synthesis A Transfer Function Approach Second Edition© The
Editor(s) (if applicable) and The Author(s), under exclusive license to
Springer Nature Switzerland AG 2023
2-Fundamentals of Electric Circuits Charles K. Alexander Professor
Emeritus of Electrical Engineering and Computer Science Cleveland Yes
Required Texts State University ,Matthew N. O. Sadiku Department of Electrical and Soft
Computer Engineering Prairie View A&M University Published by copy
McGraw-Hill Education, 2 Penn Plaza, New York, NY 10121.
Copyright © 2021 by McGraw-Hill Education.
3."Engineering Circuit Analysis" by William H. Hayt Jr. and Jack E.
Kemmerly: This textbook provides a comprehensive introduction to
electrical circuits, covering topics such as circuit analysis techniques,




network theorems, and AC circuit analysis.

5."Introduction to Electric Circuits” by Richard C. Dorf and James A.
Svoboda: This textbook offers a practical approach to understanding
electric circuits. It covers topics such as circuit analysis techniques,
network theorems, AC circuit analysis, and introduces mathematical
modeling principles.

4."Mathematical Modeling and Simulation: Introduction for Scientists
and Engineers” by Kai Velten: This textbook focuses specifically on
mathematical modeling techniques and their application in various
scientific and engineering fields. It covers topics such as modeling
principles, differential equations, simulation methods, and includes
examples relevant to electrical circuits.

Recommended
Texts

1."Electric Circuits" by James W. Nilsson and Susan A. Riedel: This
textbook offers a clear and concise introduction to electrical circuits
and circuit analysis. It covers topics such as Kirchhoff's laws, network
theorems, AC circuit analysis, and introduces mathematical modeling
techniques.

2."Mathematical Modeling and Simulation: Introduction for Scientists
and Engineers" by Kai Velten: This textbook focuses specifically on
mathematical modeling techniques and their application in various
scientific and engineering fields. It covers topics such as modeling
principles, differential equations, simulation methods, and includes
examples relevant to electrical circuits.

3.Basic Engineering Circuit Analysis J. DAVID IRWIN Auburn
University R. MARK NELMS Auburn University 2021 12th
Edition

4-Fundamentals of Modern Electric Circuit Analysis and Filter
Synthesis A Transfer Function Approach Second Edition© The
Editor(s) (if applicable) and The Author(s), under exclusive license to
Springer Nature Switzerland AG 2023

5-Fundamentals of Electric Circuits Charles K. Alexander Professor
Emeritus of Electrical Engineering and Computer Science Cleveland
State University ,Matthew N. O. Sadiku Department of Electrical and
Computer Engineering Prairie View A&M University Published by
McGraw-Hill Education, 2 Penn Plaza, New York, NY 10121.
Copyright © 2021 by McGraw-Hill Education.

Yes
pdf

Websites

1.MATLAB(www.mathworks.com/products/matlab.html

2. Simulink (www.mathworks.com/products/simulink.html)
3. CircuitLab (www.circuitlab.com)

4. Multisim Live (www.multisim.com/live/)



http://www.mathworks.com/products/matlab.html
http://www.mathworks.com/products/simulink.html
http://www.circuitlab.com/
http://www.multisim.com/live/
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Module Information
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Module Title LogGIc CIRCUIT DESIGN Module Delivery
Module Type CORE LEARNING ACTIVITY
Module Code COE107
Class Lecture + Lab
ECTS Credits 6
SWL (hr/sem) 150
Module Level 1 Semester of Delivery 2
Administering . . . .
Department Computer Engineering College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title Module II.gad(?r S
Qualification
Module Tutor e-mail
a5l
Peer Reviewer Name 35 Jé:f)):ﬁ | e-mail yusra.abd@alfarabiuc.edu.iq
Review Committee Approval Version Number

Relation With Other Modules
AV A 5ol 3 sall ae A8l

Prerequisite module COE105 Semester 1

Semester

Co-requisites module

Module Aims, Learning Outcomes and Indicative Contents
A03L5 HY) il simall g alail) il 5 Agul )l 3oLl Calaad

e Understand and design circuits with sequential elements such as flip-flops,

Module Aims counters, and registers.
Al ) Balall ilaal e Apply optimization techniques to improve the efficiency, reliability, and cost-

effectiveness of digital circuit designs.




Module Learning
Outcomes

Al Hall Balall aladl) il A

® Demonstrate knowledge of sequential logic components such as flip-flops,
counters, and registers.

® Analyze the behavior, performance, and timing of digital circuits to ensure
correct operation.

® Apply techniques to optimize digital circuits for performance, cost, and power
efficiency.

e Utilize digital circuit simulation and design tools to model, test, and verify
digital circuits.

Indicative Contents

ALY iy gisall
Learning and Teaching Strategies
hd::d\; ?LJJ\ Glaad) yil
- Lectures.
- Homework and Assignments.
- Tests and Exams.
Strategies - In-class questions and Discussions.
- Extracurricular Activities.
- Individual / Group Projects
- In- and Out-Class conversations.
Delivery Plan (Weekly Syllabus)
bl o gl Zleiall
! Material Covered
Week 1,2 | goquential Circuits, flip flop types
Week 3,4 | opitt registers, linear feedback shift register
Week 5,6 | asynchronous Counter
Week 7,8 | synchronous Counter
e Midterm Exam
Week 10,11 | \1omory: ROM, RAM
Week 12,13 | goquence generator & detector, PN generator
Week 14,15 | Arithmetic circuits




Learning and Teaching Resources
u.u..g‘)dﬂb (‘J:u!\ JJLAA

Text

Available in the
Library?

Required Texts

Fundamentals of logic design, 5th edition, Roth, 2004,

Thomson learning, Inc.

o Digital electronics, 5th edition, Bignell, 2007,
Thomson

learning, Inc.

o Digital logic design, 4th edition, Holdsworth, 2002,
Elsevier.

o Digital systems,10th edition, Tocci, 2007,pearson
prentice

hall

o Digital fundamentals, 10th edition, Floyd, 2009,
Pearson

prentice hall.

o Digital design, 4th edition, Mano, 2007, Pearson
prentice

hall

o Digital principles and applications, Tata McGrow-
Hill,1985

Malveno/leach

Recommended
Texts

Websites
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Module Information
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Module Title SEMICONDUCTOR PHYSICS Module Delivery
Module Type SUPORT
Module Code COE110
Class Lecture + Lab
ECTS Credits 6
SWL (hr/sem) 150
Module Level 1 Semester of Delivery 2
A];i:;:;its;;l:?g Computer Engineering College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title Assist. Professor Mocgﬂ;h??:ﬁf; Ph.D.
Module Tutor @l Alla 2 ) e-mail Kaleed.hadi alfarabiuc.edu.iq
Peer Reviewer Name e-mail
Review Committee Approval 30/1/2026 Version Number 1.0
Relation With Other Modules
6 DAY Agul Hall o) gall xe 48Dlall
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y il sinall g alail) il g Al Hall sakall Calaad

Module Aims
aad al) sald) Calaal

The aim of this module is to provide students with a comprehensive
understanding of the fundamental principles and practical applications of
semiconductor physics and electronic devices. This includes an in-depth study
of the physics of semiconductors, diode and transistor characteristics, and their
various applications in electronic circuits. The course combines theoretical
knowledge with hands-on laboratory experiments to equip students with the
skills necessary to analyze and design electronic circuits.




Module Learning
Outcomes

Al all Balall aladl) s H3a

By the end of this module, students will be able to:

1. Understand the Physics of Semiconductors
o Explain the atomic structure and electronic states of
semiconductors.
o Describe the formation and characteristics of PN junctions.
2. Analyze Diode Characteristics and Operations
o Understand the forward and reverse biased conditions of PN
junctions.
o Interpret the VI characteristics of semiconductor diodes,
including Zener diodes.
o Assess the impact of temperature and other factors on diode
performance.
3. Apply Diode Functions in Circuits
o Perform load-line analysis for diodes in series and parallel
configurations.
o Design and analyze rectifier circuits (half-wave and full-wave).
o Understand the application of diodes in clippers and clampers.
4. Understand Bipolar Junction Transistors (BJTSs)
o Explain the construction and operation of BJTSs.
o Understand the different states of BJT operation and their
significance.
o Analyze DC biasing techniques and load line analysis for BJTSs.
5. Use BJTs as Switches and Amplifiers
o Design circuits using BJTs as switches.
o Analyze the operation of BJTs as amplifiers and understand their
role in amplification.
6. Develop Problem-Solving Skills in Electronic Circuit Design
o Apply theoretical knowledge to solve practical problems in
electronic circuit design.
o Use analytical and simulation tools to design and test
semiconductor-based circuits.

This module equips students with both the theoretical background and practical
skills necessary for understanding and applying semiconductor devices in
computer engineering.

Indicative Contents
Aala Y el sial)

Week 1: Physics of Semiconductors
e Topics: Atomic Structure, Electronic State.
Week 2: PN Junction

e Topics: Formation of Depletion Layer, Junction Potential, Forward
Biased PN Junction.

Week 3: PN Junction Characteristics

e Topics: Forward Biased VI Characteristics, Reverse Biased PN
Junction, Reverse Biased VI Characteristics.

Week 4: Semiconductor Diodes




e Topics: Diode Operating Conditions, Actual Diode Characteristics,
Zener Region.

Week 5: Semiconductor Diodes

e Topics: Forward Bias Voltage, Temperature Effects, Diode
Specification, and Max Ratings.

Week 6: Diode Applications

e Topics: Load-Line Analysis, Series Diode Configurations, Parallel
Configurations.

Week 7: Diode Applications

e Topics: Half-Wave Rectification, Full-Wave Rectification, Peak
Reverse Voltage.

Week 8: Diode Applications

e Topics: Diode Clippers, Biased Clippers, Parallel Clippers.
Week 9: Diode Applications

e Topics: Clampers, Biased Clamper Circuits.
Week 10: Diode Applications

e Topics: Zener Diodes.
Week 11: Bipolar Junction Transistor (BJT)

e Topics: Construction and Operation.
Week 12: Bipolar Junction Transistor (BJT)

e Topics: Construction and Operation (continued).
Week 13: DC Biasing of BJTs

e Topics: Biasing and the Three States of Operation.
Week 14: DC Biasing of BJTs

e Topics: Transistor Saturation Level, Load Line Analysis.
Week 15: BJT Applications

e Topics: The BJT as a Switch and Amplifier.

Laboratory Experiments




1. EXP 1: Diode Rectifier and Smoothing Filters
o Design and analyze rectifier circuits and smoothing filters.
2. EXP 2: Non-linear Wave Shaping: Clipper and Clamper Circuits
o Implement and analyze clipper and clamper circuits.
3. EXP 3: Zener Diode
o Explore the characteristics and applications of Zener diodes.
4. EXP 4: BJT Characteristics and Parameters
o Analyze the characteristics and parameters of BJTs.
5. EXP 5: Transistor as a Switch
o Implement and analyze transistors in switching applications.

This structure ensures that students receive a balanced education with both
theoretical knowledge and practical skills, preparing them for advanced studies
or professional work in electronic engineering and related fields.

Learning and Teaching Strategies

sl alail) il i

Strategies

- Lectures.

- Homework and Assignments.

- Tests and Exams.

- In-Class Questions and Discussions.
- Extracurricular Activities.

- Individual / Group Projects

- In- and Out-Class oral conversations.

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1 | Physics of Semiconductors: Atomic Structure, Electronic State

Week 2 | PN Junction: Formation of Depletion layer, Junction Potential, Forward Biased PN junction

week 3 | PN Junction: Forward Biased VI Characteristics, Reverse biased PN junction, Reverse biased
VI Characteristics

Week 4 | Semiconductor Diodes: Diode Operating Conditions, Actual Diode Characteristics, Zener
Region

Week 5 | Semiconductor Diodes: Forward Bias Voltage, Temperature Effects, Diode Specification and
Max Ratings

week 6 | Diode Applications: Load-Line Analysis, Series Diode Configurations, Parallel
Configurations

Week 7 | Diode Applications:, Half-Wave Rectification, Full-Wave Rectification, Peak reverse voltage

Week 8 | Diode Applications: Diode Clippers, Biased Clippers, Parallel Clippers

Week 9 | Diode Applications: Clampers, Biased Clamper Circuits




Week 10 | Diode Applications: Zener Diodes

Week 11 | Bipolar Junction Transistor (BJT) Construction and Operation

Week 12 | Bipolar Junction Transistor (BJT) Construction and Operation

Week 13 | DC Biasing of BJTs: Biasing and the Three States of Operation
Week 14 | DC Biasing of BJTs: Transistor Saturation Level, Load Line Analysis
Week 15 | The BJT as a Switch and Amplifier

Week 16 | Final Exam




5 siuuall

@u\



Agipsd) daa ) Balal el Ciag g gad

Module Information
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Module Title Object-oriented Programming Module Delivery
Module Type CORE
Module Code COE204
— p Class lecture + Lab
SWL (hr/sem) 150
Module Level 2 Semester of Delivery 3
Administering Department | Computer College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title Lecturer Mmgi:gl[i‘ft::;gz Msc.
Module Tutor e-mail
Peer Reviewer Name e Liaa e-mail naba.alaa@alfarabiuc.edu.iq
Review Committee Approval Version Number 1.0
Relation With Other Modules
6 DAY Al Hall o) gall ae 48Dlall
Prerequisite module COE108 Semester 1.2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
aad al) sald) Calaal

e Learning how to write OOP programs.

e Gaining knowledge of OOP concepts like: class, inheritance, and data
encapsulation.

e Learning how to use OOP to solve real-life and scientific problems.

Module Learning
Outcomes

Aol al) Balall aladll Sl 3

By the end of this module, students will be able to:

14. Understand and Use Classes

o Describe the concept of classes and objects

o Learn to implement classes, constructors, and method overloading.
15. Understand and Use Data Encapsulation

o Describe the concept of data encapsulation

o Learn to use access modifiers, getters and setters, and static

keyword.

16. Understand and Use Class Inheritance

o Describe class inheritance




o Use superclasses, subclasses, method overriding, and final keyword.
17. Understand and Use Abstract Classes
o Describe abstract classes and abstract methods.
o Use abstract class in real-world problems.
18. Understand and Use Interfaces
o Describe interfaces.
o Describe the difference between interfaces and abstract classes.
o Use interface in real-world problems.
19. Understand and Use Multithreading
o Learnto use Thread class and Runnable interface
o Use multithreading in real-world problems.

e Classes and Objects
e Data Encapsulation

Indicative Contents e Class Inheritance
Al Y @l sisl) e Abstract Classes

e Interfaces
e Multithreading

Learning and Teaching Strategies

palatll 5 aladl) lad] yind

19)Lectures.

20)Homework and Assignments.
Strategies 21)Tests and Exams.

22)In-Class Questions and Discussions.
23) In- and Out-Class oral conversations.

Delivery Plan (Weekly Syllabus)

ol e sl zleidl
Week Material Covered
Week 1 | |ntroduction to OOP and Java Basics
Week 2 | control Structures
Week 3 | Classes and Objects
Week 4 Encapsulation and Data Hiding
Week 5 | Class Inheritance
Week 6 | polymorphism
Week 7 | Abstract Classes
Week 8 | |nterfaces
Week 9 | Exception Handling
Week 10 | collections Framework 1
Week 11 | collections Framework 2
Week 12

File Handling




Week 13

Inner Classes and Nested Classes

Week 14 | Multithreading
Week 15 | aAdvanced OOP Concepts
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
DSl e gl mleial)
Week Material Covered
Introduction to Java Development Environment (IDE setup, writing first Java program, basic
Week 1
input/output)
Week 2 Practice with Control Structures (if-else, loops, switch-case)
Week 3 Creating Classes and Objects (writing simple classes, constructors, and object creation)
Week 4 Encapsulation and Data Hiding (working with access modifiers, getters/setters)
Week 5 Implementing Class Inheritance (creating superclass-subclass relationships)
Week 6 Demonstrating Polymorphism (method overriding, dynamic method dispatch)
Week 7 Using Abstract Classes (creating abstract classes and methods)
Week 8 Working with Interfaces (defining and implementing interfaces)
Week 9 Exception Handling (writing try-catch blocks, custom exceptions)
Week 10 Collections Framework 1 (introduction to Lists, Sets, and Maps)
Week 11 Collections Framework 2 (practice with iterating, sorting, and advanced collection usage)
Week 12 File Handling (reading from and writing to files using Java 1/0)
Week 13 Inner and Nested Classes (creating and using inner, local, and anonymous classes)
Week 14 Multithreading (creating threads using Runnable and Thread classes, synchronization)
Week 15 Advanced OOP Concepts (practical projects incorporating design patterns and advanced Java

features like generics, enums)

Week 16

Final Exam
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Module Information
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Module Title MICROPROCESSOR 1 Module Delivery
Module Type CORE
Module Code COE201
Class Lecture + Lab
ECTS Credits 8
SWL (hr/sem) 200
Module Level 2 Semester of Delivery 3
A];i;g;titsllgzl:?g Computer Engineering College | Engineering
Module Leader e-mail

Module Leader’s Acad. Title

Module Leader’s

Qualification
Module Tutor e-mail
3 ) Ml
Peer Reviewer Name Sl ijj "1 e-mail yusra.abd@alfarabiuc.edu.iq
Review Committee Approval Version Number

Relation With Other Modules
6 AV A 5ol ) sall ae A8l

Prerequisite module

Logic Circuit Design Semester 2

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

A3L5 HY) by simall g alail) il 5 Agul )l 3okl Calaa

Module Aims
aad al) sald) Calaal

Learn the fundamental components and architecture of microprocessors,
including CPU, and memory. and develop skills in programming
microprocessors in assembly language and interface them with peripheral
devices, also gain experience in designing and implementing
microprocessor-based systems, including both hardware and software
components.

Module Learning
Outcomes

Ao Hal) salall aladll s 3

® Students will be able to describe the internal architecture and operation of
microprocessors.

® Students will develop the ability to write and debug assembly language
programs for microprocessors.

® Students will be able to design a memory interface with a microprocessor.




Indicative Contents
Aals Y il ginall

Learning and Teaching Strategies

paladll g aladl) laadl yid

Strategies

- Lectures.

- Homework and Assignments.

- Tests and Exams.

- In-class questions and Discussions.
- Extracurricular Activities.

- Individual / Group Projects

- In- and Out-Class conversations.

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ L;_c},w‘ﬁ\ G\.@_Ld\

Material Covered

Week 1 | Introduction to microprocessors
Week 2 | BIU, EU, and memory organization.
Week 3 | Assembly Language Programming & Addressing Modes of the 8088/ 8086.
Week 4 | Converting Assembly Language Instructions to Machine Code.
Week 5 | Data Transfer instructions
Week 6 | Arithmetic Instructions
Week 7 | Logical, Shift & Rotate Instructions
Week 8 | Control Instructions. Unconditional jump [JMP].
Week 9 | Conditional Jump Insts.
Week 10 | LOOP&LOOP-Handling Instructions
Week 11 | The Stack & Subroutines
Week 12 | String and String-Handling Instructions
Week 13 | The 8088 and 8086 pps: [Pin layout, Minimum & Max- Mode Interfaces].
Week 14 | System Clock, Bus Cycle & Time States.8088/8086 Fully Buffered.
Week 15 | The Memory System
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e g el
Material Covered
Week 1 Addressing Modes |
Week 2 Addressing Modes 11




Week 3 Data Transfer Instructions

Week 4 Arithmetic Instructions

Week 5 Logical, Shift, and Rotate Instructions
Week 6, 7 Transfer Control within a Program
Week 8 PUSH — POP Instructions

Week 9 CALL and RET Instructions

Week 10 String-Handling Instructions

Week 11 Define Byte (DB), Define Word (DW), and Equate (EQ) Directives
Week 12 Macros

Weeks 12, 13, 14 Input Output Instructions |

Week 15 Interrupts
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Module Information
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Module Title Engineering Mathematics Module Delivery
Module Type Suport Theory

O Lecture
Module Code COE225 O Lab
ECTS Credits 5 O Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department Computer College College of Engineering
Module Leader e-mail
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD
Module Tutor e-mail
Peer Reviewer Name gl izl ghoe e-mail rami.majed@alfarabiuc.edu.iq
IS)(::.‘:tIfIC Committee Approval Version Number 1.0

Module Aims, Learning Outcomes and Indicative Contents
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Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Vector in the plane, Cartesian coordinates and vectors in space

Week 2 Dot product and cross product

Week 3 Lines and planes in space, Cylinders and quadric surfaces

Week 4 Vector valued functions and space curves

Week 5 Functions of Several Variables : Limits and Continuity in Higher Dimensions

Week 6 Directional derivatives and gradient

Week 7 Lagrange multipliers

Week 8 Multiple integrals

Week 9 Multiple integrals

Week 10 | Integrals and Vector Fields: Line Integrals, Work, Circulation, and Flux

Week 11 | Path Independence, Conservative Fields, and Potential Functions

Week 12 | Green’s Theorem in the Plane, Surfaces and Area

Week 13 | Surface Integrals, Stokes’ Theorem, and the Divergence Theorem

Week 14 | Second-Order Differential Equations

Week 15 | Higher-Order Differential Equations

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
u.u:sj.xd\g M\)AL@A

Text Available in the Library?
. Weir, M., Hass and Giordano. (2008). Thomas’ Calculus.
Required Texts o ) Y
Eleventh Edition, Pearson-Addison-Weesley.
Recommended ]
Text Howard, A. et. Al. (2008). Calculus. McGraw-Hill Y
exts

Websites
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Module Information
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Module Title DIGITAL CIRCUIT DESIGN Module Delivery

Module Type CORE Theory

Module Code COE203 L Lecture

Lab
] Practical
SWL (h .
(hr/sem) 175 L] Seminar
Module Level Semester of Delivery 3
e Computer Engineerin College | College of Engineerin
Department p & & g g g 9
Module Leader e-mail
Module Leader’s Acad. Title Assist.Prof. N 1..(?ad(?r S PhD
Qualification

Module Tutor e-mail
Peer Reviewer Name (e 2rndaal e | e-mail Ahmed.Hussein@alfarabiuc.edu.iq
Review Committee Approval 24/08/2024 Version Number 1.1

Relation With Other Modules
AN L) ) 3 gall ae 48D
Prerequisite module COE107 Semester 2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A0L5 HY) by simall g alail) il g Agul )l 3okl Calaa

Module Aims
aud al) sald) Calaal

This program Specification provides a concise summary of the main features of
the program of digital circuit design (DCD) and the learning outcomes that a
typical student might reasonably be expected to achieve and demonstrate if
he/she takes full advantage of the learning opportunities that are provided. It
should be cross-referenced with the programmed specification.

Module Learning
Outcomes

Ao Hal) alall aladll Sl A

1- Simplify & solved any Boolean equation until to 6 variables using K-map

method.

2- Acknowledge how to design digital problem using finite state machine

approach.

3- Analysis any sequential circuit of a digital system using Mealy and Moore

state machine design.
4- Design practical & complex problem using multiple inputs and/or outputs.
5- Realize digital circuit design using various types of flip flops (FFs).




6- Separate between synchronous & asynchronous state machine approachin a
design. Discuss all the problems of asynchronous design.

7- Design a digital circuit & solve practical problems by applying VHDL language
in a design

Indicative Contents
Gala Y el sinl)

Learning and Teaching Strategies
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Strategies

- Lectures.

-  Homework, Quizzes and Assignments.

- Extracurricular Activities.

- Tests and Exams.

- In-class questions and Discussions. Student engagement during
Lectures.

- Individual / Group Projects

- In- and Out-Class conversations.

Delivery Plan (Weekly Syllabus)
bl o sl il

Material Covered

Introduction to synchronous sequential circuits with design methodology: State diagram, state

Week1 | taple, reduction, binary assignment table and circuit realization. Then Introduction to FSMs:
Mealy and Moore machines.

Week 2 | Synchronous design process: state diagram, state table with limited number of inputs and
outputs.

Week 3 | Design examples of FSMs.

Week4 | Synchronous design process: reduction state table and binary assignment table with limited
number of inputs and outputs. Design examples of FSMs.

Week 5 | Synchronous design process: circuit realization with different types of flip flops.

Week 6 | Analysis of synchronous sequential circuits.

Week 7 | Student presentations of synchronous circuit design projects.

Week 8 | Midterm Exam

Week 9 | Introduction to Asynchronous sequential circuits with design methodology: state diagram,
state table, reduction, merging table, binary assignment table and circuit realization.

Week 10 | Asynchronous vs. synchronous sequential circuits: hazards and races in asynchronous
circuits.

Week 11 | Asynchronous design process: state diagram, primitive flow table with limited number of
inputs and outputs. Design examples of FSMs.

Week 12 | Asynchronous design process: reduction, merging table and binary assignment table with




limited number of inputs and outputs. Design examples of FSMs.

Week 13 | Analysis of Asynchronous sequential circuits

Week 14 | Student presentations of Asynchronous circuit design projects.

Week 15 | Review of key concepts and preparation for final exam

Week 16 | Final Exam

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

Material Covered

Week 1 Introduce basic VHDL concepts and its simulator

Week 2 VVHDL description of logic circuits, VHDL models, operators and libraries.

Week 3 Implement different logic gates (AND, OR, NOT) using VHDL dataflow method

Week 4 Implement different logic gates (AND, OR, NOT) using VHDL structure method

Week 5 Implement simple combinational circuit using VHDL, adders and subtractors

Week 6. 7 Modeling other combinational logic components using VHDL structure method,
such as Mux, Dmux, Decoder, Encoder, comparator ..... etc.

Week 8 Sequential Circuits - Latches and Flip-Flops using Behavioral modeling

Weeks 9, 10 Implementing SR, D flip-flops

Weeks 11, 12 Implementing JK, and T flip-flops

Weeks 13, 14 Implementing registers and counters using VHDL processes

Weeks 15 Mini Project and/or preparation for involving VHDL in final exam
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Module Information
mbﬂ\ ALl C"_QLA)LLA

Module Title ARABIC LANGUAGE Module Delivery
Module Type Basic
Module Code GE101 Theory
ECTS Credits 2
SWL (hr/sem) 50
Module Level 2 Semester of Delivery 3
Administering Department | Computer College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title Lecturer MOC:;J;?E?:S:S
Module Tutor None e-mail None
Peer Reviewer Name wibe el Aakalé o e-mail Fatma.salman@alfarabiuc.edu.iq
Review Committee Approval Version Number 1.0

Relation With Other Modules
6 DAY Agul yall o) gall ae A8Dlall

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
405 Y il sinall g alail) il g Al Hall sakall Calaad

Module Aims
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Learning and Teaching Strategies

Strategies

palatll g aladl) lad) yind
24)Lectures.
25) Tutorials.

26)Homework and Assignments.
27)Tests and Exams.




28)In-Class Questions and Discussions.
29)Extracurricular Activities.
30)Seminars.

31)In- and Out-Class oral conversations.

Delivery Plan (Weekly Syllabus)

kil = ) zleiall
‘ Material Covered
Week 1 A ) Al slas
Week 2 oabaid¥) e Ul Leiaal s dale 3 ) gams A pall Aall) Liaal glas o2
Week 3 Jed) 5 elanl) a isall 5 o jrall 5 2 L]
Week 4 oo ) 5 adadll 3 yap
Week 5 48 jlaiall 5 ddas siall & gl s )
Week 6 Aailall 4y all) e y)
Week 7 ad il Sladle
Week 8 AUl 8 a3 Al oy pal)
Week 9 222l AU e ) 68 caaal)
Week 10 e 3ol Los g sl gl 53l
Week 11 3y suSall g da giaall ()
Week 12 eall g fataall
Week 13 ad oLl saual
Week 14 Euaa e lil 3auqd
Week 15 eledl 5 dda 5y yall oLl 5 Slall 5 oLLal) A4S
Week 16 Final Exam
Learning and Teaching Resources
Al g aladl) jalias
Text Available in the
Library?
g 2 g pal) Al 35 Sagll ¢ i
Required Texts RIRTRRR Q:HkCa o 45"&.' e o Yes
Oal A de, palaial) e HLudY ddlall 4yl 421
Recommended o8l QL‘)-‘;J; eV (A il gl 4 ylall Une Cou gy No
Texts 4 gl LBe V) anaac Slaall a2
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Module Information
Ayl Bolall o glae

Module Title Engineering Analysis Module Delivery
Module Type Support Theory

O Lecture
Module Code COE206 O Lab
ECTS Credits 6 L Tutorial

O Practical
SWL (hr/sem) 150 1 Seminar
Module Level 2 Semester of Delivery 4
Administering Department Computer College College of Engineering
Module Leader e-mail
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification PhD
Module Tutor e-mail
Peer Reviewer Name gl szl ghoe e-mail rami.majed@alfarabiuc.edu.iq
IS)(::.‘:tIfIC Committee Approval Version Number 1.0

Module Aims, Learning Outcomes and Indicative Contents
LalanYl Olgisally phall 5L g Ayl B3l Lol
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Indicative Contents
dyolinyYl wbgisall

Delivery Plan (Weekly Syllabus)
Syl (£ sl Zlgial!

Material Covered

Week 1 | Signal and Sequence Functions, Operations on Functions, Classifications of Functions

Week 2 | Continuous and Discrete-Time Systems, System Properties

Week 3 | Fourier series Representation for Periodic Signals, Exponential and Trigonometric Forms

Week 4 | Even and Odd Functions, Power Contents and Parseval's Identity

Week 5 | Fourier Transform, Equations and Spectra

Week 6 | Common Fourier Transform Pairs and Properties, Frequency Response

Week 7 | Analysis of Continuous-Time LTI Systems, Impulse Response and Convolution

Week 8 | Step Response, Properties of Impulse Response, Transfer Function

Week 9 | Mid-Term Exam

Week 10 | The Laplace Transform, Poles and Zeros, ROC, Common Laplace Transform Pairs and Properties
Week 11 | Inverse Laplace Transform, Transfer Function, Solving ODE, Continuous-Time System Characterization
Week 12 | Analysis of Discrete-Time LTI Systems, Impulse Response and Convolution

Week 13 | Sequence Response, Properties of Impulse Response, Transfer Function

Week 14 | The Z-Transform, Poles and Zeros, ROC, Common Z-Transform Pairs and Properties

Week 15 | Inverse Z-Transform, Transfer Function, Solving DE, Discrete-Time System Characterization
Week 16 | Term Final Exam

Learning and Teaching Resources
oedly @ladll Hobae

Text Available in the Library?

Required Texts

Glyn James and Phil Dykes, Advanced Modern Engineering v
Mathematics, Fifth Edition (2018), Pearson

Recommended K.A. Stroud and Dexter Booth, Advanced Engineering

Texts

Mathematics, Sixth Edition (2020), Macmillan International

Websites
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Module Information
mba&\ salall C"_QLA)LLA

Module Title COMPUTER ARCHITECTURE 1 Module Delivery
Module Type CORE
Module Code COE208
Class Lecture + Lab
ECTS Credits 6
SWL (hr/sem) 150
Module Level 2 Semester of Delivery 4
A];i;g;titsllgzl:?g Computer Engineering College | Engineering
Module Leader e-mail

Module Leader’s Acad. Title PEILE Ll

Qualification
Module Tutor e-mail
Peer Reviewer Name Sges llve puedias | e-mail Shams.abdrahman@alfarabiuc.edu.iq
Review Committee Approval Version Number

Relation With Other Modules
AV A 5ol ) sall ae A8l

Prerequisite module COE107 Semester 2

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
A03L5 HY) by simall g alail) il 5 Agul Hall Bakall Calaad

Module Aims

fund 3l 3Ll el | UNderstand basic computer architecture and hardware. And Explore CPU

design and execution methods.

® Describe key principles of computer architecture, including the function of

. core hardware components and their interactions.
Module Learning

Outcomes ® Recognize and explain the roles of various CPU components, such as ALUs,

registers, and caches.
L )l akall alail) il 3 ® Solve practical problems by applying theoretical knowledge of computer
architecture.

Indicative Contents
Aals Y Gl siaal)




Learning and Teaching Strategies

paladll g aladl) laadl yid

Strategies

- Lectures.

- Homework and Assignments.

- Tests and Exams.

- In-class questions and Discussions.
- Extracurricular Activities.

- Individual / Group Projects

- In- and Out-Class conversations.

Delivery Plan (Weekly Syllabus)
bl o sl Zleiall

Material Covered

Week 1 | Register Transfer Language
Week 2 | Arithmetic Micro operations
Week 3 | Instruction Codes

Week 4 | Timing and Control

Week 5 | Memory-Reference Instructions
Week 6 | Complete Computer Description
Week 7 | Design of Accumulator Logic
Week 8 | Control Memory

Week 9 | Micro program Example

Week 10 | Design of Control Unit

Week 11 | Central Processing Unit

Week 12 | Instruction Formats

Week 13 | Addressing Modes

Week 14 | Program Control

Week 15 | Reduced Instruction Set Computer
Week 16 | Final Exam




Learning and Teaching Resources
L)-“,-.’Jﬂ\} ?S,—d\ _)JLA.A

Available in the

Text
ex Library?

« M. Morris. Mano, "Computer System Architecture
3rd Edition

« William Stalling, "Computer Organization and
Architecture" 6th edition.

Required Texts

 P. Trivedi and R. P. Tripathi, "Design & analysis of 16
bit RISC processor using low power pipelining,"
International Conference on Computing,
Communication & Automation, Noida, 2015, pp. 1294-
1297.

« B. W. Bomar, "Implementation of microprogrammed
control in FPGASs," in IEEE Transactions on Industrial
Electronics, vol. 49, no. 2, pp. 415-422, Apr 2002.

Recommended + J. L. Cruz, A. Gonzalez, M. Valero and N. P. Topham,

Texts "Multiple-banked  register  file  architectures,”
Proceedings of 27th International Symposium on
Computer Architecture (IEEE Cat. N0.RS00201),
Vancouver, BC, Canada, 2000, pp. 316-325.

« C. Hamacher, Z. Vranesic, S. Zaky, N. Manjikian
"Computer Organization and Embedded Systems",
Sixth Edition

» Computer Architecture A Quantitative Approach, Sixth
Edition, John L. Hennessy, David A. Patterson, 2019.

Websites
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Module Information
mba&\ saldl) C'_QLA)LLA

Module Title

English Language? Module Delivery

Module Type

Module Code

Basic ® Theory
Lecture
UOB202 "

ECTS Credits

2 O Tutorial

SWL (h/sem)

Practical
50 O Seminar

Module Level

UGx111 Semester of Delivery 4

Administering Department Computer College Engineering

Module Leader

e-mail

Module Leader’s Acad. Title Module Leader’s Qualification

Module Tutor

Name (if available) e-mail E-mail

Peer Reviewer Name 39090 dgam0 3.0 e-mail Mahmood.moloud@alfarabiuc.edu.iq

Scientific Committee Approval

Date

Version Number

Learning and Teaching Strategies

alail) 5 alaill Ciliasil i

Strategies

In order to build the character of the college students in in their specialty

and at the English language subject, and for

enhancing the students’ linguistic skills (reading, writing, speaking and listening)
well as developing such skills to enable them of practicing the language on daily

basis ; a number of strategies have been followed:

Textbook material.
Discussion and interaction during lectures
Reading passages and dialogues from different sources to develop their
reading and listening skills.
- Easily and thoroughly explain lessons with the participation of
- students to ensure their understanding and make them able
communicate with each other easily without hesitation.
- Written quizzes help in developing the writing skills
And nourish their thinking and expression abilities.




Delivery Plan (Weekly Syllabus)
bl o gl Zlgiall

Material Covered

Week 1 Unit 1,2 conversation and writing skills measured
Week 2 Unit 3,4 plus writing composition

Week 3 Unit 5,6 plus reading activities

Week 4 Unit 7,8 reading and conversation activities

Week 5 Unit 9,10 conversation activities

Week 6 Unit 11 conversation activities

Week 7 Unit 12 conversation activities

Week 8 Unit 13 conversation activities

Week 9 Unit 14 conversation activities

Week 10 Different activities ( reading, writing, conversation)
Week 11 | Composition Writing

Week 12 Different activities ( reading, writing, conversation)
Week 13 | Presenting their projects + discussion

Week 14 | Presenting their projects + discussion

Week 15 | Different activities ( reading, writing, conversation and Presenting their projects + discussion
Week 16 | Different activities ( reading, writing, conversation)

Learning and Teaching Resources
u.u_.g)ﬂ\) ?L_ﬂ\ JJLAA.A

Text

Available in the

Library?

Required Texts

(hard cover or Pdf version),

the students' specialty, and

Purposes lectures.

(1) New Headway Plus [pre-intermediate] by John
and Liz Soars, Oxford: Oxford University Press (2006)

(2) Modern scientific articles from the news related to

(3) Internet links and videos related to the topics
discussed in General English and English for Specific

No

Recommended Texts

Morphy,A.J (1983) English Grammar in use.
Cambridge:CUP,

Van Geyte and Rona Snelling (2019).

Collins English for Exams Reading for IELTS by Els

No

Websites

https://www.bbc.co.uk/learningenglish/

any websites for learning English on social media and podcasts.



https://www.bbc.co.uk/learningenglish/

b)) AalaiY) ananalic Balal ) jiall Ciia g 723 gad

Module Information
mbﬂ\ salall C"_QLA)LLA

Module Title DIGITAL SYSTEM DESIGN (DSD) Module Delivery
Module Type CORE LEARNING ACTIVITY Theory
Module Code COE205 L Lecture
X Lab
ECTS Credits 5 [ Tutorial
L] Practical
SWL (h .
(hr/sem) 125 L] Seminar
Module Level 2 Semester of Delivery 4
Administering Computer Engineerin College | College of Engineerin
Department p & & g g g g
Module Leader e-mail

Module Leader’s Acad. Title

Module Leader’s
Qualification

Module Tutor

e-mail

Peer Reviewer Name

AblS 3850 s aa | e-mail

Huda.mufak@alfarabiuc.edu.iq

Review Committee Approval Version Number 1.1
Relation With Other Modules
6 DAY Al Hall o) gall xe A8Dlall
Prerequisite module COE203 Semester 2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
405 Y il sinall g alail) il g Al Hall sakall Calaad

This program Specification provides a concise summary of the main features of

Module Aims | the program of digital system design (DSD) and the learning outcomes that a
Al salel) slaal | typical student might reasonably be expected to achieve and demonstrate if

he/she takes full advantage of the learning opportunities that are provided. It
should be cross-referenced with the programmed specification.




8- Simplify & solved any Boolean equation until to M variables using minimum K-
map method.
9- Acknowledge how to design digital problem using Algorithm State Machine
(ASM) approach.
10- Convert any ASM chart of a digital system to finite Mealy and Moore state
Module Learning machine designs.
Outcomes 11- Design practical & complex problem using multiple inputs and/or outputs.
12- Realize and convert different types of combination logic equations, regarding
Al Al Balall aladll s y3a practical problems using various types of programmable logic device (PLD).
13- Various type of the PLD, like ROM, PLA, PAL, FPGA with MUXs... etc.
14- Separate between synchronous & asynchronous ASM in a design. Discuss all
the problems of their design.
15- Design multiple digital circuits & solve practical system problems by applying
VHDL language in a design according to sequential FFs with the ASM desgn.

Indicative Contents
Lald Y iy giaall

Learning and Teaching Strategies

sl 5 alaill i) yin)

- Lectures.

- Homework, Quizzes and Assignments.

- Extracurricular Activities.

- Tests and Exams.

Strategies . . . .

- In-class questions and Discussions. Student engagement during
Lectures.

- Individual / Group Projects

- In- and Out-Class conversations.

Delivery Plan (Weekly Syllabus)
Lg)L:.J\ (= s G\.@_Ld\

Week Material Covered

Introduction to Programmable Logic Devices (ROM, PLA, PAL, FPGA, and MUX-based
Week 1 | |ogic). Overview of sequential logic in PLD context. Principles of design using PLDs: design
methodology.

Introduction to ASM (Algorithmic State Machine) charts and FSM (Moore/Mealy) in
Week2 | srogrammable logic. This includes block diagrams, ASM chart formulation, state diagram —
state table — assignment — realization using ROM/PLA.




FSM Design Steps with PLDs: State minimization, binary state assignment, K-map
Week3 | gptimization, mux-based realization. Simple examples of digital combination equations in
different PLDs.
Week4 | FSM — PLD realization path: state diagram to simplified logic circuit using PLA and PAL
with detailed truth table and programming table construction.
Week 5 | Realization using ROM-based design: address/data table structure, implementation of a
controller (e.g., traffic light). K-map for minimal ROM contents.
Week 6 | Realization using PAL/PLA: limitations and advantages, fuse-map programming, design
example (e.g., coin acceptor controller).
Week 7 | Introduction to FPGA logic blocks and programmable interconnects. Design flow for FSM
with FPGA, using MUX-based path selection logic.
Week 8 | Midterm Exam — covering weeks 1-7
Week9 | Case Study 1: 4-bit binary adder and multiplier using PLDs. Truth table construction, K-map
simplification, circuit realization.
Week 10 | Case Study 2: Divider and basic ALU-style control logic using PLDs. Design steps and
simplified expressions. Implement using ROM/PLA.
Week 11 | Case Study 3: simple Traffic light controller and Elevator controller using FSM — K-map —
PLD (ROM/PAL/PLA) circuits.
Week 12 | Case Study 4: Vending machine / ATM / Can seller: Full design with inputs/outputs, FSM,
assignment, simplification, and PLD realization.
Case Study 5: Dice game controller — full example from ASM chart to PLD-based circuit.
Week 13 | |nclude state table, binary assignment, simplified expressions, PLD implementation
(PLA/PAL/FPGA).
Week 14 | Student presentations of PLD-based FSM or ASM design projects (e.g., any control or
arithmetic logic). Emphasis on optimization and implementation.
Week 15 | Review of all design methodologies, comparisons between PLD types, practical trade-offs,
final preparation.
Week 16 | Final Exam — Comprehensive, covering all ASM design and PLD implementation techniques.
Delivery Plan (Weekly Lab. Syllabus)
GBI Jaadll Hiaall e gl zleiall
Material Covered
Week 1 Introduction to Behavioral Modeling in VHDL
Week 2 Process Statements and Wait Conditions
Week 3 Conditional Statements in Behavioral Modeling
Week 4 Looping Constructs in VHDL
Week 5 Data Type Conversion Techniques
Week 6 Custom Types and Variables in VHDL
Week 7 Practical Example — 3-to-8 Decoder Implementation
Week 8 Practical Example — Vector Bit Toggle Using Loop
Week 9 Practical Example — 4-bit Up Counter with Reset and Load
Week 10 Practical Example — 4-bit Binary to Seven Segment Decoder
Weeks 11 Flip-Flops — D, JK and SR Design and Behavior




Weeks 12 Memory Design —-RAM and ROM Implementation

Weeks 13 Finite State Machines — Mealy Model Implementation
Weeks 14 Finite State Machines — Moore Model Implementation
Weeks 15 Registers — N-bit Register with Clear, Load, and Increment
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Module Information
mbﬂ\ saldl) Q\AJ&M

Module Title Data Structures & Algorithms Module Delivery
Module Type Core ® Theory
Module Code COE207 LabLecture
ECTS Credits §) & Tutorial
Practical
SWL (h/sem) 150 X Seminar
Module Level 2 Semester of Delivery 4
Administering Department Computer College Engineering
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail E-mail
Peer Reviewer Name 29 QY e G o0 | e-mail yusra.abd@alfarabiuc.edu.iq
IS)c;:::tific Committee Approval Version Number
Relation with other Modules
6 DAY Al Hall o) gall ae A8Dlall
Prerequisite module COE204 Semester
Co-requisites module Semester
Module Aims, Learning Outcomes and Indicative Contents
Lol Olgisally phasll g5l g Ayl B3l Clual
1- The primary objective of data structures and algorithms (DSA) is to de
organized ways to store, process, and retrieve data.
Module Aims 2- DSA enables programmers to design and analyze algorithms, choose a

structures for specific problems, and understand the performance of t

eyl 8oLl Colual
=2 terms of time and space complexity.

3- This knowledge is crucial for writing optimized and scalable software.




Module Learning

Outcomes Describe several searching strategies and trace any of the taught hashing

schemes. Use any of the taught sorting methods. Understand recursion and
polymorphism and be able to use them in algorithm design. Distinguish

Balal) elatdl il ysee between different algorithm design strategies.

Ayl

Indicative Contents

ALYl ©lgiall

Delivery Plan (Weekly Syllabus)

bl o gl Zleiall

Material Covered

Week1 | Arrays

Week 2 | Simple Cryptography with Character Arrays
Week 3 | Two-Dimensional Arrays and Positional Games
Week 4 | Singly Linked Lists

Week 5 | Circularly Linked Lists

Week 6 | Doubly Linked Lists

Week 7 | Stacks

Week 8 | Matching Parentheses and HTML Tags

Week 9 | Queues, Solving the Josephus Problem Using a Queue
Week 10 | Array Lists

Week 11 | Iterators

Week 12 | General Trees

Week 13 | Binary Trees

Week 14 | Tree Traversal Algorithms

Week 15 | Graph Algorithms




Week 16 | General discussions

Delivery Plan (Weekly Lab. Syllabus)
BUEGURIORING Y FAPEN]

Material Covered

Week 1 Arrays

Week 2 Simple Cryptography with Character Arrays

Week 3 | Two-Dimensional Arrays and Positional Games

Week4 | Singly Linked Lists

Week 5 | Circularly Linked Lists

Week 6 | Doubly Linked Lists

Week 7 Stacks

Week 8 | Matching Parentheses and HTML Tags

Week 9 | Queues, Solving the Josephus Problem Using a Queue

Week 10 | Array Lists

Week 11 Iterators

Week 12 | General Trees

Week 13 | Binary Trees

Week 14 | Tree Traversal Algorithms

Week 15 | Graph Algorithms

Week 16 General discussions

Learning and Teaching Resources

u&)ﬂ‘j ebuj\ J.Jb.aa

Available in the
Text .
Library?
Required Texts Data Structures and Algorithms, 6th Edition Electronic copy
Recommended Texts No

https://dl.ebooksworld.ir/motoman/Wiley.Data.Structures.and.Algorithms.in.Java.6th.
Edition.www.EBooksWorld.ir.pdf

Websites
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zUx) Digital Communications by John G. Proakis and Masoud Salehi
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Digital Communications by John G. Proakis and Masoud Salehi (Lbaall) At 1) aal yall
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Module Information
mba&\ salall C'_QLA)LLA

Module Title DIGITAL SIGNAL PROCESSING Module Delivery
Module Type CORE
Module Code COE302 Theory
ECTS Credits 5

SWL (hr/sem) 125

Module Level 3 Semester of Delivery 5
Administering Department | Computer College | College of Engineering
Module Leader e-mail

Module Leader’s Acad. Title

Module Leader’s

Qualification
Module Tutor e-mail
Peer Reviewer Name $%e e smaa e-mail hoda.ali@alfarabiuc.edu.iq
Review Committee Approval Version Number 1.0

Relation With Other Modules
AV A 5all 3 sall ae A8l

Prerequisite module

Computer analysis, mathematics Semester

Co-requisites module

Digital Control Systems, Image Processing Semester

Module Aims, Learning Outcomes and Indicative Contents

A03L5 HY) by simall g alail) il 5 Agul )l Bokall Calaal

Module Aims
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Indicative Contents
Aals Y il giaall

Learning and Teaching Strategies

padail] g aladll Ciliasd] yil

1) Lectures.

2) Tutorials.

3) Homework and Assignments.

4) Tests and Exams.

5) In-Class Questions and Discussions.
6) Extracurricular Activities.

7) Seminars.

8) In- and Out-Class oral conversations.

Strategies

Delivery Plan (Weekly Syllabus)
bl o sl il

Week | Material Covered

Week 1 | Introduction to digital signal processing and its applications

Week 2 | Classification of discrete Signals

Week 3 | Classification of discrete systems

Week 4 | Linear Time-Invariant (LTI) systems

Week 5 | Sampling theory

Week 6 | Quantization

Week 7 | Difference equations and Impulse response

Week 8 | Frequency domain analysis and Matrix form of DFT

Week 9 | Convolution & Discrete Convolution

Week 10 | Convolution & Discrete Convolution

Week 11 | Digital Signal Processing Systems

Week 12 | Realization of Digital Filters

Week 13 | Types of digital filters

Week 14 | Finite Impulse Response

Week 15 | Infinite Impulse Response Filter Design and Understand the concept of windowing theorem

Week 16 | Preparatory week before the final Exam




Learning and Teaching Resources
w_)ﬂ\ﬁ ela_'m JJLAA

Available in the
Text )
Library?
. e Tan, Lizhe, and Jean Jiang. Digital signal processing:
R T N
EULECHEXIS fundamentals and applications. Academic Press, 2018. °
e Smith, S. (2013). Digital signal processing: a practical
guide for engineers and scientists. Elsevier.
Recommended Texts e Kuo, Sen M., Bob H. Lee, and Wenshun Tian. No

Real-time digital signal processing: fundamentals,
implementations and applications. John Wiley &

Sons, 2013.
Websites
Module Evaluation
m\ JJM 3alall ez\:\s.\
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome
Quizzes 25%
Formative Assignments 5%
assessment | Projects / Lab. 5%
Report 5%
Summative | Midterm Exam 10%
assessment Final Exam 50%
Total assessment | 100% (100 Marks)
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Module Information

mbﬂ\ saldll Q\AJ&M

Module Title COMPUTER NETWORKS 1 Module Delivery
Module Type CORE
Module Code COE303 Theory and lab
ECTS Credits 5
SWL (hr/sem) 125
Module Level 1 Semester of Delivery
. . Computer . .
Administering Department Engineering College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title LG I.'(?ad(?r S
Qualification
Module Tutor e-mail
Peer Reviewer Name e llae Gl o e-mail estabraq.abdulrahman@alfarabluc.edu.ci
Version Number 1.0

Review Committee Approval

Relation With Other Modules
6 AV A 5ol ) sall ae A8l

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
A03L5 HY) by simall g alail) il g Agul Hall Bokall Calaal

Module Aims
Al Al Balal) Calaal

Explore the application layer protocols and services that enable

network applications to communicate over the Internet. This

includes topics such as HTTP, DNS, email protocols (SMTP, POP,
IMAP), and multimedia streaming.

Understand the role of the transport layer in providing reliable

and efficient data transfer between end systems. Topics covered

include TCP and UDP protocols, congestion control, and flow

control.

Module Learning 1.

Outcomes

Understanding of Network Architecture: Students should be able

to explain the layered network architecture, including the




Al al) Balall aladll Sl 3

functions and interactions of each layer.

2. Knowledge of Network Protocols: Students should have a solid
understanding of various network protocols and their purpose,

such as HTTP, DNS, TCP, UDP, IP, and Ethernet.

3. Application Layer Skills: Students should be able to analyze and
design network applications, understand their protocols, and
troubleshoot issues related to application-layer communications.

4. Transport Layer Skills: Students should be able to analyze and
evaluate the performance of transport layer protocols, understand
congestion control mechanisms, and configure transport layer

parameters for different scenarios.

Indicative Contents

1. Introduction to Computer Networks

o Overview of computer networks and their importance
e Network architecture and the layered approach

o Internet history and evolution
2. Application Layer

e Introduction to application layer protocols

e Web and HTTP protocols
e Domain Name System (DNS)

AsLEY) S siaall « Email protocols (SMTP, POP, IMAP)
e Multimedia streaming protocols
3. Transport Layer
e Transport layer services and principles
o User Datagram Protocol (UDP)
e Transmission Control Protocol (TCP)
« Congestion control algorithms
Learning and Teaching Strategies
paladl) g aladll Slaal yi)
32)Lectures.
33)Tutorials.
34)Homework and Assignments.
35)Tests and Exams.
Strategies 36)In-Class Questions and Discussions.

37)Extracurricular Activities.
38)Seminars.

39)In- and Out-Class oral conversations.
40) Lab. Experiments

Module Evaluation
Al Hall Balall avs

Time/Nu

mber Weight (Marks) Week Due

Relevant Learning
Outcome




Quizzes 2 5% (5) 6,10 LO #1, 2,3 and 4
Formative Assignments 2 5% (5) 2,12 LO#1,3
assessment | Projects / Lab. 15 15% (15) All All
Report 1 5% (5) 13 LO # 3-5
Summative | Midterm Exam 2 hr 10% (10) 7 LO # 1-5
assessment Final Exam 3hr 60% (50) 16 All
Total assessment | 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl Zleiall

' Material Covered

Week 1 | Introduction to Computer Networks and the Internet
Week 2 | Delay, Loss, and Throughput in Packet-Switched Networks
Week 3 | Application Layer: Web and HTTP
Week 4 | Application Layer: E- Mail
Week 5 | Application Layer: DNS
week 6 | Application Layer: Peer-to-Peer File Distribution, Video Streaming, and Content Distribution
Networks
Week 7 | Socket Programming
Week 8 | Mid-Term Exam
Week 9 | Transport Layer Protocols: Introduction and UDP
Week 10 | Principles of Reliable Data Transfer Protocol
Week 11 | Pipelining Protocols
Week 12 | Transport Layer Protocols: TCP
Week 13 | Principles of Congestion Control
Week 14 | TCP Congestion Control
Week 15 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
oidall e gl #leiall
Material Covered
Week 1 | |ntroduction to the network Lab
Week 2 | Byilding and testing a simple LAN
Week 3 | Configuring IP addresses
Week4 | File sharing in LAN
Week 5 | Getting Started with Wireshark
Week 6 | Network Virtualization
Week7 | Mid Lab.Exam
Week8 | HTTP
Week9 | Email and FTP
Week 10

DNS




Week 11 | TCp

Week 12 UDP

Week 13 | Socket Programming with UDP
Week 14 | Socket Programming with TCP
Week 15 | Final Lab. Exam

Learning and Teaching Resources
w‘).\ﬂ\} (J:uj\ JJLAA

Text Available in the
Library?
. Computer-Networking: A-Top-Down-Approach by James F.
e Kurose & Keith W. Ross-8th-edition No
e Computer Networks 5™ edition by Andrew S.
Tanenbaum, David J. Wetherall
e Computer Networks: A Systems
Recommended Texts Approach, Sixth Edition by Larry Peterson and No

Bruce Davie

e Data Communications and Networking with
TCP/IP Protocol Suite, 6th Edition By Behrouz A.
Forouzan

Websites | https://gaia.cs.umass.edu/kurose_ross/index.php



https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Andrew+S.+Tanenbaum%22
https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Andrew+S.+Tanenbaum%22
https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22David+J.+Wetherall%22
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Module Information
mbﬂ\ salall Q\AJ&M

Module Title OPERATING SYSTEMS Module Delivery
Module Type CORE LEARNING ACTIVITY
Module Code COE304 Class Lecture+Lab.
ECTS Credits 5
SWL (hr/sem) 125
Module Level uaGlil Semester of Delivery 5
Administering Department | Computer Eng. College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification
Module Tutor None e-mail None
Peer Reviewer Name Sleliaa e-mail naba.alaa@alfarabiuc.edu.iq
Review Committee Approval Version Number 1.0
Relation With Other Modules
AV Agusl 5l 3 sall ae 28|
2

Computer Programming s .
emester

Prerequisite module .
1 Data Structure and Algorithms

Co-requisites module

Module Aims, Learning Outcomes and Indicative Contents
A5 HY) il sinall g alacil) il g Agud Hall Bakall Cilaa

The aim of the operating systems module is :

Module Aims | 1. To explain main components of OS and their working
Ll sl lal |2 To familiarize the operations performed by OS as a resource Manager
3. To impart various scheduling policies of OS
4. To teach the different memory management techniques.

Module Learning
Outcomes




Aol pall Balall alaill s jaa

At the end of the course students will be able to:

1. Outline various concepts and features of Operating systems.

2. Compare various operating systems with respect to characteristics and features

3. Implement algorithm of CPU Scheduling, Memory Scheduling and disk
scheduling.

4. Make changes in the OS configurations as per need

Indicative Contents

Operating systems course is intended as a general introduced to the techniques used
to implement operating systems and related kinds of systems software. The topics
covered will be functions and structure of operating systems, process management
(creation, synchronization, and communication); processor scheduling; deadlock

Extracurricular Activities.
Seminars.

el )Y iy siaall prevention, avoidance, and recovery; main-memory management; virtual memory
management (swapping, paging, segmentation and page-replacement algorithms).
Learning and Teaching Strategies
alaill 5 aladll s sl il
1. Lectures.
2. Homework and Assignments.
3. Tests and Exams.
. 4. In-Class Questions and Discussions.

Strategies 5
6.
1.

In- and Out-Class oral conversations.

Delivery Plan (Weekly Syllabus)
Lﬁ)m‘ = s C\.@.’mﬂ\

Material Covered

Week 1 Intr(_)duction to operatipg_s_ystems
Basic concepts and definitions

Week 2 | Processes

Process States

Week3 | Process Description
Process Control

Week4 | Memory Management Requirements
Memory Partitioning

Week 5 Pag|ng

Week6 | Segmentation

Week 7 | Virtual Memory
Hardware and Control Structures




Week 8

Operating System Software
Principles of Concurrency

Week 9

Mutual Exclusion: Hardware Support
Semaphores

Week 10

Deadlock and Starvation
Principles of Deadlock

Week 11

Deadlock Prevention
Deadlock Avoidance

Week 12

Deadlock Detection
I/0 management

Week 13

Disk scheduling
I/0O Devices

Week 14

Organization of 1/0 functions
Operating System Design issues

Week 15

Uniprocessor Scheduling
Types of Processor Scheduling
Scheduling Algorithms

Week 16

Final Exam

Delivery Plan (Weekly Lab. Syllabus)
Diaall e ) mleiall

Material Covered

Week 1

Basic Linux Commands and Overview

Week 2-5

Write Shell Script for followings:[]

>
>
>

>
>

To find the global complete path for any file.

To broadcast a message to a specified user or a group of users logged on any terminal.
To copy the file system from two directories to a new directory in such a way that only
the latest file is copied in case there are common files in both the directories.

To compare identically named files in two different directories and if they are same, copy
one of them in a third directory.

To delete zero sized files from a given directory (and all its sub- directories).

To display the name of those files (in the given directory) which are having multiple
links.

To display the name of all executable files in the given directory.

Write a script to display the date, time and a welcome message (like Good Morning etc.).
The time should be displayed with “a.m.” or “p.m.” and not in 24 hours notation.

Write a script to display the directory in the descending order of the size of each file. [
Write a script to implement the following commands: Tree (of DOS) which (of UNIX)

Week6

Implementation Of FCFS (First Come First Serve) CPU Scheduling.




Week 7 | Implementation Of SJF (Shortest Job First) CPU Scheduling.

Week 8 | Implementation Of Round Robin (RR) CPU Scheduling.

Week 9 | Implementation Of Priority CPU Scheduling Algorithm

Week 10 | Implementation Of FIFO Replacement Algorithm.

Week 11 | Implementation Of Optimal Page Replacement Algorithm

Week 12 | Implementation Of LRU Page Replacement Algorithm by Stack method

Week 13 | Project

Week 14 | Project

Week 15 | Final Exam

Learning and Teaching Resources
WJE\J e&aﬂ\ )JLAA

Text Available in the
x Library?
William Stallings, OPERATING SYSTEMS
Required Texts | Internal and Design Principles, 6th Edition Yes

1.0perating System Concepts, 9th edition Peter B.
Galvin, Greg Gagne, Abraham Silberschatz, John Wiley
& Sons, Inc.

] T ?ém;)dern Operating Systems -By Andrew S. Tanenbaum No
3. Operating Systems 5th Edition, William Stallings,
Pearson Education India

Websites

https://ldrp.ac.in/images/syllabus/BE-Computer/CE503%20-

%200perating%20System.pdf
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Module Information
Ayl Bolall Sl glas

Mathematical Modelling and
Module Title ) ) 9 Module Delivery
Simulation

Module Type support X Theory

O Lecture
Module Code COE305 I Lab
ECTS Credits 4 U Tutorial

O Practical
SWL (hr/sem) 100 0 Seminar
Module Level 3 Semester of Delivery 1
Administering Department Computer College College of Engineering
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name 948 (o sluw p.p e-mail sina.quduri@alfarabiuc.edu.iq
Scientific Committee Approval Version Number 1.0
Date
Relation with other Modules

G5! Ayl sl gall o A8l

Prerequisite module Engineering Analysis Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl B3l Clul

Module Objectives
Gyl Baladl Colua]
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Module Learning
Outcomes
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Indicative Contents

doliy Y wbgisall
Learning and Teaching Strategies
(“3‘]‘*7‘“3 PJ.:GJ\ Ol Al
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 fexpandi.ng their. critical thinkin‘g s.kiIIs. This wi.II be achie'ved th‘rough. classes,
interactive tutorials and by considering types of simple experiments involving some
sampling activities that are interesting to the students.
Module Evaluation
duwoly ] Boled| ounss
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 4 20%
Formative Assignments 1 5%
assessment Projects / Lab. 2 10%
Report 1 5%
Summative Midterm Exam 10%
assessment Final Exam 50%
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Review of the Laplace Transform and the Matrix Algebra

Week 2 Transfer Function Form of Model Representation

Week 3 Input-Output Relation of Model Representation

Week 4 State-Space Form of Model Representation




Week 5 Relations among Model Representations

Week 6 Block Diagram Representation and Reduction

Week 7 Linearization of a Nonlinear System

Week 8 Mid-Term Exam

Week 9 Modeling of Mechanical Elements and Systems

Week 10 | Translational and Rotational Elements

Week 11 | Mixed Translational and Rotational Systems, Gear-Train Systems

Week 12 | Modeling of Electrical Elements and Systems

Week 13 | Electrical Circuits and Operational Amplifiers

Week 14 | Electromechanical Systems, Impedance Methods

Week 15 | Introduction to Feedback Control Systems: Stability, Performance and Benefits

Week 16 | Term Final Exam

Learning and Teaching Resources
w‘).ﬁdb M|J.}L,a.o

Text Available in the Library?
Required Texts Ramin Esfan.diari :?n?d Bei Lu: Modeling and Analysis of Dynamic Y
Systems, Third Edition, 2018
Recommended Ramin Esfandiari: Numerical Methods for Engineers and
Texts Scientists using MATLAB, Second Edition, 2017 Y
Websites
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1- How to relate the skills and concepts learned
from Microprocessors 1 course to understand
the concepts of this course

2- Understand the different components of a
microcomputer system

3- Design some parts of a microcomputer system

Faupal) Balal) Cilaa)




4- Develop the required software to program it

5- The course also includes lab, which supports
the theoretical part through processor-based
learning kits and simulation software.

Learning outcomes:
L1. Understanding of Peripheral interfaces
L2. Interface and control different I/O devices

L3. Understand interrupt driven operation and
interface

L4. interface the interrupt controller and
develop interrupt service procedures

L5. Understand the memory management

slailly adal) Ciliasl il .9

Teaching and Learning Methods
T1. Lectures

T2. Homework

T3. Classwork

T4. Lab. Experiments.

T5. Discussions

Evaluation Methods:
El. Lab
E2. Quizzes and exams
E3. Homework

E4. Assignments

Ay

aal A 10

pulll Al | alail) i gsdasall g Bangl) aui

cile L)

&3,\4-:\1\




E1-E4

E1-E4

E1-E4

E1-E4

E1-E4

E1-E4

E1-E4

E1-E4

E1-E4

E1-E4

E1-E4

E1-E4

E1-E4

T1-T5

T1-T5

T1-T5

T1-T5

T1-T5

T1-T5

T1-T5

T1-T5

T1-T5

T1-T5

T1-T5

T1-T5

T1-T5

Processor interaction with
memory and 10

Basic I/0 interface

Basic I/0 interface

8255 Programmable
peripheral controller mode 0
8255 with 7-segment

displays

8255 with stepper motor
8255 with key matrix
Mid Exam

Interrupt  Structure and
interface

Expanding interrupt
structures

Command words of the 8259
interrupt controller

Programming the 8259
interrupt controller

Memory management in
protected mode

Introduction to other
controllers Interval
controller, DMA controller,

and 16550 controller.

L1.

L1

L2

L2

L2

L2

L2

L3

L3

L4

L4

L5

L1

10

11

12

13

14




Pl em il

50% Final Exam (10% Lab + 40% Theoretical), 40% (15% Lab work +25% quizzes, homework,

assignments), Midterm Exam (10%).

U"‘:’Jﬂb el:ﬂ\ JJL&AA 12

The Intel Microprocessors, 8086/8088,
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Course Code

Theoretical
Credit
Hours / Tutorial
Week
Practical
Units

Course Duration (Weeks)

Course Coordinator

Office Hours

Course Schedule

Lecture Room

Virtual Classroom

Course Prerequisites

Artficial Intelligence

COE 307 Course Title in English and Applications
2 Course Title in Arabic U9 lly sllawdl 611
1 Language of instruction English
0 Year of Study Fourth
5 Course Work Marks (%) 30
15 Final Exam (%) 70

d>lglliue dgama Hlatiall 0.0
almuntadher.mahmood@alfarabiuc.edu.iq

Monday (10:00am — 12:00pm), Tuesday (10:00am — 12:00pm),
Thursday (8:00am — 12:00pm), or by appointment

Sunday (8:30am —10:30am) , Wednesday (9:30 am-10:30 am)

Computer classroom (Dept. of CE building, First floor)

Google Classroom (Joining Code:)

Mathematics
Digital Control Systems
MATLAB

None

Course Corequisites



1. This subject has been prepared as a comprehensive study of control
engineering.

2. To help the students to understand the artificial intelligent and

o robotics system for variety of engineering applications
Course Objectives

3. To cover the artificial intelligent and robotics system

Direct Instruction

Classroom Discussions
Teaching/Learning Strategies

Group Design Projects

Seminars

e Spong, M.W., Hutchinson, S. and Vidyasagar, M.,
2020. Robot modeling and control. John Wiley & Sons.
Textbook(s)
e Zurada, J., 1992. Introduction to artificial neural systems.
West Publishing Co.
e Robinett lll, R.D., Feddema, J., Eisler, G.R., Dohrmann, C.,
Parker, G.G., Wilson, D.G. and Stokes, D., 2012. Flexible
robot dynamics and controls (Vol. 19). Springer Science &
References Business Media.
e Abdi, H., Valentin, D. and Edelman, B., 1999. Neural
networks (No. 124). Sage.
Course Outline
. Duration .
Subject Course Learning Outcomes (LOs)
(Hours)
Introduction
What Is Al?
e Understand the reason behind studying Al in
The Foundations of 5 yeeks LO#1 Computer engineering and its main
Artificial Intelligence applications.

The History of Artificial
Intelligence




The State of the Art

Fundamental Concepts
and Models of Artificial
Neural Systems

Neural Network

Learning Rules

Single-Layer
Perceptron Classifiers

Multilayer
Feedforward
Networks, Single-Layer
Feedback Networks

Introduction to
Robotics, Rigid
Motions And
Homogeneous

Transformations

Forward Kinematics &
Inverse Kinematics

2 weeks

2 weeks

2 weeks

2 weeks

2 weeks

2 weeks

LO#2

LO#3

LO#4

LO#5

LO#6

LO#7

Understand the Models of Artificial Neural
Networks.

To understand the terminology and discusses
the most important neural processing
paradigms, network properties.

To study the learning concepts, Basic
assumptions, definitions, and models of
neurons and neural architectures.

The concept of the nonpararnetric training of a
linear machine composed of discrete
perceptron is introduced. The training is
discussed in geometric terms, and the steepest
descent minimization of the classification error
function is accomplished for a network with
continuous perceptron.

Discrete-time and continuous-time gradient-
type networks are learned. The time-domain
behavior of single-layer feedback networks is
emphasized. Particular attention is paid to the
energy minimization property during the
evolution of the system in time, and to the use
and interpretation of trajectories in the output
space. A comprehensive example involving
analog-to-digital converters and an
optimization problem solving using gradient-
type networks are presented to illustrate the
theory.

To learn the basic issues to be resolved and
what must we learn in order to be able to
program a robot to perform some tasks

To develop the forward or configuration
kinematic equations for rigid robots.

To understand the inverse kinematics problem,
which is concerned with determining values for
the joint variables that achieve a desired



position and orientation for the end-effector of

the robot.
Computer Vision Lweek | LO#S e To lljr?derstand tche us.e of cam?ras to obtain
position and orientation of objects.
Assessments *
Week** Assessment Type Tested Learning Outcome

4 Mid-term Exam LO#1 and LO#2

6 Short quiz LO#3

8 Homework Assignment — Group Project LO#2 and LO#3

9 Mid-Term Exam LO#4 and LO#5

11 Mid-Term Exam LO#6 and LO#7

12 Homework Assignment — Group Project LO#8

15 Written/Oral Project LO#3 and LO#8

Course versus Program Graduate Outcomes*** Mapping

COE- GO#1 GO#2 GO#3 GO#4 GO#5 GO#6 GO#7

405/GO High Medium Low Low None None High

Course Learning Outcomes (LOs) versus Program Graduate Outcomes (GOs) Mapping

H: High, M: Medium, L: Low, Blank: None

GO/LO GO#1 GO#2 GO#3 GO#4 GO#5 GO#6 GO#7
LO#1 H M
LO#2 M H H
LO#3 H M
LO#4 H
LO#5 H




LO#6 H M M
LO#7 H M H
LO#8 H H
GO#1 An ability to distinguish identifies, define, formulate, and solve engineering problems by
applying principles of engineering, science and mathematics
GOH2 An ability to produce engineering designs that meet desired needs within certain
constraints by applying both analysis and synthesis in the design process.s
GOH3 An ability to create and carry out proper measurement and tests with quality assurance,
analyze and interpret results, and utilize engineering judgment to make inferences.
Goud An ability to skillfully communicate orally with a gathering of people and in writing with
various managerial levels
An ability to perceive ethical and professional responsibilities in engineering cases and
GO#5 | make brilliant judgments taking into account the consequences in worldwide financial,
ecological and societal considerations
An ability to perceive the continual necessity for professional knowledge growth and
Go#e how to find, assess, assemble and apply it properly.

GO#7

An ability to work adequately on teams and to set up objectives, plan activities, meet
due dates, and manage risk and uncertainty.
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Module Information
sl Al 3alll e glas

Module Title PROJECT DEVELOPMENT AND ETHICS Module Delivery
Module Type | SUPPORT OR RELATED LEARNING ACTIVITY
Module Code COE308 Theory
ECTS Credits 4
SWL (hr/sem) 100
Module Level 3 Semester of Delivery 6
Administering Department | Computer College | College of Engineering
Module Leader e-mail
Module Leader’s Acad. Title oG %.(?ad(?r S
Qualification
Module Tutor e-mail
. ‘ »
Peer Reviewer Name Geallae j;:“ ef e-mail Shams.abdrahman@alfarabiuc.edu.iq

Review Committee Approval

Version Number

1.0

Relation With Other Modules
A Agusl 5l 3 sall ae 28|

Prerequisite module | -

Semester

Co-requisites module | Projectl, Project2

Semester

Module Aims, Learning Outcomes and Indicative Contents
45 Y1 by ginall g alil) 2l g gl Jal) salall Calaa

Module Aims
Jau) all sald) Calaal

s CLEAY) g £ g sl s gl Bala (pu yai] Aalald] Cilaa Y

. doudl g Anaine i daalall TIA g Jala slall Gullal) slac) g aladl Caagl)

cple (S g AL dy Al By pald (S8 dpalal) Adla B Qllal) (g gluay $U5 Y)
L 0ol AdS g palal) ad) AUS CLENAN 5 J gaaal agd Ao 5 Rl dpals

Atlal) el Weday ) 488 9 i) gl s (2 dageall Cilathuaal) Glang dpad) Glaiioa)
Gl il A Lgia Baliiad)y Aleally dpalad) ddla B Lgda BIUELYY i8Sy Do) salall agd

F A S g A Al 348 o) dpalad) gl g

Module Learning

H—I’S\JZ\E}A\




Outcomes

Aol Hal) Balall aladl) s j3a

Lualal) Balal) pa (38 g Lagg djilala JAS) ()9S5 Cuay ullhall dadkal) iy giaal) A0S0 agd -1
O A g Al (e aalBl) Sl Basia 483A) 5 dgale Bala (314

o 9k g 7 AT £ g e AUSI ABMAY) g Angauall (3 skl agh g andi -2

£ dial) dallas 9 4S (A Bayan A8y b Lalafia dua 8 Gl ay mgdlall 18 -3

bl (s gl Jajad 8 by La AUSH dariicual) dall) B agdll 5 gisall g gi -4

Indicative Contents
Lala Y ey siaal)

Learning and Teaching Strategies

bl 5 alal) i) i

Strategies

1) Lectures.

2) Tutorials.

3) Homework and Assignments.

4) Tests and Exams.

5) In-Class Questions and Discussions.
6) Extracurricular Activities.

7) Seminars.

8) In- and Out-Class oral conversations.

Module Evaluation
Al ) Balall s

Time/Nu
mber

Relevant Learning

Weight (Mark Week D
eight (Marks) eek Due o

Quizzes 25%

Formative Assignments 5%

assessment | Projects / Lab. 5%

Report 5%

Summative | Midterm Exam 10%

assessment Final Exam 50%

Total assessment | 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e ) Zleiall

Week | Material Covered

Week 1 | Introduction to Project

Week 2 | Ethics in writing a project




Week 3 | Grammar and Writing Skills

Week 4 | Writing Task: Build a Model

Week 5 | How to Write an Introduction

Week 6 | How to make a literature review

Week 7 | Writing a Methodology Section

Week 8 | Writing a Results section

Week 9 | Writing the Discussion/Conclusion

Week 10 | Writing the Abstract

Week 11 | Writing and citating the References

Week 12 | Reference Manager

Week 13 | Appendix writing structure

Week 14 | Plagiarism and scientific misconduct

Week 15 | Entire project writing structure

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
u.q..g‘).lﬂ\} (,Lcd\ JJL.AA

Available in the
Text .
Library?
. e Glasman-Deal, Hilary. Science research writing for
N
O I non-native speakers of English. World Scientific, 2010. °
e Bos, Jaap. Research ethics for students in the
Recommended Texts social sciences. Springer Nature, 2020. No

Websites
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adde H. Integrating Al into SQL Query Processing: Challenges
Opportunities. International Journal of Advanced Engineering

hnologies and Innovations. 2022;1(3):194-219.

harya K. Avoid waste management system project.

horea. July 29, 2024. DOI: https://doi. org/10.22541 /au.
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Module Information
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Module Title Image Processing Module Delivery
Module Type Core X Theory

[ Lecture
Module Code COE310 O Lab
ECTS Credits 5 L Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department Computer College College of Engineering
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name Sige e S p.p e-mail hoda.ali@alfarabiuc.edu.iq
Scientific Committee Approval Version Number 1.0
Date
Relation with other Modules

3 Ayl sl gall o A8l

Prerequisite module Engineering Analysis Semester
Co-requisites module Computer Vision Semester

Module Aims, Learning Outcomes and Indicative Contents
Lol Olgizally phall g5 g drwshyddl Balell L3l

Module Objectives

dulyud] Baledl Colual

s gl dallaa yuydid daladl Q1Y

iy daoioee i dioldly dolall loel) Glldal) slus] g 1 JSS eudaill oy pladl COugll
el Aallaa aplia agd o ool Ldhal) sy o b Balall 038 (e alal) Ciagd) @ aladl Cug!
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Module Learning
Outcomes
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Indicative Contents

Aol Y wbgisall
Learning and Teaching Strategies
ﬁ,«h.ﬁlg ‘c\la.’d\ Ol Al
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
Strategies 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.
Module Evaluation
VRISV NPV
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 25%
Formative Assignments 5%
assessment Projects / Lab. 5%
Report 5%
Summative Midterm Exam 10%
assessment Final Exam 50%
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Introduction to Image Processing

Week 2 Digital Image Representation

Week 3 Fundamentals of Color Image, Color Models, and Color Transformation
Week 4 Advanced Color Image, Color Models, and Color Transformation
Week 5 | Geometrical Transformation

Week 6 | Intensity transformation functions

Week 7 Image Histogram

Week 8 | Spatial Filtering

Week 9 Filtering in the Frequency Domain: Preliminaries

Week 10 | Filtering in the Frequency Domain: Filters

Week 11 | Edge Detection

Week 12 | Discrete Transforms: Fundamentals

Week 13 | Discrete Transform: Transform types

Week 14 | Morphological Image Processing

Week 15 | Introduction to Image Segmentation

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
wj..wb M‘)JW

Text

Available in the Library?

Gonzalez, R., &amp; Woods, R. (2017). Digital Image

Required Texts i ) Y
Processing. Pearson International.

Recommended Umbaugh, S. E. (2017). Digital image processing and analysis: Y

Texts applications with MATLAB and CVIPtools. CRC press.

Websites
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Module Information
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Module Title COMPUTER NETWORKS 2 Module Delivery
Module Type CORE
Module Code COE311 Theory and lab
ECTS Credits 6
SWL (hr/sem) 150
Module Level 1 Semester of Delivery
s . Computer . .
Administering Department Engineering College | Engineering
Module Leader e-mail
Module Leader’s Acad. Title Module [..t?adgr S
Qualification
Module Tutor None e-mail None
Peer Reviewer Name el G i o e-mail estabraq.abdulrahman@alfarabluc.edu;
Review Committee Approval Version Number 1.0
Relation With Other Modules
6 AY Aausl 5l 3 sall ae 28|
Prerequisite module Computer Networks 1 Semester 5
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
LY iy sinall g alaill il g Al Hall salall Calaal
Module Aims 3. Study the network layer protocols and algorithms responsible for

Jau) all sald) Calaal

routing and forwarding packets across multiple network devices.
This includes topics such as IP addressing, routing algorithms

(e.g., RIP, OSPF), IP versioning (IPv4 and IPv6) and Software




Defined Networks (SDNs).

4. Examine the link layer protocols that facilitate communication
within a single network, including Ethernet, switches, and wireless
LANs. Understand concepts like MAC addresses, bridging, and
multiple access protocols (e.g., CSMA/CD and CSMA/CA).

Module Learning
Outcomes

ol Hall 3alall aladl) il Aa

5. Network Layer Skills: Students should be able to design and
analyze network addressing schemes, understand routing
protocols and algorithms in addition to the SDNs and
troubleshoot network layer issues.

6. Link Layer Skills: Students should be proficient in designing and
configuring local area networks (LANs), understanding link layer
protocols, and troubleshooting link layer connectivity problems.

Indicative Contents

4. Network Layer
e Router Internals
o Network layer protocols and addressing
e IP addressing and subnetting
e Internet Protocol (IP) and its versions (IPv4 and IPv6)
o Generalized SDN and Forwarding
e Routing algorithms (e.g., distance vector, link-state)
e SDN Control Plane
e Internet Control Message Protocol (ICMP)
e Network Management

Lald Y il sisall
5. Link Layer and Local Area Networks (LANS)
o Link layer services and protocols
e Error detection and Correction
e Ethernet and switches
e Wireless LANs and Wi-Fi
e Multiple Access protocols (e.g.,, CSMA/CD, CSMA/CA)
e Address Resolution Protocol (ARP)
o Data center Networking
Learning and Teaching Strategies
palill g aladl) i) i)
41)Lectures.
Strategies 42)Tutorials.

43)Homework and Assignments.
44)Tests and Exams.




45)In-Class Questions and Discussions.
46)Extracurricular Activities.
47)Seminars.

48)In- and Out-Class oral conversations.
49) Lab. Experiments

Module Evaluation

Al 2 Balall st
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome
Quizzes 2 5% (5) 6,10 LO #1, 2,3 and 4
Formative Assignments 2 5% (5) 2,12 LO#1,3
assessment | Projects / Lab. 15 15% (15) All All
Report 1 5% (5) 13 LO # 3-5
Summative | Midterm Exam 2 hr 10% (10) 7 LO #1-5
assessment Final Exam 3hr 60% (50) 16 All
Total assessment | 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

! Material Covered

Week 1 | Network Layer Data Plane: Introduction and Router Internals
Week 2 | Network Layer Data Plane: Internet Protocol version 4
Week 3 | Network Layer Data Plane: IP Addressing and Subnetting
Week 4 | Network Layer Data Plane: NAT and IP version 6

Week 5 | Network Layer Data Plane: SDN

Week 6 | Network Layer Control Plane: Link-State Routing Algorithm
Week 7 | Network Layer Control Plane: Distance-Vector Routing Algorithm
Week 8 | Mid-Term Exam

Week 9 | Network Layer Control Plane: SDN Control Plane and ICMP
Week 10 | Network Layer Control Plane: Network Management

Week 11 | Link Layer: Error-Detection and Correction Techniques
Week 12 | Link Layer: Multiple Access Links and Protocols

Week 13 | Link Layer: Switched Local Area Networks




Week 14 | Link Layer: Link Virtualization and Data Center Networking

Week 15 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)
sl e sl 2l

! Material Covered

Week1 | |mplementing (Client/Server UDP)

Week2 | |mplementing (Client/Server UDP)

Week3 | |mplementing (Reliable data transfer protocol 1)

Week4 | |mplementing( Reliable data transfer protocol 2)

Week 5 Lab. Exam

Week 6 IP

Week7 | NAT

Week8 | DHCP

Week 9 ICMP

Week 10 | Ethernet and ARP

Week 11 | Network Automation

Week 12 | Understanding and using APIs

Week 13 | Network Virtualization

Week 14 | Network Virtualization

Week 15 | Final Exam

Learning and Teaching Resources
WJﬂ\J e.L_'ﬂ\ )JLAA

Available in the
Text .
Library?
. Computer-Networking: A-Top-Down-Approach by James F.
OEIEE S Kurose & Keith W. Ross-8th-edition No
e Computer Networks 5™ edition by Andrew S.
Tanenbaum, David J. Wetherall
Recommended Texts e Computer Networks: A Systems No

Approach, Sixth Edition by Larry Peterson and
Bruce Davie
e Data Communications and Networking with



https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Andrew+S.+Tanenbaum%22
https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22Andrew+S.+Tanenbaum%22
https://www.google.de/search?hl=de&tbo=p&tbm=bks&q=inauthor:%22David+J.+Wetherall%22

TCP/IP Protocol Suite, 6th Edition By Behrouz A.
Forouzan

Websites | https://gaia.cs.umass.edu/kurose_ross/index.php
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(Homework and Assignments) 4l )il algall 5 4 il Cilaal gl @

(Tests and Exams) <Ulaial) g <l LYl o

In-Class Questions and ) 4zl _all delall Jals cilidlidl s i) o
(Discussions

(Extracurricular Activities) 4l daisy) o

(Seminars) 4wl Al clalal) / &f gaill - @

and Out-Class oral ) 4wl deldll # A, Jab 4ealll clakadll o

(conversations
L A .14
palisl) 4y sba alatl) 43 sk gocagall gl Basgll amd Cila i alela) | o)
alail)
g

Transient and Steady-State Responses 2 1

Transient and Steady-State Responses 2 2

Root-Locus Analysis 2 3

Root-Locus Analysis 2 4

Root-Locus Design 2 5

Frequency Response Analysis 2 6

Frequency Response Analysis 2 7

Frequency Response Design 2 8

PID Controllers Design 2 9
PID Controllers Design 2 10
State-Space Analysis 2 11
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