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1. Vision

To be a leading Artificial Intelligence department in developing Al technologies that
,contribute to improving the quality of society and achieving technological advancement
while strengthening leadership in scientific research to support innovation and keep pace
with modern developments

2. Program mission

We aim to prepare graduates in the field of Artificial Intelligence who possess the necessary skills
to develop advanced intelligent systems that help address societal challenges and promote
innovation across various industries, with a focus on leadership in scientific research to support
sustainable solutions.

3. Program objectives

The brogram seeks to achieve the | following objectives
Provide students with a strong scientific foundation in Al concepts and technologies.
Develop programming skills, data analysis, and intelligent model building.

Prepare students to design and develop intelligent systems and modern applications.
Enhance analytical thinking and problem-solving skills.

Graduate students who are capable of working in both local and global job markets.

4. Programmatic accreditation

The program does not currently have accreditation as it is a newly established
department(2023-2024)

5. External influences

and data science, as well as labor market demands in technical fields. It is also shaped by
.higher education policies, regulations, and academic quality assurance standards
Additionally, collaboration with academic and industrial institutions, along with feedback
from graduates and employers, contributes to the continuous development and updating of

the program to ensure high-quality educational outcomes.
6. Program Structure

Number of Number of
Program Structu ce Notes
= i subjects ‘ units _ peraew s
Institutional 6 12 5% Support
Requirements
College Requirements 6 ' 29 | 12% Basic
Department 34 | 193 80% Core
Requirements
Summer training | Third

Optional

Dther ' 1




Academic Program Objectives:

The Artificial Intelligence Science program aims to prepare graduates who possess the

to develop intelligent systems and keep pace ao ;M| scientific knowledge and practical skills

with rapid advancements in computing and Al technologies. The program also seeks to

qualify professionals capable of designing, developing, and operating Al applications

efficiently to meet labor market needs and contribute to community service and sustainable

development.

| The program focuses on achieving the following objectives:

|+ Provide students with foundational knowledge in computer science, artificial
intelligence, and machine learning.

» Develop skills in analyzing and designing modern software and computer systems.

« Prepare graduates capable of developing Al applications and improving their

performance.

e Train students in using modern technologies such as cloud computing and data
analysis.

« Qualify students to diagnose programming problems and propose appropriate
solutions.

» Develop the ability to design efficient and cost-effective software systems.

» Enhance students’ ability to work within multidisciplinary teams.

«  Support scientific collaboration between the department and academic and industrial
institutions locally and internationally.

+ Keep up with scientific and technological developments through continuous

curriculum updates.

Contribute to community service by providing scientific and technical consultations in

Al.

A- Cognitive objectives

The program aims to enable students to:

A1: Understand fundamental concepts in computer science, Al, and machine learning.

A2: Comprehend the mathematical and statistical principles used in developing Al models.
A3: Analyze algorithms and data structures used in building intelligent systems.

A4: Understand data analysis and data mining techniques and their role in decision-making.
A5: Be familiar with deep learning concepts, neural networks, and their applications.

AB: Understand the design and development of intelligent systems and their applications in
various fields. I g

. A7: Recognize ethical and legal principles related to the use of / ;ea\ ie <,
Ba ..
B- Program qualification objectives: =~

The program seeks to:

« B1: Prepare quali pergggnel capable of developing and opera '
systems. O el TR
« B2: Desi ' i el

- . . L] L] L ]
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Teaching and learning methods

The program adopts a range of modern teaching methods, including:
+ Theoretical lectures

Practical laboratories

Scientific seminars

Applied projects

Specialized training courses

Exhibitions and scientific conferences in computing and Al

Evaluation methods

Daily exams, Midterm and final exams, daily attendance, laboratory reports, and annual

evaluation.

C- Emotional and value objectives

The program aims to enhance students ‘professional values through:
» (C1: Developing creativity and innovation in designing computer systems
« (C2: Promoting professional and ethical responsibility in the use of Al technologies
« (3: Developing communication and teamwork skills

D- Personal development planning

Includes scientific visits to research centers and technical institutions, participation in
technology exhibitions, and specialized training courses in collaboration with companies

and technical organizations.
E- Admission criteria

Graduates of the sixth preparatory course for biological and applied branches.

« Graduates of technical institutes.
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MODULE DESCRIPTION FORM
syl B3l Lisoy 3 900

Module Information
Ly B3l Sl glas

Module Title Com puter Tech nology Module Delivery
Module Type C ® Theory
Module Code HUC-AIDC113 =

X Lab
ECTS Credits 5 X Tutorial

[0 Practical
SWL (hr/sem) 125 [0 Seminar
Module Level 1 Semester of Delivery 1

Administering Department

College College of Science

s )
s ()
Module Leader Zaid Sami Mohseno@% e-mail zaid_sami@hilla-unc.edu.ig

Module Leader’s Acad. Title Asst. Teacher Module Leader’s Qualification MSc
Module Tutor Zaid Sami Mohsen e-mail zaid sami@hilla-unc.edu.ig
Peer Reviewer Name Name e-mail

;'::tm‘ S Appravel 21/08/2025 Version Number | 1.0

Relation with other Modules

S>3 syl 31 gall ae &8N

Prerequisite module

None Semester

Co-requisites module

None Semester




Module Aims, Learning Outcomes and Indicative Contents
LYl Sbgimally ehasl 5y dawhyl S3la)l Glual

- Provide a basic knowledge ofanputer hardware and software
Module Objectives - Introduce the business areas to which computers may be applied.
dwhy ) 3oLt Slaal - Provide an introduction to business organization and information systems.
- Develop the skills in network & communication , which play an important
part in business computing and information processing

- The student should understand the architecture of any IT systems.

Module Learning - The student should understand the parts of hardware.
Outcomes - The student should understand the system software.
Balal) @latll Soloryes - The student should understand the architecture of networks ,protocols
Ayl and communications devices.

Data Conversion
- D/A converters
- A/D converters
- Sample and Hold circuits
Digital Component Operations
Indicative Contents | . Multiplexing

Wl Yl Obgisall - Data storage
- Integrated Circuits
Digital Technology
- Memory Technology
- Circuit Board Technology
- Nano-Technology

Learning and Teaching Strategies

palaally elal LSl

| - The student should use utilities in the lab to apply scientific experiment

Strategies - The ability to execute the applications software .
Student Workload (SWL)

Lo gawsl 10 J O guus CIUal @ab.m pres)
Structured SWL (h/sem) 6 Structured SWL (h/w) g
el I CJlall elaziall qulyll Jasud) e gl Clall plazial) ool ll Jasu
Unstructured SWL (h/sem) 5 Unstructured SWL (h/w) 5
il I k) @laziall pd gelyll Jasxl L grad Alall laziall a2 gyl Jad!
Total SWL (h/sem)
il I3 JUall I gyl Jal




Module Evaluation

uahyl)l B3l @3

Relevant Learning

Time/Number | Weight (Marks) Week Due
Outcome

Quizzes 2 10% (10) Sand 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

(é)h.l.“ ‘;3.“—!3" Cl@.ﬂ]l

Material Covered
Week 1 Introduction of Computers and Programming
Week 2 Brief history of computer
Week 3 Generation of Computers & Computer hi_e;rchv - ]
Week 4 Basic Computer Components
Week 5 Computer function (fetch cycle, interrupt cycle, I/0 function
Week 6 Semiconductor main memory (RAM, ROM, CACHE)
Week 7 | Midterm Exam
Week 8 Computer Software(application software) ]
Week 9 External & Internal memory
Week 10 | Telecommunications system & Network
Week 11 | Topology of a network and layering
Week 12 | data representation
Week 13 | Multimedia
Week 14 | Computer Security
Week 15 | All Topics
Week 16 PreparatoTy week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Ji.a..u .L_iw)ll zlew!

Material Covered

Week 1 Basic Computer Components

Week 2 Computer function (fetch cycle, interrupt cycle, 1/0 function

Week 3 Computer function (fetch cycle, interrupt cycle, I/0 function

Week 4 Semiconductor main memory (RAM, ROM, CACHE)

Week 5 Computer Software(application software)

Week 6 Computer Software(application software)

Week 7 External & Internal memory

Week 8 External & Internal memory

Week 9 Telecommunications system & Network

Week 10 | Topology of a network

Week 11 | Topology of a network

Week 12 | Layering model

Week 13 | Layering model

Week 14 | Protocols

Week 15 | addressing communications

Learning and Teaching Resources
oyddly eladll jsLae

Text Available in the Library?
| 1.Computing Essentials Making IT work for you 2017 by
I Timothy J. O’Leary.
Required Texts . : - = No
: 2.Computer Organization and Architecture Designing for
J: Performance (8th Edition).
Recommended | '
No
Texts
Websites
Grading Scheme
Olmyull lalases
Group Grade pravl Marks % | Definition
A - Excellent Slaal 90 - 100 Outstanding Performance
Success Group i
(50 - 100) B - Very Good > > 80-89 Above ayerage with.some errors
C - Good da 70-79 Lg;\_eHQrs
N




D - Satisfactory lugia 60 - 69 Fair but with major shortcomings
E - Sufficient Jgada 50-59 Work meets minimum criteria

Fail Group FX - Fail (dlaall ud) ly | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
dawhydl B3la)l Caso g 78 905

Module Information

duwlyll Bolall Sloglae
Module Title English Language I Module Delivery
Module Type S ® Theory
Module Code HUC-UOA003 E I.Leac;ure
ECTS Credits 2 i L";:::;l
SWL (hr/sem) 50 O Seminar
Module Level : | Semester of Delivery 1
Administering Departmel}t/’ EIS College College of Science
Module Leader Xmmar e-mail ammar_hassan@hilla-unc.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification Master of Arts
Module Tutor Ammar Hassan Obayes e-mail ammar_hassan@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
:,da::”“‘ Cpmmittes Approval 21/09/202% Version Number | 1.0

Relation with other Modules

553 duwslyl Slgall ae A5

Prerequisite module None Semester

Co-requisites module None Semester

D |
TR e ‘3:521 b,
Yot X .;’WE”: £

L



Module Aims, Learning Outcomes and Indicative Contents

Loyl Slgimally ehasll 8159 dnwslylll 83kall Coluial

Module Objectives
dwlyll okl C3laal

= Enhancing English speaking, reading and writing
= Memorize a big number of vocabularies
= Helping students to deal with the English language in easier ways

Module Learning
Outcomes

solal) pladll il y3ea
auly i

Al Reading

A2. writing

A3. Speaking.

A4. Listening

B. Subject-specific skills

B1. Learn scanning and skimming skills in reading
B2. Right pronunciation

B3. Vocabularies

Indicative Contents
ALY Sbgizall

e Developing self-confidence th rbt]gh speaicing ffééfy

® Understanding English from various accents

Learning and Teaching Strategies

sy @latll ol

Strategies

Working in groups.

Home work

Quizzes and exams.

Referring to some related specialist subjects.

Student Workload (SWL)
Lc}_au.u'l Vol PO Jlall @ub.ﬁl gres)

Structured SWL (h/sem)

)l I3 Jlall latiall (gl Jasrd) e goasl Ual) @laziall guball Jasd!

Structured SWL (h/w)
33 2

Unstructured SWL (h/sem) Unstructured SWL (h/w)
dradll P CJlall elaziall p gubydl Jod! Lt goonl Ul alaziall gt guby 1 Jasll

17 1

Total SWL (h/sem)

il s Slall S eyl Jooxl

200

Module Evaluation
daalyd)) Blel) @ands

| Time[Number—I Weight (Marks) Wnk}q&ﬁl&ant Learning
i \




Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10%(10) | 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) i 7 LO #1-#7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks) |
Delivery Plan (Weekly Svﬂ;l_nisl
Sl (£ 90udl Zlgial
Material Covered

Week 1 | Getting to Know you

Week 2 The way we live

Week 3 It all went wrong

Week 4 | Let's go shopping!

Week 5 What do you want to do? -

Week 6 | Tell me! What's it like?

Week?7 | Fame

Week 8 | Do'sand don'ts

Week 9 | Going places

Week 10 | Scared to death -

Week 11 | Things that changed the world

Week 12 | Dreams and reality

Week 13 | Earning a living

Week 14 | listening,

Week 15 | Family ties

Week 16 | Preparatory week before the final Exam '

Delivery Plan (Weekly Lab. Syllabus)
iseall (£ 90l Flgial
Material Covered
Week 1




Week 2
Week 3
Week 4 o
Week 5
Week 6
Week 7
Learning and Teaching Resources
oy adly @lazll jolas
Text Available in the Library?
e New headway plus pre-intermediate student’s book
Required Texts e New headway plus Pre-intermediate Teacher’s book Yes
Recommended .
New headway plus pre-intermediate workbook No
Texts
Websites https://elt.oup.com/student/headway/int/download?cc—global&selLLanguage=en
Grading Scheme
<l _)JJ‘ hlasxs
Group Grade paadll Marks % | Definition
A - Excellent Jlzal 90 - 100 Outstanding Performance
- a B - Very Good [SESNVES 80-89 Above average with some errors
(5:?&) oup C - Good - 70-79 Sound work with notable errors
D - Satisfactory Jwgis 60 - 69 Fair but with major shortcomings
E - Sufficient Jguio 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaall A8) )y | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

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

o 12 e




MODULE DESCRIPTION FORM
a‘wb.\.“ BQLAJ‘ L.J.l-aaj CJ}M

Module Information
daly)) B3lall Solaglas

s Introduction to Artificial Intelligence o
(A1)

Module Type C ® Theory

B Lecture
Module i

Code HUC-AIDC111 O Lab

ECTS Credits 6 B Tutorial

[J Practical
SWL (hr/sem) 150 [0 Seminar
Module Level 1 Semester of Delivery 1
Administering Department AlS ﬁ//ﬁollega College Of Science
Module Leader | Dr. Ahmed Saleem Abbas \ e-mail ahmed_saleam@hilla-unc.edu.iq
Module Leader’s Acad. Title Professor ’ Module Leader’s Qualification Ph.D.
Module Tutor | Dr. Ahmed Saleem Abbas e-mail ahmed_saleam@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
Sdt entific Committes Approval 21/09/2025 Version Number | 1.0

Relation with other Modules
S>3V duuslyl)l lgall o ANl

Prerequisite module None Semester

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LoliayY) Olgimally elazll 2359 duswlyll Bolall Lolual

Module Objectives
aalyll Balall Colunl

The aim of this module is to provide an introduction to Artificial Intelligence (Al) and
its various applications. Students will gain a comprehensive understanding of the
fundamental concepts, techniques, and algorithms used in Al, as well as the ethical
considerations associated with its use. The module will also explore the impact of Al
on society, economy, and various industries.

Module Learning
Qutcomes

5oll) plazll Coloryine
dulyll

By the end of this module, students are expected to:

1. Understand the basic concepts and principles of Artificial Intelligence.
2. Gain knowledge of various Al techniques and algorithms.

3. Develop an understanding of the ethical implications of Al

4. Analyze the impact of Al on different aspects of society and industry.

5. Apply Al techniques to solve real-world problems.

Indicative Contents
oLyl Olgimall

Introduction to Artificial Intelligence

Definition, brief history, and scope of Al.

Different types of Al systems.

Problem Solving and Search Algorithms

Problem formulation and representation.

Uninformed search algorithms (e.g., breadth-first search, depth-first
Machine Learning

Ethical and Social Implications of

Learning and Teaching Strategies

palazlly elazll Ol !

Strategies

Conceptual Understanding:
Hands-on Practice

Code Review and Feedback
Problem-Solving Exercises

Student Workload (SWL)
l.t‘-wl Vol & genxo l...-JUﬂ.U @nb..\.“ J.n::.“

Structured SWL (h/sem)

Jradll s CJlall elaziall gl ) Jaudl e gl Il alaziall (gulplll Jasd)

93 Structured SWL (h/w)




Unstructured SWL (h/sem) - Unstructured SWL (h/w) "

dradll I CJlall elaziall s (gwhall Jaxndl L gl Clall @laziall pé (galydll Jazxd)

Total SWL (h/sem)

Joail! I35 Jlal S gwbyall Jasu) -

Meodule Evaluation

dushyull Bale)l @uuts
Relevant Learning
Time/Number | Weight (Marks) | Week Due
Outcome
Quizzes 2 10% (10) Sand 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1-#7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
gs_,.hl.“ ,J-‘-_ga.wﬂ‘ CWI
Material Covered

Week 1 Historical overview of Al, Al Introduction

Week 2 Programing and Al important

Week 3 Al Types

Week 4 Problem Solving: Introduction to problem-solving techniques and algorithms

Week5 | Al Applications Overview: A survey of Al applications in various domains such as healthcare,
finance, and gaming.

Week 6 search algorithms like depth-first search and breadth-first search.

Week 7 Mid-term Exam

Week 8 Machine Learning Basics: A brief introduction to the fundamentals of machine learning

Week9 | gpervised learning

Week 10 | hsupervised learning

Week 11 | gxpert systems

Week12 | gnowledge base

Week 13 | pyje based approaches




Week 14 | Al Ethics Awareness: An introduction to ethical considerations in Al, including fairness, bias, and
responsible Al development.
Week 15 | preparatory week before the final Exam
Learning and Teaching Resources
oeadlly @ladll Holas
Text Available in the Library?
Book Title: "Artificial Intelligence: A Guide to Intelligent
Required Texts Systems" No
Author: Michael Negnevitsky
Recommended
Texts
Websites
Grading Scheme
Olyll Jalases
Group Grade adadl Marks % | Definition
A - Excellent el 90 -100 Outstanding Performance
B - Very Good i e 80-89 Above average with some errors
Success Group :
(50 - 100) C- Good RV 70-79 Sound work with notable errors
D - Satisfactory bigie 60 - 69 Fair but with major shortcomings
_ E - Sufficient Jgade 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Axdlaall uid) )y | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
duwlyl Boledl Cauog d god

Module Information
Ayl okl Silaglas

Module Title Programming Basics Module Delivery
Module Type C ® Theory
Module Code HUC-AIDC112 B Lecture

X Lab
ECTS Credits 9 B Tutorial

O Practical
SWL (hr/sem) 225 0 Seminar
Module Level 1 Semester of Delivery 1
Administering Department P A= = College | College of science

=
Module Leader Zaid AWo)h omed Ali e-mail zaidhusainy@gmail.com
g/" /-

Module Leader’s . Title Assist.Teacher | Module Leader’s Qualification MSC.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
s[ EOc Commitine Noprovel 21/09/2025 Version Number | 1.0

Relation with other Modules
Sy Ayl slgall ae 43I

Prerequisite module None Semester

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

Lol Sbgially ehasll 23159 duwhyull 33kl CBluna]

® Understand the concepts and terms used to describe languages that support
Module Objectives . : -
3 the imperative, functional, and logic programming paradigms.
alyl Balall Cilaal ) )
® Solve problems using the functional paradigm

Module Learning
Outcomes Develop proficiency in the C++ programming language, including a strong

understanding of its syntax, semantics, data types, control structures, functions, and
Bolal) @ladll Oolorysee object-oriented programming concepts.
Ayl

Introduction to C++ Programming

Object-Oriented Programming (OOP) in C++

Indicative Contents | C++ Standard Library
LY Olgioall Memory Management in C++
Data Structures and Algorithms in C++
C++ Application Development
Learning and Teaching Strategies
‘o._..l.-.'.lt 9 p.l..:.H O lsed) Al

Conceptual Understanding:

Hands-on Practice
Senagies Code Review and Feedback

Problem-Solving Exercises

Student Workload (SWL)
e gawl VO J O guuzen Jlal @ab.ﬂl Jazd|

Structured SWL (h/sem) 153 Structured SWL (h/w) "
el U5 CJlall @laziall (guhdll Jaz! L gl (llal) laziall (ulytll Jasudl
Unstructured SWL (h/sem) X2 Unstructured SWL (h/w) 2
Jradll P CJlall elaziall ad (guhyall Jaxd! L gl llall @laziall & (gelyll Jomull
Total SWL (h/sem)
Juaill S35 CIlall (S gulyll Jasnl




Module Evaluation

Aoyl B3le)| @andt
Relevant
Time/Number | Weight (Marks) Week Due Fa.
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Syl (gl lgaal
Material Covered

Week1 | ajgorithms

Week2 | |ntroduction to programming languages and C++

Week3 | variables

Weekd | cis Libraries

WeekS | C++ User Input

Week6 | C4+ Operators

Week7 | Mid-term Exam

Week8 | ci4Strings & C++ Math

WeekS | 4+ Booleans

Week 10 | it condition

Week 11 | switch condition

Week 12 | while loop

Week 13 | po-while loop

Week 14 | gor loop

Week 15 | C4+ Break and Continue

Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

(0-49) F - Fail sl (0-44)
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark

of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The Unwersuty has a pollcv NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original part
rounding outlined above.

Material Covered
Week1 | C4+ Libraries
Week 2 C++ User Input
Week3 | ci4 Operators
Week4 | ¢ condition
Week5 | switch condition
Week6 | while loop
Week7 | po-while loop
Week8 | £or joop
Week9 | ci4 Break and Continue
Learning and Teaching Resources
widlly elazll jobae
Text Available in the Library?
The C++ Programming Language (4th Edition) b Bjarne
Required Texts ¢ e b No
Stroustrup
Recommended
Texts
: https://www.learncpp.com,
w https://www.w3schools.com/CPP/default.as
Grading Scheme
Ol lalases
Group Grade ezl Marks % | Definition
A - Excellent Jlizal 90 - 100 Outstanding Performance
B - Very Good fd Lo 80 -89 Above average with some errors
(5;'0"'3’1‘;0‘;'“" C - Good . 70-79 | Sound work with notable errors
D - Satisfactory lawgis 60 - 69 Fair but with major shortcomings
E - Sufficient Juda 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axdlaall WiB) Coly | (45-49) More work required but credit awarded
Considerable amount of work required




MODULE DESCRIPTION FORM

Module information
Lyl B3kl ol glao

Module Title Democracy & Human Rights Module Delivery
Module Type S B Theory
O Lecture
Module Code HUC' UOAOOS O Lab
ECTS Credits 2 0 Tutorial
[0 Practical
SWL (hr/sem) 50 0 Seminar
Module Level 1 Semester of Delivery 1
Administering Department AJIS College College of science
Module Leader Athraa Abdullah%—* e-mail adhraa_abdulh@hilla-unc.edu.ig
Module Leader’s Acad. Title Assist Professor Module Leader’s Qualification MSC.
Module Tutor Athraa Abdullah Hashi e-mail adhraa abdulh@hilla-unc.edu.ig
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/09/2025 Varsion Hisiber 1.0
Date
Relation with other Modules
SV Ayl slgall o A8
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LYl Gbgimmally plasdl 5l dasslyll 33k L3l

Module Objectives
dlyl Bolad) Cilual

Module Learning
Outcomes

Bolel) elatll ilorysen
dasolyall

- LgiilsB9 LYl Gsia Sl o Allall ulas .|

lexlss (@ wbusally OUWELY! ealy @il e CByall .

- Auas il byl 4,a)l Geizl U3 (3 Ly « byl ddlazall paliell g3y W -7
3,4l Baazlly byl dalasall LLad) Jgo (SABI Sazl e §)ud)) dais .o

ikt s Ll g 5 (3 giall o ggie AU Cayms of <1

gtiall a8l gl Jaalls Lk g (3 siall 3 84S Ll A0S Ul oy o) -2

en g painal) Sl Sa G el el Jal e il (B giad) aladid e 3l -3
|l glal

Gsinl) 038 i b o AV IS ke e 5,80 -4

il gl e il ) 3l asadll g el o gpie Ciy iy st e 500 -5

Al sl Jsis 8 o8l Jgall g Sida gl cpeaall e el jall Ul ae Jelidll -6

Indicative Contents

Aol Yl ©bgizeall

LSl 2y &l Sliylly By
Al byadly Geasl

sl Gy

A o ¢ a5 sV G gl

Learning and Teaching Strategies

eidailly eladl Oilizes| Al
ol eld 8 sy S LEAN -1
Strategies s Al b dy gl UV G sle =2
Clalh -3
xoal -4
Student Workload (SWL)
le gassl 10 J L guuno CIUal) @bl ol
Structured SWL (h/sem) - Structured SWL (h/w) 5
radll I el platiall gyl Jooudl b guunl CUal plaziall golyll Jasell
Unstructured SWL (h/sem) - Unstructured SWL (h/w) £
bl IS Il elatiall pe gulyll Jooxdl L gl CIUall @laziall a (gulyll Joanll
Total SWL (h/sem) "
il I35 CJUall KU gyl Jasnll




Module Evaluation

Time/Number | Weight (Marks) Week Due D W
Qutcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment | Projects / Lab. 1 Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | Final Exam 3hr 60% (60) 16 All
Total assessment ' 100% (ldb_Mark_s) . a
Delivery Plan (Weekly Syllabus)
Gohaill (£ 9usdl zlgnal
Material Covered
Week 1 lnasy dublyiasl pggie
Week 2 8 Joleall dubolyias !
Week 3 B liall aus dubolyiasll
Week 4 8ol ddolyiasll
Week 5 dublyasndll 35,
Week 6 Abldaall ol
Week 7 Ol (B9l Chiyas
Week 8 Oloeial
Week 9 Aol e g dpawludl @gaell
Week 10 EWNN | PV-EN
Week 11 Gliad! (ganl
Week 12 adladlly declaimVlg diolaiBYl (§ghxll
Week 13 Bl (Ggaxl Adilbg duclosedl (3glxlg dusyall (3gas)
Week 14 / .,.;ﬂ Ao o \ Qi Jol ogilally GLuiyl §ga>
Week 15 AT, '-"4'5\_&,\ LYl § Ol Goa>




Learning and Teaching Resources
w;l_)u\ﬂ'_g ‘1\1.!..1" _J.)L;a.p

Text Available in the Library?
| Diamond L. & M. F. Plattner, eds., (2009), Democracy. A -
Required Texts . yes
Reader, Baltimore, Johns Hopkins University Press.
Recommended S Sally gyl ylb] ¢ OLudY Gghog dalall byl p3ghe
Texts 2010 4wl Lg3llassg cJualdlly
Websites http://ghrorg-learning.blogspot.com
Grading Scheme
Oloyull lalass
Group Grade i Marks % | Definition
A - Excellent 90 - 100 Outstanding Performance
B - Very Good 80-89 Above average with some errors
(S;u(;:t_:e:;ot,;roup C - Good 70-79 Sound work with notable errors
D - Satisfactory 60 - 69 Fair but with major shortcomings
E - Sufficient 50-59 Work meets minimum criteria
Fail Group FX - Fail (45-49) More work required but credit awarded
(0-49) F — Fail (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
Ayl 8oLl Cagog 3 gas

Module Information

ayab«l]'l dalall LZJLQ_,.L..‘

Module Title Mathematics Module Delivery
Module Type B X Theory

X Lecture
Module Code HUC-CCIT060 O Lab
ECTS Credits 6 ® Tutorial

O Practical
SWL (hr/sem) 150 [0 Seminar
Module Level 1 Semester of Delivery 1
Administering Department AlS College College of Science
Module Leader Sami Kadhim Kaream e-mail sami-kadhim@hiulla-unc.edu.iq
Module Leader’s Acad. Title Assist.Prof(—‘.\ModuIe Leader’s Qualification MSC.
Module Tutor | 7 %” e-mail
Peer Reviewer Name Name e-mail E-mail
ST Clwimmion hyyr oyt 21/09/2025 | Version Number | 1.0
- | _ . o

Relation with other Modules
3 &yl slgall an A3MI

Prerequisite module None Semester

Co-requisites module None o - _ Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyY! Sbgizeally phazl gl g daclyll 8olall ol

Core Mathematical Knowledge: The course aims to provide students with a solid

Module Objectives foundation of core mathematical concepts and theories. This includes topics such as
Ayl Baladl laal algebra, calculus, geometry, discrete mathematics, probability, and statistics. The aim
is to ensure that students have a comprehensive understanding of fundamental
mathematical principles.
By the end of the module, students should be able to:
-Understand and use basic mathematical terminology.
Module Learning - Understand the role of formal definitions and proofs and be able to apply
Outcomes

Solal) @latll iloryien

them in problem solving.
- Understand the basics of propositional and predicate logic.
- Understand the basics of elementary set theory.

Ayl - Understand the basics of mathematical relations and functions.
- Understand the basics of graph theory.
Calculus
i Al
indiantive Covt Linear Algebra

Lol Sbgixal

Discrete Mathematics
Probability and Statistics
Differential Equations

Learning and Teaching Strategies

o pekedlly pladll Ol

Hands-on Practical Exercises
Case Studies and Real-World Examples

2 Collaborative Learning

Continuous Asses_sme_n_t ‘_'Ei_‘:fffma_‘:k__ o o -

Student Workload (Sﬁl:) %
Lo gaul 10 J Oguumman Clall (gubyldl Jasn)

Structured SWL (h/sem) - ' Structured SWL (h/w) "
Jadll s LIl elaziall gyl Jasu! L gauud JUal) @laziall gulplll Jasd)
Unstructured SWL (h/sem) | - " Unstructured SWL (h/w) i
Juadll I35 CJllall elaziall g2 (gl Jasell iLL_‘r_,,u..'I ol @laiall xz gubytll Jand
Total SWL (h/sem) - J— o
Joaill I3 Jall S gull Jood! £ L ™




Module Evaluation

Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) Sand 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 5% (5) Continuous | All
“Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 20% (20) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£ 90 7lgiall
Material Covered
Week1 | Functions: Function Definition, Domain and range of functions, Graphing of function
Week 2 | Limits: Definition of limits, Theorems of limits, Type of limits
Week3 | The Definition and Interpretation of the Derivative - ‘
Week4 | Methods of proof and Mathematical induction -
Counting principles
Week 5
Permutations and combinations
Pigeonhole principle
Week 6
Inclusion-exclusion principle
Week7 | Midterm S - o
Number Theory: - - -
e Prime numbers and factorization
Week 8 e Modular arithmetic
e GCDandLCM
e Applications in cryptography
Probability and Statistics:
Week 9 e Probability spaces
e Random variables and distributions




® Expectation and variance
e Applications in data analysis and algorithm analysis
Linear Algebra for Computer Science:
Wb 49 e Vectors and matrices
Week 11 - e Linear transformations ) -
e Eigenvalues and eigenvectors
Lo e Applications in Machine Learning
Special Topics: ‘
Week 13 e Cryptography
e Computation theory and Complexity theory
Week 14 | Final Exam
Week 15 | Recap for the final exam - o
Learning and Teaching Resources
,_,.\.3_,..\:.11_, ‘d.-.ﬂl olas
Text Available in the Library?
Required Texts Calculas , Thomas ,1990,5th edition Yes
Recommended Howard Anton, Irl Bivens, Stephen Davis, CALCULUS, 10th i
o
Texts Edition, John Wiley & Sons, Inc., 2012.
= = -
Grading Scheme
Olyall lalasee
Group Grade el Marks % | Definition
A - Excellent jlaal 90 - 100 Outstanding Performance
Su & B - Very Good > e 80 -89 Above average with some errors
(S:e 15;0) ny C - Good R 70-79 Sound work with notable errors
D - Satisfactory huga 60 - 69 Fair but with major shortcomings
E - Sufficient Jgua 50-59 Work meets minimum criteria
Fail Group FX - Fail (dalasd! W3) Cwwsly | (45-49) More work required but credit awarded
(0-49) F - Fail )y (0-44) Considerable amount of work required




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

rounding outlined above.
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MODULE DESCRIPTION FORM

eyl B3kl Lo g 3 ge3

Module Information

Ayl B3kl Sl glas

Module Title Data Science Module Delivery
Module Type . ® Theory
Module Code HUC-AIDC125 o e
ECTS Credits 6 ® Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department AlS /7 &, College | College Of Science
Module Leader Dr. Ahmed Saleem Abbas e-mail ahmed_saleam@bhilla-unc.edu.iq
Module Leader’s Acad. Title Professor ’ Module Leader’s Qualification Ph.D.
Module Tutor Dr. Ahmed Saleem Abbas e-mail ahmed_saleam@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
oo 21/09/2025 | Version Number | 1.0

Relation with other Modules

5391 Ayl 3l gall o AN

Prerequisite module

HUC-AIDC111

Semester

i

Co-requisites module

Semester

Module Aims, Learmming Outcomes and Indicative Contents
Lol Yl Sbgially alasl) 8l g Ayl 33kl lual

Module Objectives
Loyl Bslall ilaal

This course has been designed to help learners to understand the core concepts and
applications of Data Science and Familiarize them with essential data manipulation
and visualization techniques. Various data sources and collection methods will be
explored in this course to enable learners develop skills in data cleaning and
preprocessing. It is anticipated that learners, at the end of this course, will be able to
effectively communicate data insights and build data narratives by creating reports

and visualizations for data communication. e el o
- el P

b o




Upon completion of this comprehensive Data Science course, learners will have
achieved a diverse set of learning outcomes. They will have a solid understanding of
Module Learning the core principles of data science, enabling them to proficiently collect, clean, and
explore data for analysis. Learners will develop strong data visualization skills,
including advanced techniques, and will be able to apply statistical and probability
concepts to perform robust data analysis. Furthermore, by the end of this course,
learners will have the knowledge and skills needed to communicate their findings
effectively and present data insights in a compelling manner. The capstone project
will serve as a practical application of their skills, allowing them to tackle real-world
data science challenges and showcase their problem-solving abilities.

Outcomes

8alal lasll ilonysun
Ayl

Definition and scope of Data Science.

Data preprocessing: encoding, scaling, and normalization.

Data cleaning techniques: handling missing data, data formatting.
Descriptive statistics: mean, median, variance, skewness.

Exploratory data analysis techniques: box plots, scatter plots, histograms.
Correlation Analysis, Analysis of variance, and Non-parametric statistical
tests.

Time series data exploration.

Data extraction and manipulation using SQL.

Data wrangling techniques: filtering, merging, pivoting

Ethical considerations in data collection and analysis.

Building data narratives and reports.

Applying data science skills to a real-world project.

Indicative Contents
Ll Slgiall

Learning and Teaching Strategies

palatly lazll Sl el

Hands-on Practical Exercises
Case Studies and Real-World Examples

Stmepiec Collaborative Learning

Continuous Assessment and Feedback
Student Workload (SWL)

lﬁ’;.mi Vol & gunen g._.JUaU q,wb.l.“ Jax|

Structured SWL (h/sem) 93 Structured SWL (h/w) 6
Jradll I3 CJlall elaziall gyl Jao! e gausl (Jlall @laziall gyl Jasull
Unstructured SWL (h/sem) - Unstructured SWL (h/w) "
Jradll s CJlall laziall g2 qwhll Jasdl e gaul CJUall @laziall g (gelplll Jozull
Total SWL (h/sem) 140
il UM cJlall S gulyll Jasndl




Module Evaluation

| B

Time/Number | Weight (Marks) Week Due RwSYa tasmine
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. i 4 5% (5) Continuous | All
Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 20% (20) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£9eadl zlgiall

Material Covered
Week 1 Introduction to Data Science
Week 2 Data and information
Week 3 Data analytics Lifecycle
Week 4 Data Collection and Cleaning
Week 5 Exploratory Data Analysis (EDA)
Week 6 Data Visualization
Week 7 Statistical Analysis
Week 8 Time Series Analysis
Week 9 Data Wrangling
Week 10 Feature Engineering
Week 11 Data Ethics and Privacy
Week 12 Data Storytelling and Communication
Week 13 Capstone Project
Week 14 SQL and Databases for Data Science
Week 15 Project Presentations and Wrap-up




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Data Collection and Cleaning

Week 2 Exploratory Data Analysis (EDA)

Week 3 Data Visualization

Week 4 | Statistical Analysis

Week 5 Time Series Analysis

Week 6 Data Wrangling

Week 7 Feature Engineering

Week 8 Data Ethics and Privacy

Week 9 | Data Storytelling and Communication

Week 10 | Capstone Project

Learning and Teaching Resources

owyidlly elazll yobae
Text Available in the Library?
Introducing Data Science, Davy Cielen, Anro DB Meysman,
Required Texts No
Mohamed Ali
Recommended Data Science Job: How to Become a Data Scientist, Przemek "
Texts Chojecki 2
Websites
Grading Scheme
! i Ol Jalesee
Group Grade »aadl | Marks % | Definition
A - Excellent Jlaal | 90 -100 Outstanding Performance
B - Very Good la> > | 80 -89 Above average with some errors
Success Group =
(50 - 100) C - Good L> | 70-79 Sound work with notable errors
D - Satisfactory Jaugia | 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsie | 50 -59 Work meets minimum criteria




Fail Group FX - Fail (dlan)l U8) Cwsly | (45-49) More work required but credit awarded

(0-49) F - Fail ) | (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
duw )yl Boledl Casog Zdged

Module information

dlydl Bolall il glas
Module Title Logic Design Module Delivery
Module Type C K Theory
Module Code HUC- AIDC124 g Lo
ECTS Credits 6 B Tutorial

O Practical

SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department AlS College College of science
Module Leader Dina Thsan Adgan_;.é;" e-mail dina.ehsan@hilla-unc.edu.iq
Module Leader’s Acad. Title Asst.Teacher Module Leader’s Qualification Msc.
Module Tutor Dina lhsan Adnan e-mail dina.ehsan@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
f;:::ﬂﬁc EEmiaites fygsiu 21/09/2025 Version Number | 1.0

Relation with other Modules
G531 Ayl Slgall aa d8NaI

Prerequisite module None Semester

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
A3l Yl bgimally plasdl 5l 9 dusslydl B3l Clua

1- The student should understand number systems and codes and conversion
Module Objectives between them.
Ayl B3LJ! G3la] 2- The student should unders’tand the Boc_llean exprgss:on and how to apply it.

3- The student should recognize among different logic gates and how to use them.
4- The student should understand how to design a logic circuit.
5- The student should understand using K-map for simplification.

Module Learning

Outcomes _ . . L . _
Demonstrate a solid understanding of digital logic principles, including Boolean

algebra, logic gates, truth tables, and the concept of binary representation.
olol) @latll iloyen
dswlyll

Introduction to Digital Logic

= Combinational Logic Design
Indicative Contents

Ll Gbgimall

Arithmetic circuits
Sequential Logic Design
Circuit Testing and Verification

Learning and Teaching Strategies

edazlly ool bl

Conceptual Understanding
Problem-Solving Approach
Hands-on Laboratory Experience

SAraames Design Projects

Simulation and Modeling

Problem-Based Learning _ -

Student Workload (SWL)
e gl 10 J U guune CIUal) L_g.ui_,..Ul presl

Structured SWL (h/sem) i Structured SWL (h/w) .
Jradll I35 CJUall lazioll (gahplll ozl beguusd Clall lazzall gulydl Jasl
Unstructured SWL (h/sem) - Unstructured SWL (h/w) &
hadll P Clall @latiall a8 (gubldl Jooull b guunl LJlall platiall g gwhyll Joxnll
Total SWL (h/sem) 150
| I3 Jall S gyl Jasedl

“‘“‘I[

L -;3.«;

—— e =T




Module Evaluation
Gyl Bolall @unds

Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 -#7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Gl £ 9l Zlgiall
Material Covered
Week 1 | htroduction: Digital System
Week2 | number Systems: Octal and Hexadecimal Numbers
Week 3 | number base conversion
Week 4 e Theories of Boolean Algebra
e Digital Logic gates
Week5 | goolean Expression and Truth table
Week 6 e Sum of Product Simplification
e Product Of Sum Simplification
e Exclusive OR
Week 7 e NAND gates
® NOR gates
Week 8 | pedterm
Week 9 e Two- and Three-Variables Karﬁaugh Maps.
® Four Variables Karnaugh Maps.
Week 10 | quine-McCluskey method
Week 11 | Combinational Logic: Adder, Subtractor
Comparators, Decoders and Encoders
Wgek 12 | Multiplexers (Data Selectors). and DE multiplexers
Week 13 | Sequential Logic and Latches
Week 14 | Applied Logic
Week 15 | Memory and Programmable logic




Delivery Plan (Weekly Lab. Syllabus)

: siall (£ grudl oz lginll
Material Covered
Week1 | codes and conversion among them
Week2 | codes and conversion among them1
Week3 | goolean expression
Week4 | |ogic gates
Week5 | Circuit Design
Week 6 | second month exam
Week7 | NAND gates & NOR gates
Week8 | sym of product form
Week9 | Product Of sum form
Week10 | x_.map
Learning and Teaching Resources
owyilly o2l jobas
Text Available in the Library?
Required Texts An Introduction to Logic Technology by Luois Nashlsky Yes
Recommended ) )
Fundamentals of logic design by J. Roth No
Texts
Websites
Grading Scheme
Oiloyll Jalases
Group Grade sl Marks % | Definition
A - Excellent Jladtal 90 - 100 Outstanding Performance
B - Very Good 4> e 80 - 89 Above average with some errors
(S:er:;o‘);mu') C - Good dus 70-79 Sound work with notable errors
D - Satisfactory Jwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Grou FX — Fail dadlaoll Ad) Cwly | (45-49) More work required but credit awarded
P
(0-—49) F - Fail sl (0-44) Considerable amount of work required
e, e .. THAE. oS, - TSRS TamERG RS THERE-

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark

of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The Univ

rounding outlined above.

as a policy NOT to

M»-‘l‘ﬁ Ny J ] l V.
———— -:nw .:_I_s'r__
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MODULE DESCRIPTION FORM

duwhyll Boledl Casog 73 god

Module information
Ayl Bola)l loglas

Module Title Structured Programming Module Delivery
Module Type C B Theory

O Lecture
Module Code HUC-AIDC123

| e == B Lab

ECTS Credits 9 B Tutorial

B Practical
SWL (hr/sem) 225 B Seminar
Module Level UGl Semester of Delivery 2
Administering Department /ﬂs College College of Science
Modulie Leader e-mail
Module Leader’s Acad. Assist.lect Module Leader’s Qualification M.Sc.

Aﬁt Nadhum Kadhum

Module Tutor e-mail ayat.nadhum@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
i 21/09/2025 Version Number | 1.0
Date

Relation with other Modules

G Ayl Slgall e A3

Prerequisite module AIDC112 Semester 1
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

aLiy Pl Olbgisally elatdl Z5ls 9 dulyll 330l Colaal

Module Objectives
ey 3olall Colunl

Learn how to use the Advanced Tools

helps programmers write fast, portable programs
The main principles of programming and the development of programming
languages

Learn the principles of Structure programming

Module Learning
Outcomes - Learn the algorithms
Bolal) @ladll ilmyses - Learn the Flowchart
Ayl - Learn C++ Programming
Indicative Contents | '"troductions to C++ Programming; Introductions to essential computer graphics

sl Olgisxal!

concepts and theories; Object Oriented programming for 2D graphics; Algorithms

design for 2D graphics; Graphic interface creations and implementations.

Learning and Teaching Strategies
oadailly elatll ilowsi Al

Strategies

- Daily and weekly quizzes.
- Class room activities.
- Guiding the student to some electronic websites.

Student Workload (SWL)

le gl 10 J O gunen Il L_swb..m Jad|
Structured SWL (h/sem) - Structured SWL (h/w) g
Jeadll I3 ) laniall (qwhll Josull e gauel Call @laziall (gulylll Jasull
Unstructured SWL (h/sem) - Unstructured SWL (h/w) .
hradll P Jlall elaiall a8 gulylll Josdl L gl cIllall elamial) 42 guohll Jal
Total SWL (h/sem) 225
Jradll I3 CJtall (S byl Jasud)




Module Evaluation

Ayl 3oL (ol
Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes I z 10% (10) Sand 10 | LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Function

Week 2 Passing Parameters. Passing by Value. Passing by Reference.

Week 3 Pointers

Week 4 Arrays. Array of One Dimension: Declaration of Arrays.

Week 5 Initializing Array Elements

Week 6 Accessing Array Elements

Week 7 Mid-term Exam

Week 8 Read / Write / Process Array Elements.

Week 9 Array of Two Dimension: Declaration of 2D-Arrays

Week 10 | Read / Write / Process Array Elements.

Week 11 | Member Function of String stdlib Library.

Week 12 | Structures. The Three Ways for Declare the Structure.

Week 13 | Array of Structures.

Week 14 | The Files

Week 15

Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Function

Week 2 Passing Parameters. Passing by Value. Passing by Reference.

Week 3 Pointers

Week 4 | Arrays. Array of One Dimension: Declaration of Arrays.

Week 5 Initializing Array Elements

Week 6 Accessing Array Elements

Week 7 Array of Two Dimension: Declaration of 2D-Arrays

Week 8 Read / Write / Process Array Elements.

Week 9 Array of Structures.

Week 10 | The Files

Learning and Teaching Resources

w)dﬂb ‘d.-ﬂl_pha.n
 Text Available in the Library?
Required Texts Mastering C++, shomme's series yes
Recommended
Texts
Websites
Grading Scheme
Ol hlasa
Group Grade 2l Marks % | Definition
A - Excellent el 90 -100 Outstanding Performance
B - Very Good [BENvES 80-89 Above average with some errors
Success Group "
(50 - 100) C- Good A 70-79 Sound work with notable errors
D - Satisfactory laigia 60 - 69 Fair but with major shortcomings
E - Sufficient Jgaio 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlxall 0B) sy | (45-49) More work required but credit awarded
F - Fail (0-44)

ewER{ullmark e
54. The University has apolity NOT to
wilbbe the dutomatic

of 54.5 will be rounded to 55, whereas a mark of 54.4 will be roundedfto
condone "near-pass fails" so the only adjustment to marks awarded by the/origifial m Fkgt‘_{ﬂ,_
rounding outlined above. H\ =L, -




MODULE DESCRIPTION FORM
Aoy Bolel Cigog Zdges

Module Information
Al Bolall Ole _,J.u
Maodule Title Arabic Langauge I Module Delivery
Module Type S X Theory
O Lect
Module Code HUC-UOAO0! O b
ECTS Credits 2 0 Tutorial
O Practical
SWL (hr/sem) 50 ] Seminar
Module Level 1 Semester of Delivery 2
Administering Department S College College of Science
Module Leader Ayad hamza W e-mail ganl62gna@gmail.com
Module Leader’s Acad. Title Teacher Module Leader’s Qualification PhD.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
Seientifc Commitoe Apgroval 21/09/2025 Version Number | 1.0

Relation with other Modules

S5 Ayl slgall xa a5l

Prerequisite module None Semester

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

ApLapYl Olgixally elasll Fslsg L)l Balall Colunl

Buslg3g duwyall dalll Oluwlal Jo ddball gulas -
Module Objectives Shyalll LaS Je ddla)l e
eyl Balall Lilual
Module Learning R el Al se) 8 e Gl G yusy o
Outcomes o pthaall ) giall Lgan! il y Jaadl el LS Cllall i jay ol
83kal) alall cilomyee Aagmaall Gl jynll st e 30
PN Teowall Jlgad! @ o Al S Ll e 5,
Indicative Contents o
Lol Yl Olgisall
Learning and Teaching Strategies
ealadlly elaill Ol Al
ol Aeld b jaadllydS jia -
ool Al A4l il -
Strategies e ol Sl ) gy o il g o 5 paladdiB Sl -
Sl gl il any ) il
Student Workload (SWL)
lﬁwi Yol ) guuen Jlal) @"‘b"\'” pre)
Structured SWL (h/sem) - | Structured SWL (h/w) ,
el I CJlall elaziall (gwhull Jasll bt gad Jlall @laziall (qublll Jomull
Unstructured SWL (h/sem) ‘ 1 Unstructured SWL (h/w) i
el D5 CJlall laziall p& gyl Jasll bt gand Ul @liziall pt gabll Jasdl
Total SWL (h/sem) 50
Jradl Pl el S gulylll Jased!
Module Evaluation
Time/Number Weight (Marks)
Quizzes 2 10% (10)
Assignments 2 10% (10)
assessment e,
Projects / Lab.




Report 1 10% (10) 13 LO #5, #8 and #10

Summative | Midterm Exam 2hr 20% (20) 7 LO #1-#7

assessment | Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
‘5_)J=|..J| &?C}m-')’l Cl.q.u]'l
Material Covered -
Week 1 il g o €35 Saall
Week 2 T AS sl s ey
Week 3 : N R T )oshas n-n...pix.‘fm
Week 4 S o 35553 3l iy e |
Week 5 o Joli 53y o saall e plasy o |
Week 6 28 ylaiall g Adas giall 3 jagll A
Week 7 - Oloxial
Week 8 - Gulll Y s
Week 9 ' - Ak gasally ks g9 yall o A0S
Week 10 L)y Sl A4
Week 11 Lee | gl g a2
Week 12 S elyily clelg
Week 13 a Lee) gif g il il
Week 14 Yoot ¢ Lal) ot Gl ghe oo ¢ Lof Y Lani
Week 15 S Yol ¢ o) SV leaind
Week 16 - o D Jled! ozad |
Learning and Teaching Resources
oy didly @lasll jslae
Text Available in the Library?

Required Texts EF R R "I
Recommended S - o _ |
Texts - B \ ﬂ&\g |
Websites :%;[!% \ \ |

LMV ll:‘-—lT



Grading Scheme

_ : Sl lalase

Group Grade saazll Marks % | Definition

A - Excellent jlzal 90 - 100 Outstanding Performance

B - Very Good I du 80 -89 Above average with some errors
Success Group E
(50 - 100) C - Good NVES 70-79 Sound work with notable errors

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

E - Sufficient Jguiie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axlaall 8) usly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

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

"“Wm '
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ODULE DESCRIPTION FORM
duwlyll Baledl Caso g 7 god

Module Information
Ay B3kl olo glao

Module Title The Crimes of the Defunct Ba'ath Party Module Delivery
Module Type Support X Theory
Module Code HUC-UOA006 o Leore
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 60 O Seminar
Module Level UGl Semester of Delivery 2
Administering Department Aj[S College College of Science

Module Leader | Athraa

Abdull%‘ e-mail adhraa_abdullah@hilla-unc.edu.iq

Module Leader’s Acad. Title Assist Lecturer Module Leader’s Qualification MSC.

Module Tutor Athraa Abdullah Hashi e-mall adhraa_abdullah@hilla-unc.edu.iq
Peer Reviewer Name Non e-mail

;c::t'ﬁc Sommities Appea 21/09/2025 Version Number | V1

Module Aims, Learning Outcomes and Indicative Contents

3Ly Y1 Obgioally elad! 5t g Ayl Bkl Clual

Module Objectives
Ayl Balal Calaal

1- Enabling the student to identify the types of crimes committed within him
The state and distinguishing between it and crimes against humanity by
identifying its characteristics, foundations, and the laws that apply to it.

2- Enabling the student to become familiar with local and international laws,
especially

Which deals with human rights issues and violations committed against them,
and raises the level of his legal culture that enableshirato adgpt it-to reject
those violations.




documenting the Baath Party regime’s violations of humanity during the
period of its rule.-

Module Learning
Outcomes

solal) fdn!i Ol ySee
Aty

1. _Understanding the history of the Baath Party_: The ability to describe the history,
goals, and methods of the Baath Party.

2. _Knowledge of the crimes of the Baath Party_: The ability to identify and explain
the crimes of the Baath Party, such as murder, torture, and intimidation.

3. _Understanding the impact of the crimes of the Baath Party on society_: The ability
to explain the crimes of the Baath Party on society, such as destruction, destruction,
and poverty.

4. _Knowledge of the role of international organizations in combating the crimes of
the Baath Party_: The ability to describe the role of international organizations, such
as the United Nations, in combating the crimes of the Baath Party.

5. _Understanding the importance of justice and accountability_: The importance of
explaining the importance of the court and accountability in combating the crimes of
the mission.

6. _Knowledge of the role of witnesses and victims in combating the crimes of the
Baath Party_: The ability to describe the role of witnesses and victims in combating
the crimes of the Baath Party.

7. _Understanding the impact of the crimes of the Baath Party on human rights_: The
ability to explain the crimes of the Baath Party on human rights, such as the right to
life, freedom, and dignity.

8. _Knowledge of the role of awareness and education in preventing Baath Party
crimes_: The ability to describe the role of awareness and education in preventing
Baath Party crimes.

9. _Understand the importance of international cooperation in combating Baath
Party crimes_: The importance of explaining the importance of international
cooperation in combating Baath Party crimes.

10. _Knowledge of the role of non-governmental organizations in combating Baath
Party crimes_: The ability to describe the role of non-governmental organizations in
combating Baath Party crimes.




Methodical Books/Book of Crimes of the Baath Regime in Iraq (Irag, Ministry
of Higher Education and Scientific Research, 2023)
Main sources / - Dr. Ghassan Karim Al-Majjab and Zine El Abidine Tohme,
Human Rights and Democracy, 2018.

Zuwaina Al-Walid, The Crime of Genocide in Light of the

Strategies
Jurisprudence of the International Criminal Court
For Rwanda, unpublished master’s thesis, (University of Algiers,
Faculty of Law, Ben Aknoun, 2013)
- The Constitution of Iraq of 2005
Student Workload (SWL)
Structured SWL (h/sem) - Structured SWL (h/w) 5
Jradl I35 LIlall elaiall oyl Joaodll e gal (Ul @laiall golylll Joasull
Unstructured SWL (h/sem) e Unstructured SWL (h/w) 3
Jadll I Clall elasiall & (gl Joodll e guunl Ul plazioll p byl Jasull
Total SWL (h/sem) -
! s CJUall “;SJI @bl Joxl
Module Evaluation
Relevant Learning
Time/Number | Weight (Marks) | Week Due
Outcome
5, 10, and
Quizzes 3 15% (15) CL: 2,3 and 9,10 and 12
Formative 12
assessment Assignments 2 _ "_1_'{_1'%_(10} 2 and 12 CL:6and 11
Seminar 2 10% (10) 6and9 CL:2,3,4and 8

Summative Midterm Exam 2hr 10% (10) 15 CL:3,4,5,6,10and 14
assessment Final Exam 3hr 50% (50) 17 All

Total assessment

100% (100 Marks)

Material Covered

Week 1

Aa;'“ i s
b N

Week 2




The most important decisions issued by it
Week 3 Types of international crimes
Week 4 The role of the Baath regime in psychological violations and their resulting effects
Week 5 The role of the Baath regime in social violations and their resulting effects
The position of the Baath regime
Week 6 Of religion and institutions
Religious
The role of the Baath regime was violated
Week 7 Rights laws
man
Week 8 Vro‘la_tnons of th‘e. Baath regime
Political and military
T e e -
Week 9 \{lolatlons 0 .t e Baath. regime '
For the environment in Irag/war pollution
Week 10 The Baath reglme: s wo[atfo'ns of the .enwronment
In Irag/Destruction of cities and villages
The Baath regime’s violations of the environment
Week 11 ;
In Irag/Drying marshes and orchards
Week 12 Legal and.legltlmate adjustment
For the crime of mass graves
Week 13 | The role of the Baath regime in the events Mass graves in Iraq
Week14-15 | Exam
Grading Scheme
Ol alase
Group Grade edasll Marks % | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [BESRES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good e 70-79 Sound work with notable errors
D - Satisfactory hwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgadia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Axdlaall Ad) Cwly | (45-49) More work required but credit awarded
(0-49) (0-44) Considerable amount of work required

condone "near-pass fails" so the only adjustment to marks awarded by the origi

rounding outlined above.




MODULE DESCRIPTION FORM

dawh I Boledl Casog Z3 9405

Module Information

Ayl 53kl Sl glas

Module Title Discrete Mathematics Module Delivery
Module Type B X Theory
X Lecture
Module Cod i
e HUC CClTOﬁ_l-L_ m O Lab

ECTS Credits 5 & Tutorial

. S ] [0 Practical
SWL (hr/sem) 125 [J Seminar
Module Level 1 ] Semester of Delivery 2
Administering Department AlS i College College of Science
Module Leader Sami Kadhim Kaream | e-mail sami-kadhim@hiulla-unc.edu.iq
Module Leader’s Acad. Title Assist.Prof. I Module Leader’s Qualification MSc.
Module Tutor %/mil

Peer Reviewer Name Name e-mail E-mail
st i Apravas 21/09/2025 Version Number 1.0

Relation with other Modules

S5 Aualyall 3lgall aa ANl

Prerequisite module HUC-CCITO60

Co-requisites module None

Semester 1




Module Aims, Learning Outco mes and Indicative Contents
LalayY! Cbgizally elazll 555 dawslylll Bolell il

1- To Describe the aim of study discrete mathematics

Module Objectives 2- To Understand what difference between ordinary math and discrete math.
Aclyull 3aladl Lalaal 3-To Understand what the relation between computer science and math

4- To Learn the operation between the difference objects of math.

5-To Apply the relation between this objects

Module Learning . A- Knowledge and Understanding
1. Understand the concept of ordinary and partial
2. Understand the set theory

3. Understand the logic math

4. Understand the relation of two sets
5. Understand the graph theory

Outcomes

Bolal) @ladll Oil>y5en
Ayl

e Sets and Graphs
Sets and subsets: definitions, examples, Set operations, basic
identities, power of a set, Cartesian product of sets, relations on sets,
Basic graph terminology.

e Recurrence relations (Difference Equations)

Indicative Contents Definition of a recurrence relation (difference equations),

Lol Olgimall Homogeneous and inhomogeneous difference equations, Nonlinear
difference equations: xn+1 = g(xn), Fixed points, linearisation, stability
of fixed points. Applications: the Newton and Secant Methods to solve
non-linear equations f(x) = 0, Programming: Short introduction to
Matlab, Numerical algorithms for difference equations: Newton's
method, Fibonacci sequences, Recursion.

Learning and Teaching Strategies

‘Q._MLI.z"_, f"l.':'“ Slaed] Al

.- By solving many exercises
Strategies - Daily and weekly quizzes.

- Guiding the student to some electronic websites.

Student Workloa&TSWL]

l.f-‘-,..-.wl Vol (ST OwE 3 g_.JUn.U L?ub.LH Jeodl
o) aalS

Structured SWL (h/sem) i 78 Structured sv.yﬁa W 5




o)l S Jal) @laziall  guhyldl Ja!

Lt ol Ual) @laziall (sl Jasul

Unstructured SWL (h/sem)

Unstructured SWL (h/w)

Jradll s LIl elaziall 42 gyl Jax! 47 e gaon] AUl @laziall pt (gulytl) Joazul)
Total SWL (h/sem) i
Jradll I clall S gyl Jasxd!
Module Evaluation
Ay Boladl eunits
Time/Number | Weight (Marks) Week Due m iasrwne
Outcome
Quizzes 2 10% (10) | 5and10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) l 2and 12 LO #3, #4 and #6, #7
assessment | Projects / Lab. 1 5% (5) Continuous | All
Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 20% (20) 7 LO #1-#7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (S Tlgial
Material Covered

Week1l | Abstract of discrete mathematics

Week2 | Settheory )

Week3 | Solve some example - a

Weekd4 | Logic

Week5 | Solve some example

Week6 | Functions S |

Week 7 Mid-term Exam

Week 8 | Relation

Week9 | Some examples - ) : . -

Week 10 | Graph theory

Week 11 | Some example

Week12 | Tree ) '




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

rounding outlined above.

T

Week 13 | Solve example o -
Week 14 | Solve example_ - - _
Week 15 | Review S o
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
w:g.u.“j ‘cl.l.ﬂl _)blqan
Text Available in the Library?
Required Texts
Recommended
Texts
= [ e
e Grading Scheme
% ey ' ol lalase
Group Grade saaazl Marks % | Definition
A - Excellent el 90-100 Qutstanding Performance
B - Very Good lier e 80 -89 Above average with some errors
f;‘;c:s;o(;ro” C - Good S 70-79 Sound work with notable errors
D - Satisfactory Jaigia 60 - 69 Fair but with major shortcomings
E - Sufficient Jgslo 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A)laall W3) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44)

Considerable amount of work required




Second Stage
UGlII




MODULE DESCRIPTION FORM

sy 33la]l Casog C.)_QAJ
Module Information
Ayl Bola)l Sleglas

Module Title Al Applications Module Delivery
Module Type € & Theory
Module Code HUC-AIDC215 T
ECTS Credits 3 [ Tutorial

[J Practical
SWL (hr/sem) 75 [J Seminar
Module Level 2 Semester of Delivery 3
Administering Department AlS A College College of Science
Module Leader Sols By agd p.p x f) '3 “ | e-mail
Module Leader’s Acad. Title Asst. Teacher Module Leader’s Qualification MSc.
Module Tutor Sola L)) agd p.p e-mail shahed.raed @hilla-unc.edu.igq
Peer Reviewer Name Name e-mail E-mail
s"’m"""‘ Koo Approvel 21/09/2025 Version Number | 1.0

Relation with other Modules
S>3 Ayl Slgall ae AN

Prerequisite module HUC-AIDC111 Semester 1
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

Lol Obgimally plasll 559 daaly ) Bolall Coluial

Understand Core Al Concepts and Applications

Address Ethical Considerations and Challenges in Al
Investigate Al's Future and Impact on Society

Students will be able to explaih core concepts in artificial intelligence,
including the differences between Narrow Al and General Al.
Students will understand the historical development of Al and current trends

Students will be able to identify and describe Al applications in various fields,
including healthcare, finance, marketing, robotics, smart cities, gaming, and

Students will demonstrate an understanding of the specific Al tools,
algorithms, and techniques used in these applications.

Students will be able to build basic Al models using techniques such as deep
learning, reinforcement learning, natural language processing, and time-

Students will understand key ethical concerns related to Al, including bias,

Students will be able to deploy Al models using cloud platforms and
understand the challenges involved in scaling Al solutions.

Overview of Al conce;)ts_;r;d tér;rm_in_o!ogy {Artificia'l "Intelligence, Machine

Key trends in Al (automation, Al ethics, autonomous systems)
Case studies: Google Search, Amazon recommendation engine, Tesla's

In healthcare, Al applications in medical imaging (e.g., tumor detection, MRI
analysis). Predictive models for disease prevention and diagnosis.

Al in Finance: Fraud detection, algorithmic trading, credit scoring. Techniques:
Machine learning for anomaly detection, time-series forecasting,
reinforcement learning for trading algorithms.

Al in Marketing and Customer Experience: Al in recommendation systems
(e.g., Netflix, Amazon). Customer sentiment analysis using NLP.

Al in Marketing and Customer Experience: Recommendation systems in e-
commerce (e.g., Amazon, Netflix) using collaborative filtering.

Natural Language Processing (NLP) and Al: Al-driven language models (e.g.,
GPT, BERT) for text generation, translation, and summarization.

L ]
Module Objectives ixpi:re AlAs Rr.:e A_cmssf\;al:ou: Ir'wdustnes
® 4
Loyl okl it ands-on Application o echniques
.
L ]
e Understand Al Scalability and Deployment
L ]
L ]
shaping its future.
L ]
Module Learning ;
Outcomes entertainment.
L]
Bolall @lasll ol y5ee N
dewhyall
series analysis.
L ]
fairness, and privacy issues.
L]
L]
Learning, Deep Learning)
e Types of Al: Narrow Al vs. General Al
L ]
L ]
autonomous driving
L ]
L ]
Indicative Contents
Lol Obgisall
L]
L]
L]
®

Al'in Gaming and Entertainment: Game development and Al-driven interactive
storytelling (e.g., NPC behavior, dynamic environments).




Learning and Teaching Strategies I

plaslly @lazl! olonl Al o

Students will engage with foundational Al concepts through lectures and case studies
that highlight real-world applications across various industries. Interactive discussions
will encourage critical thinking, particularly around ethical considerations and

Strategies challenges in. The capstone project will provide independent learning, teamwork, and
problem-solving by having students develop an Al solution to a real-world problem,
presenting their findings at the end of the course. This comprehensive approach
ensures both knowledge acquisition and skill development in Al.

Student Workload (SWL)
e gawl 10 Cgunmen LU awlhyldl Jaxl

Structured SWL (h/sem) Y ;8  Structured SWL (h/w) .

hadll s Clall elaiall (qulyl! Jas)! | s gand Clal) elaiiall gulpll) Jase!

Unstructured SWL (h/sem) = ;_}3 Unstructured SWL (h/w) 3

il Dl el @laziall & byl Jas! | e gend LJlall @laziall ak gulptll Jasel

Total SWL (h/sem) N i

Jeadll I3 Cllall SN (quhy! Janll

Module Evaluation

a:.wb-l.“ galsl \%E

i' o ‘ | Relevant Learning
me/Number | Weight (Marks) Week Due i s
= |
Quizzes 2 10% (10) ' Sand10 | LO #1, #2 and #10, #11
Formative | Assignments 2 ©10% (10) 2and 12 | LO #3, #4 and #6, #7
assessment _Projectsl Lab. 1 © 10%(10) | Continuous | All
Report i 10% (10) 13 LO #5, #8 and #10
Summative | Midterm Exam 2hr 10% (10) 7 Lo #1-47
assessment | Final Exam | 3hr T50%(50) | 16 | Al
Total assessment 100% (100 Marks)

Material Covered




Week 1 Introduction to Al Appiications -
Week2 | Alin Healthcare - o
Week3 | Alin Finance -
Week4 | Alin Marketing and Customer Experience - -
Week5 | AlinRobotics o a
Week 6 Al in Natural Language Processing {ﬁLP} 1 -
Week 7 | Alin Natural Language Processing (NLP) 2 )
Week 8 | Mid-term Exam _ - o
Week9 | Alin Smart Cities and loT -
Week 10 | Alin Gaming and Entertainment o
Week 11 | Al for Social Good o
Week 12 | Al Ethics, Bias, and Privacy o
Week 13 | Al Deployment and Scalability S
Week 14 | Capstone Project Presentation o
Week 15 | Final Exam - - - o
Delivery Plan (Weekly Lab. Syllabus) -
| Al gf gl £ el
Material Covered
‘Week 1 _
Week 2 - - :
Week 3 - - '
Week 4 ) . _
Week 5 JEE )
Week 6 - -
Week 7 - o
Learning and Teac-ﬁihg_ Resources
oeadlly @lasll jolas
Text Available in the Library?
lied Artificial Intelligence: A Handbook for Business
W Tont f::ders" by Mariya Yaog,eA::Ivn th-_ba:d f:;:ene Jia .
Recommended - '
Texts




Websites

Grading Scheme Al
Olmyll Jakases e 5 died
Group Grade ezl Marks % | Definition
A - Excellent lzal 90 - 100 Outstanding Performance
B - Very Good > de 80 -89 Above average with some errors
Success Group :
(50 - 100) C - Good Ko 70-79 Sound work with notable errors
D - Satisfactory bhugie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (d=Jlaadl A3) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail el (C-44) Consigerable amount of work required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
iyl Bl Lo g 23 93

Module Information
Gyl Balall Ologlas

R Basics of Object prlented odile DalNery
Programming

Module Type C X Theory

[J Lecture
Module Code HUC-AIDC213

& Lab
ECTS Credits 7 & Tutorial

[J Practical
SWL (hr/sem) 175 [J Seminar
Module Level 2 Semester of Delivery 3
Administering Department AlS College College of Science
Module Leader Ali Faris Razzag e-mail ali.faris@hilla-unc.edu.ig
Module Leader’s Acad. Title Asst. Teacher Module Leader’s Qualification MSc.
Module Tutor Ali Faris Razzaq e-mail ali.faris@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
:;;I::tlﬂc FERERIGIOS Approval 21/09/2025 Version Number 1.0

M=

Relation with other Modules

Sy dauslyll 519l po @8I

Prerequisite module HUC-AIDC123

Co-requisites module None

UNIVERSITY OF HILLA




Module Aims, Learning Outcomes and Indicative Contents
&3l Yl Obgizally elasll Z8Lg Ayl Balall Lol

1. Introduce the principles of object-oriented programming in a higher-level
programming language in c++.
2. Analyze a problem statement to develop a mental model of objects
Module Objectives necessary to create a software architecture
Gyl B3l Cilual 3. Utilize object-oriented programming to frame software architectures, with
care towards separation of concerns and abstraction
4. Gain skills in designing, and programming software for reuse of code.
5. Establish development methods in object-oriented programming to qualify
students for teaching the language in other settings
® Explain the motivation for and development of object-oriented programming
languages.
i * Produce a set of use cases given a problem statement.
Module Learning * Produce class diagrams, object interaction diagrams and object state transition
Outcomes diagrams for a given problem.
» Describe the essential features of an object-oriented programming language.
B e * Produce and/or debug code fragments that illustrate principles of object-oriented
Auhyll software development.
= Describe the principles for testing object-oriented software and derive sets of test
data given a specification.
v Structured programming
v/ Procedural programming
v Abstract data types (ADTs)
v Type of variable and range of applicable operations
Indicative Contents v Use of classes in object-oriented programming
Ll Sbgixall v How coupling and cohesion are implemented in OOP
v Abstraction and Encapsulation
v Data hiding/information hiding
v Classes and objects instances
Learning and Teaching Strategi .
eadailly eladll Ol A
There are different teaching and learning
laboratories. The concepts, process, and 3p e w|ll e discussed
Strategies in lectures. Students will also learn compube ; “ B¢ 2hd the skills

of manipulating, processing, retrieving, storinEimc sl data-sttdents will
develop small programs and learn different in laboratories.




Student Workload (SWL)
lc_,.,..ul Vol & guxn Al @nb.ﬂl Jexd!

Structured SWL (h/sem) 158 Structured SWL (h/w) 8
Jadll s CJlall elatiall qulyd) Jasl e gl Jlall plaziall gulyll! Jasxl!

Unstructured SWL (h/sem) - Unstructured SWL (h/w) g
Juadll P CJlall @laiiall pd gulll Jox! bt gl (Ul @laziall & (gulylll Jaxnll

Total SWL (h/sem)

Jaadll I CJUall KU1 gyl Jasn)l 200
Module Evaluation
ducalydd Bolall @unds
Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) Sand 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
g_s_)]:':i.ll ij-:uﬂ}" Cl.g,u."

Material Covered

Week1 | Overview of C++ Programming
Week 2 Introduction to Object Oriented Programming ———

o ﬂ-’*‘:ﬁ““-
Week3 | Comparison between Structural programming and O H&
Week4 | Classin OOP :

(7 A t'ﬂm )

Week5 | Class Object \ UNIVERSITY oF tHiLLa
Week 6 | Class constructor
Week 7 | Local variable and class variable




Week 8 | Static and none static variable.

Week 9 | Static and none static method.

Week 10 | Encapsulation

Week 11 | Inheritance (Super class and sub class)

Week 12 | Mid exam

Week 13 | Array Objects & Type of inheritance

Week 14 | OOP Project

Week 15 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
sisall (£ a0l Zlgiall
Material Covered

Week 1 Lab 1: develop a program to implement 1 dimension array

Week 2 Lab 2: develop a program to perform matrix operation using multi-dimensions array
Week 3 Lab 3: develop program that implement a class and use it with objects

Week 4 Lab 4: develop program that implement a class and create array of objects

Week 5 Lab 5: write program for single inherence

Week 6 | Lab 6: write program for hybrid inherence

Week 7 Lab 7: write code for overload function

Learning and Teaching Resources
UM_JJJJJI_Q P.Lnl“ J..'!Lﬂ.ﬂ
Text Available in the Library?
Object-oriented programming with C++ by E.Balagurusamy,
Required Texts : c o 2 g ’ » Yes
2nd Edition, TMH.
1. Object Oriented Design by Rumbaugh (Pearson
Recommended publication) o
o
Texts 2. Object-oriented programming in Turbo C++ By Robert
Lafore, Galgotia Publication.
Websites https://www.coursera.org
Grading Scheme
Syl Jalases
Group | Grade izl | Marks % | Definition




A - Excellent Jlal 90-100 Outstanding Performance

B - Very Good (RESNVES 80-89 Above average with some errors
(s;:; fis;;l;"mp C- Good RVES 70-79 Sound work with notable errors

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

E - Sufficient Jgaie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Azdlanl LB) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM

dsaly )l B3La)l sy 3 905

Module Information

Module Title Com putation Theory | Module Delivery
Module Type C X Theory
Module Code HUC-AIDC212 o Loture
ECTS Credits 5 & Tutorial

[ Practical
SWL (hr/sem) 125 O] Seminar
Module Level 2 Semester of Delivery 3
Administering Department AlS . College College of Science
Module Leader | Zaid Sami Mohsen %@@Q email | zaid_sami@hilla-unc.edu.ig
Module Leader’s Acad. Title Asst. Teacher Module Leader’s Qualification MSc
Module Tutor Zaid Sami Mohsen e-mail zaid_sami@hilla-unc.edu.ig
Peer Reviewer Name Name e-mail
;:'::ﬁ"‘ ST Iy e 21/09/2025 Version Number | 1.0

Relation with other Modules
G331 duuslylll 31gall o ANl

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LYl Sbgimally elasll Zl5g duwlyl! Bkl Cilaal

Module Objectives
dusy)) Balall Clual

Finite automata are useful models for many important kinds of hardware and
software. Here are the most important kinds: Software for designing and checking
the behavior of digital circuits; The “lexical analyzer” of a typical complier, that is,
the compiler component that breaks the input text into logical units, such as
identifiers, keywords, and punctuation; Software for scanning large bodies of text,
such as collections of Web pages, to find occurrences of words, phrases, or other
patterns; Software for verifying systems of all types that have a finite number of
distinct states, such as communication protocols or protocols for secure exchange
of information.

Module Learning
Outcomes

Balal) alazll olaysun

* Knowledge and understanding

- Acquire a full understanding and mentality of Automata Theory as the basis of all
computer science

languages design

- Have a clear understanding of the Automata theory concepts such as RE's, DFA's,
NFA's, Stack's, Turing machines, and Grammars

» Cognitive skills (thinking and analysis).

- Be able to design FAs, NFAs, Grammars, languages modelling, small compilers

Ayl basics
- Be able to design sample automata
= Communication skills (personal and academic).
- Be able to minimize FA's and Grammars of Context Free Languages
* Practical and subject specific skills (Transferable Skills).
e Training in the applied use of key coding languages for creative computing
Indicative Contents e Training in key frameworks for creative computing
LY Obgiall ® Introduction to online collaboration for creative computing
Learning and Teaching Strategies
eedailly elasdl Ol Al
Strategies Class discussions with examples.
Student Workload (SWL)
LS‘-_,.,..M \ol O genses g..Ju::.U ‘wa..\ﬂ .J.AJI.H
Structured SWL (h/sem) - Structured SWL (h/w) g
Jradll s CJlall @laziall (ol ) Jasul e gl Clall plazial) gulyldl Jas!
Unstructured SWL (h/sem) & Unstructured SWL (h/w) "
Jadll M Jlall elaziall pi gwhdll Jaxdl s gl LUl ph.u:‘ﬁﬁb-ﬂ\lduﬂ
Total SWL (h/sem)




Joal M lall ) gulylll Jadl

Module Evaluation

Time/Number | Weight (Marks) Week Due RS
Qutcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly?yll_é bus) =
Syl (£ gdl Zlgial!
Material Covered

Week 1 Basic concepts and definitions; Set operations; partition of a set

Week 2 | Central concepts of Automata Theory.

Week3 | Regular Expressions; Operations on Regular expressions

Week4 | Finite Automata and Regular Expressions.

Week 5 | Deterministic Finite Automata (DFA) and Non-Deterministic Finite Automata (NDFA)

Week 6 | Equivalence of Deterministic and Non-Deterministic Finite Automata.

Week 7 Finite Automata with Epsilon-Transition. Equivalence between DFA, NFA, NFA-A

Week 8 Conversion from FA and regular expressions.

Week 9 Mealy and Moore Machines

Week 10 | Conversion between mealy and Moore machines

Week 11 | Reglual grammar and Context-Free Grammars

Week 12 | Parse Trees; Ambiguity in Grammars and Languages

Week 13 | Standard Forms; Chomsky Normal Forms;

Week 14 | Chomsky normal form




Week 15 | Greibach normal Forms. '
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
oy eladll jobae
Text Available in the Library?
Introduction to Computer Theory, Daniel |. A. Cohen,
Required Texts Yes
Prentice-Hall, Second Edition, 1997.
JohnE.Hopcroft, RajeevMotwani, JeffreyD.Uliman: Introduc-
Recommended )
Toxts tiontoAutomataTheory,Languages, and Computation; No
Addison Wesley,2000.
Websites https://www.coursera.org/courses?query=theory%200f%20computation
Grading Scheme
Qb.-_;.ﬂ‘ s
Group Grade paadl Marks % | Definition
A - Excellent lazal 90 - 100 Qutstanding Performance
B - Very Good ld> 80-89 Above average with some errors
Success Group .
(50 - 100) C - Good A 70-79 Sound work with notable errors
D - Satisfactory bigia 60 - 69 Fair but with major shortcomings
E - Sufficient Jguia 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laall A3) nly | (45-49) More work required but credit awarded
(0-49) F - Fail sy (0-44) Considerable amount of work required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

Module Information
dawlydll Bola)l Solaglas
Module Title Knowledge Representation Module Delivery
Module Type C X Theory
M Lecture
Module Code HUC-AIDC210 O Lab
ECTS Credits 6 ® Tutorial
[ Practical
SWL (hr/sem) 150 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department AlS i _College College Of Science
Module Leader Dr. Ahmed Saleem Abbas Z/ e-mail ahmed_saleam@hilla-unc.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Dr. Ahmed Saleem Abbas e-mail ahmed_saleam@bhilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
;‘:::ﬁﬂ‘ Cammiices Approval 21/09/2025 Version Number | 1.0

Relation with other Modules
S3 dawslyll Slgall o A3NI

Prerequisite module HUC-AIDC125 Semester 2

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LoliyY! Obgially elasll g8ty duwhull Balall Clua!

Module Objectives
Ayl Boladi Colual

will understand the foundations of KRR and the tradeoff between
representation and reasoning

will understand which knowledge-based techniques are appropriate
for which tasks;

can apply KRR systems to their research and challenging problems;

Module Learning
Outcomes

olal) @ladll Wiloryien
eyl

Students satisfying the prerequisites are expected to understand the
fundamental principles of logic-based Knowledge Representation;
be able to model simple application domains in a logic-based
language;

understand the notion of a reasoning service;

master the fundamentals of the reasoning algorithms underlying
current systems;

understand the fundamental trade-off between representation
power and computational properties of a logic-based representation
language;

be conversant with several widely used knowledge representation
languages; and

understand how the theoretical material covered in the course is
currently being applied in practice.

Indicative Contents
Loyl Olgisall

Learning and Teaching Strategies

P‘._J-IJ.“‘, Plli-“ CJL_A.:_!-._A.-!!;\.N'I

Strategies

Lectures delivered by the teacher;

guided self-studies on specific, individual topics;

seminars delivered by the students on these specific topics;
practical group exercises. Hands-on Practical Exercises
Case Studies and Real-World Examples

Collaborative Learning

Continuous Assessment and Feedback

Student Workload (SWL)
Lﬁ-_’._n.uﬂ Yol (D Guwneo ;_Jthll ‘éwbd." J.nan“

Structured SWL (h/sem)
Juadl I3 Cal) @laziall  gulyl] Jase)

Structured SWL
93 (h/w) 6

e gl CJUal) @laziall (galyll Joandl

Unstructured SWL (h/sem)

57 Unstructured SWL {(h/w)

o il il s gt Qe




Jradl! g3 Jlal) glaziall At golyall Jasxll

Total SWL (h/sem)

Jeail U35 LJtall S gl Jasn! —

Meodule Evaluation
Lyl B3lal 003

, ' Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) S and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 5% (5) Continuous | All
Report P 5% (5) 13 LO #5, #8 and #10
Summative | Midterm Exam 2hr 20% (20) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
LE _,hl" ".F ,y.u}“ Cl.&a.n."
Material Covered

Introduction to Knowledge Representation

Week 1 - Overview of knowledge representation and its importance in Al

Week 2 - Different types of knowledge representation methods

Logical Representations
Week 3 | - Propositional logic
- First-order logic

Week 4 | - Inference and reasoning with logical representations

Semantic Networks

Week 5 | - Basic concepts of semantic networks

- Types of semantic networks (taxonomic, part-whole relations, etc.)
- Inference in semantic networks

Frame-Based Representation

Week 6 - Basic concepts of frames as a knowledge representation tool
- Frame attributes, default values, and slots

- Inheritance hierarchies and reasoning with frames

Ontologies

Week 7 - Definition and components of ontologies

- Ontology languages like OWL

- Developing and using ontologies for knowledge sharing




Week 8 Midterm Term

Week 9 Rules and Production Systems

- Basic concepts of rules and rule-based systems
Week 10 | - Forward chaining and backward chaining inference
- Conflict resolution strategies

Week 11 | Uncertainty in Knowledge Representation

- Representing uncertainty using Bayesian networks
Week 12 | - Reasoning with uncertain knowledge

- Applications involving uncertainty

Knowledge Graphs

Week 13 | _strycture and construction of knowledge graphs

- Querying knowledge graphs

Week 14 | - Knowledge graph applications

Week 15 | Projects Presentation

Learning and Teaching Resources
Text Available in the Library?

Van Harmelen, F., Lifschitz, V., Porter, B. (ed.). Handbook of
Required Texts knowledge representation. — Elsevier, 2008. - Vol. 1. - 1034 NO
pp.

Boolos, G. S., Burgess, J. P., Jeffrey, R. C. Computability and
logic. — Cambridge university press, 2002. — 364 pp.

Recommended )
ity Nipkow, T., Grumberg, O., Hauptmann, B. (ed.). Software No
Safety and Security: Tools for Analysis and Verification. — 10S
Press, 2012. - 400 pp.
Websites
Grading Scheme
Olyll Jalases
Group Grade aasl) Marks % | Definition
A - Excellent latal 90 - 100 Outstanding Performance
B - Very Good [RESNVES 80-89 Above average with some errors
Success Group
(50 - 100) C - Good > 70-79 Sound work with notable errors
D - Satisfactory bouigia 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsde 50-59 Work meets minimum criteria
Fail Group FX - Fail (d=dlandl WiB) Cawsly | (45-49) More work required but credit awarded
(0-49) F - Fail _ il (0-44) Considerable amount of work required




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




MODULE DESCRIPTION FORM

syl 3Ll gy 3963

Module Information
Ayl B3la)l Silaglas

Module Title Numerical Analysis Module Delivery
Module Type B - B X Theory
Mouile Cade HUC-CCITOS2 | o oot
ECTS Credits 4 [ Tutorial

e - === [J Practical
SWL “‘f”"‘_‘} 10[]_ '1 [J Seminar )
Module Level 2 | semester of Delivery |1 3
Administering Department AIS_ Coil::ge College of Science
Module Leader ligad! dce Wbﬁ e-mail rajihy.v;;@hilla—;;\c.edu.iq
Module Leader’s Acad. Tit;_— asla ;L:'- . Mc;d;a_l; Ee;ér's duallﬁcatlon nb,:fn_ -
Module Tutor Ligal! --\al uu-_-b _ o _:;ll_j _rajihy.ya:en@-hil_la--unc.edu.‘i; B
Peer Reviewer Name Name [ emait | Emai - |
:’E‘m‘ Seunmitciue AppOva 21/09/2025 ‘ Version Number L 0

Relation with other Modules
6531 Ayl gl mo AN

Prerequisite module HUC-CCITO61 - B Semester 2
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
asLayY) Sbgially elazl) kg duwh olall Claal

1. Appreciate the value of mathematical reasoning and analysis in applications

2. Realize the importance of mathematical principles and skills in solving some
types of problems

3. Develop critical and analytical thinking, accuracy, neatness when using
mathematics

4. Realize that a large number of problems cannot be solved by prepared
“theoretical” formulas; instead, the solution is arrived at by a succession of
approximations until the desired accuracy is obtained

5. Appreciate the usefulness of the computer and see how its use removed the
drudgery involved in computations and how by use of programming

Module Objectives techniques sequential processes are placed in the correct order
Leawlyll B3kl Bl 6. Exhibit values like:

o cooperation through group study;

o honesty by claiming credit only for the work he has done;

o zeal and seriousness of intent to learn by participating actively in class
discussion, doing his homework regularly and consulting his mentor;

o patience, perseverance and diligence by solving assigned exercises
completely including the difficult ones;

o faith by doing what is right and giving his best in performing any assigned
task;

o show concern for the ccmmunity through sharing of know-how and
resources during group discussion;

o self-reliance by being able to solve problems independently.

1. Knowledge and Understénding: During the lecture the student understands
the nature and operations of Numerical Analysis, demonstrates familiarity
with theories and concepts used in Numerical Analysis, and identifies the
steps required to carry out a piece of research on a topic in Numerical
Analysis.

2. Intellectual Skills: By the end of the course the student is expected to
recognize and apply appropriate theories, principles and concepts relevant to

Module Learning Numerical Analysis, critically assess and evaluate the literature within the

Outcomes field of Numerical Analysis, analyze and interpret information from a variety
of sources relevant to Numerical Analysis.

alal) pladll ilorysen 3.  Practical Skills: By the end of the course student will have the ability to

Ayl compare the computational methods for advantages and drawbacks, choose

the suitable computational method among several existing methods,
implement the computational methods using any of existing programming
languages, testing such methods and compare between them, identify the
suitable computational technique for a specific type of problems, and
develop the computational method that is suitable for the underlying
problem.

nsfer ideas

4. Transferable Skills: Within the lectures the student i

__*\"-D HI%



and experience, work effectively as a part of a group and independently.

Indicative Contents
Lol wibigiall

Introduction to Mathematical Modelling and Computational Methods — Importance
of computational modelling in engineering. Data representation and errors.
Applications of commercial software packages such as MATLAB. Functions and
plotting using MATLAB.

Computer Solution of Non-linear Equations - Bracketing Methods. Bisection
Method. Open Methods. Newton-Raphson Method. Secant Method. Convergence of
methods. Determination of multiple roots. Engineering applications.

Simultaneous Linear Equations - Solving simultaneous linear equations by Matrix
Inversion. Cramer’s Rule. Gauss Elimination. Gauss-Jordan Elimination. LU
decomposition method. Engineering applications and choice of methods. Eigenvalues
Problems.

Optimization - Unconstrained optimization. Multi-dimensional optimization.
Unconstrained optimization.

Curve Fitting and Data Analysis - Interpolation using splines. Linear Least-Squares
Regression. Nonlinear Regression. Introduction to Machine Learning Algorithms.
Numerical Differentiation and Integration - Taylor’s series expansion. Finite
differences for the first derivative and the second derivative. High-accuracy
differentiation formulas. Trapezoidal rule. Simpson’s rule. High-order Newton-Cotes
formulas. Applications of numerical differentiation and integration in heat transfer,
solid mechanics and fluid flow problems.

Learning and Teachin_é Strategies

ealadlly lasll bl

Numerical analysis is the story of how functions, derivatives, integrals, and differential
equations are handled as strings of numbers in the computer. At the heart of numerical

Strategies analysis is an understanding of the speed of convergence of Taylor, Fourier, and other
series expansions. Most scientists and engineers are sooner or later faced with
computing ;fas_k_s_'_chat require some knowledge of numerical analysis.

Student Workload (SWL)
legawl VO J D guu>en Jlal) stb..lﬂ Jax!

Structured SWL (h/sem) | - Structured SWL (h/w) 5

i)l Y3l LI elaziall gulyll Jasnll e gl JUall @laiall (gl Al Jasnl

Unstructured SWL (h/sem) - Unstructured SWL (h/w) 3

hadll M- cJlall elaziall s (guhall Jasd| e gonsl (lall @laziall 42 (golylll Jasn

Total SWL (h/sem) - 5 B

125

il I CIal) ,’}SJ’I @bl Jol!




Module Evaluation

Time/Number | Weight (Marks) | Week Due RstevantLaaming
Outcome
Quizzes 2 10% (10) Sand 10 | LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 4 LO #1 - #7
assessment | Final Exam E 50% (50) 16 Al
Total assessment T | 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Sl (£gadl Zlgiall
Material Covered '

Week1 | Direct methods for solving linear system of equation

Week 2 | Simple Gaussian elimination method, gauss elimination method with partial pivoting,

Week 3 determinant evaluation, gauss Jordan method, _

Week 4 L U decompositions Doolittle’s LU decomposition, Doolittle’s method with row interchange

Week 5 Finding Matrix Inverse

Week 6 Iterative methods for solving linear systems of equations

Week 7 Jacobin iteration, gauss — seidel method,

Week 8 Successive over relaxation method (sort method)

Week9 | Mid-term Exam _ - o -

Week 10 | Newton-Raphson Method

Week 11 | Runge-kutta Method

Week 12 | Interpolation and the Lagrange%_lifri?)rﬁal,_ Data Appro::imation and Neville’s Method

Week 13 | Numerical Analysis Methods for Differential Equz;ion

Week 14 | Numerical Analysis Methods for Integral Equation

Week 15 | Final Exam :

Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
sisal) (£900) Zlgiall

Material Covered
Week 1 Lab 1: Introduction to Agilent VEE and PSPICE

Week 2 Lab 2: Thévenin's / Norton's Theorem and Kirchhoff's Laws

Week 3 Lab 3: First-Order Transient Responses

Week 4 Lab 4: Second-Order Transientﬁésponsés_

Week5 | Lab 5: Frequency Response of RC Circuits

Week 6 | Lab 6: Frequency Response of RLC Circuits
Week 7 Lab 7: Filters

Learning and Teaching Resources
oslly eladl yolas
 Text Available in the Library?
Richard L. Burden and etc." Numerical Analysis ", Sth
Required Texts . Yes
edition, 2014
Recommended Richard L. Burden and etc." Numerical Analysis ", 9th ¢
es
Texts edition, 2014
Websites ht'tps://www.coursera.org/courses?h_u ery:ﬁ-t]-mericaljsiﬁanalysis
Grading Scheme s S
Ol ke 542 -
Group Grade ol TMaljl_ts % __]:Diﬂnitlon
A - Excellent Jwel _ 90-100 | QOutstanding Performance
B - Very Good [RESRVE™ | 80-89 Above average with some errors
Success Group .
(50 - 100) C - Good s 70-79 Sound work with notable errors
D - Satisfactory Jauugio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50 -5¢ Work meets minimum criteria
Fail Group FX - Fail (A)laall 03) )y | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

sl pJ1 B3la)l Lino g 3903

Module Information

1 ol Closlas
Module Title Python Programming Language | Module Delivery
Module Type : 5 - ] __-_ETheo-ry
ol co HUC-AIDCE A Oteciure
Sl RCHR (-
SUA (kr/emn) 125 | ] Seminar ‘ o _;
Module Level ;_ Semester of Delwerv L 3 I
Administering Department ;‘ | AlS - _‘Clt;llege——‘?__C;llePe.;;ne_nce - o
Module Leader ‘madhure Kadhum - e-maul ] ;yat nac?ﬁ_l..:m@hlli; .ur;cvedu u; :
Module Leader's Acad. Title Asst.lecture | Module Leader’s Qualification ___] MSc —
it il i _ - e-mail avat-"adhum@hllla-unc.edu.lzl_ -
Peer Reviewer Name Name e - 00000000000
:c;::ﬁﬁc SESISSIES (nr e 21/09/2025 | Version Number 1' 1.0

Relation with other Modules S

S5 Al ,.m S ,dl Sk a3%al|
Prerequisite module HUC-AIDC123 TR
Co-requisites module None N _ ILSenie;tEr B ]




Module Aims, Learning Outcomes and Indicative Contents |

dJ)LwJ}J| L.Jb}a#u.ﬂ.“j P.La.aJ'l E.zl.uj iyl B! Chlual

1. Introduce the principles of a higher- |ev:=| -)mgrammmg language in python.
2. Analyze a problem statement to develop a mental model of objects

Module Objectives necessary to create a softwere architecture
draallll B3kl Bl 3.  Utilize object-oriented programming to frame software architectures, with
care towards separation of concerns ard abstractior
4. Gain skills in designing, and programming software for reuse of code

® Explain the motivation for and development of pvt"uon programming language.

* Produce a set of use cases given a problem statement.

Module Learning  Produce class diagrams, object interaction diagrams and object state transiticn
Outcomes diagrams for a given problem.

e Describe the essential features of an ohiect-oriented programming language |
alall alasll olryn e Produce and/or debug code fragments that illustrate principles of object-oriented
eyl software development.

» Describe the principles for testing object-oriented software and derive sets of test

data given a specification.
v Structured programming
Procedural programming
Indicative Contents

ALY Slgizmal

Abstract data types (ADTs)

Type of variable and range of applicable aperations

SSSS

Use of classes in object-oriented programming

Learning and Teaching Str‘z_!tegie;

peatliyslaaicidlial B

There are different teaching and learning activities in Iwirr.g' lectures and :

laboratories. The concepts, process, and applications of data science will be discussed |

Strategies in lectures. Students will also learn computer programming knowledge and the skills
of manipulating, processing, retrieving, storing, and plotting data. Students will
develop small programs and learn dl ‘erent in laboratories. I
Student Workload (SWL)
L gl 10 Caguumns clall syl 7#/’.\4.
e ~ 5 -.
Structured SWL (h/sem) 4 Structured SWY ( ) \\ '[
Jrad)l M CUall laiiall gulydll Jaox) L gaast UM ' o 1
Unstructured SWL (h/sem) 57 Unstructured S 4 |




Jradl I Ul elatiall pE (gohl)) Jamll 'u}#uw il 48 (pelyl Jas

Total SWL (h/sem) -~ - il
Jaadll Pl Il SI1 qlsldl Lo |

Module Evaluation
R - Reievanfﬁ?ﬁmg =
Time/Number | Weight (Marks) Week Due
Qutcome
Quizzes 2 10% (10) 5 and 10 _""__16?1_1_1:_; and #10, #11
Formative Assignments 2 10% (10) T Zand 12 i_LT) 43, #4 and #6, #7
assessment | Projects / Lab. 1 10% (10) | Continuous | Al
Report 1 10% (10) 13 LO &5, #8 and #w
Summative Midterm Exam 2hr 10% (10) 7 LLO#1-#7 |
= — L - e
assessment | Final Exam 3hr 50% (50) 16 Al
Total assessment 100%{100 Marks) ‘
Delivery Plan (Weekly ‘;yIIabus)
Ls_).ba” L;PH}H ?-lﬂ.uu'l
Material Covered R
Week1 | Installation of Python and an Integrated Development Envir nment ([:)iﬁ_" o

Week2 | Python Fundamental: Introduction, Variables, Comments, Python Data Types 1

Week3 | Python Fundamental: Operators, Python C onditions and If statements, Pvthon | nnpa

Week4 | Python Fundamental: Functions: defining functions |1 arameters, and return values

Week5 | Lists, tuples, sets, and dictionaries

!

Week 6 Introduction to Class Fundamentals

Week 7 | Python - Object Oriented Programming ( :':hjec‘:_-.:inn ritance 1 olymor | hism) ‘.

Week 8 Mid-term Exam

Week 9 Reading and writing files in Python

Week 10 | Exception handling and error management i

Week 11 | Introduction to standard input/output and libraries

Week 12 | Exploring key Python libraries (e.g., NumPy, pan fas rn“a-tr"

Week 13 | Installing and using external libraries




Introduction to databases (SQLite, MySQL, or PostgreSQl) — -
Week 14

Connecting Python to databases |
Week 15 | python Project i

s — - e ——

Delivery Plan (Weekly Lab. Syllabus) |
Hall £ g0u))! gl |

Material Covered

Week 1 | Installation of Python and an Integrated Development Environment {l[)fg]

Week2 | Python Fundamental: Introduction, Variables, Comments, Python Data Types

Week 3 Python Fundamental: Operators, Python Cond itions and If 51 i.l"c-rn:;l_s,-l“‘*tlmi.z Loops,

Week 4 Python Fundamental: Functions: defining functions, parameters, and return values

Week 5 Lists, tuples, sets, and dictionaries

Week6 | Reading and writing files in Python T e - |

Week7 | Exception handling and error management == i

Learning and Teaching Resources
oydilly elasll jolae
Text | Availabie in the Library?
Required Texts "Python Cookbook" by David Beazley and BrianK. Jones: |  No
Recommended S _f - -NCI |
Texts } |
Websites https://www.coursera.org e ]
Grading Scheme
Slydl| hlases
Group Grade pesel] Marks % | Definition -
A - Excellent el 90 - 100 Qutstanding Performance
B - Very Good e L 80 - 89 Above average with some errors -
Success Group [
(50 - 100) C - Good BVES 70-79 Sound werk with notable errors
D - Satisfactory Jawgie 60 - 89 Fair but with major shortcomings
E - Sufficient J3ade 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (dadlaadl Wid) Cainly (45?‘3_- Mc::c_\:mrk required bul credit awarded
(0-49' F - Fail 44 Consider work required




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

rounding outlined above.




MODULE DESCRIPTION FORM

duwly Ml Boladl Caso g 72 g

Module Information

Module Title Algﬂl‘llhl‘ﬂ‘i :md Data btruttu res. Module Delivery
Module Type | C & Theory
T e I T [ Lecture
Module Code ~ HUC-AIDC223 5 Lab
ECTS Credits 6  Tutorial
[ Practical
SWL (hr/sem) 150 E L] Seminar
Modutle Level /4 5 \] Semester of Delivery | 4
Administering Department AQW:i }/ College College of Stience
Module Leader Muhannad mmed Jasim e-mail muhannad aF vasw@uubabylon edu.ig
Meodule Leader’s Acad. Title Teacher Meodule Leader's Qualification | Ph.D.
| Module Tutor Muhannad Mohammed Jasim e-mail muhannad_ai_va:.iry@ucbaby[c—n,edu.iq
Peer Reviewer Name | Name e-mail | E-mai}
— ||
HMic Lt e Approvil 21/09/2025 Version Number | 1.0
| Date
Relation with other Modules
S35 Al 3150l an A5
| Prerequisite module | HUC-AIDC123 = | semester | 2 |
| ————— e —— = |
| Co-requisites module None Semester !

_._"‘-h_
1| '-‘.‘

i' | "‘ il o

- —~-——u




[ Module Ai_ms, Learning Outcomes and Indicative Contents |

| dualiy¥ wbgiseally haill z8lg dewlyll B3ladl LOlanl i
g |

How to build your Algorithm (Programs) efficiently.

How to measure your algorithm complexity.

What data structure is appropriate for your algerithm,

Learning differant data structures,

Understand why this data structure is better than the other one.

Learning how to choose the best data structure for your algorithm.

learn how to deal with your problem, building its algorithm and fitting the
best data structures to it.

Module Objectives
dalyull Bakal! Lalial

RS S

How to measure the performance of your algorithm.

What are data structures and how to use them

Explain and utilize linked lists, stacks, queues and trees,

Apply design guidelines to evaluate alternative software designs.

Basic ability to analyze algorithms and to determine algorithm correctness

and time efficiency class.

Salal) plasll ilryina e Master a variety of advanced abstract data type (ADT) and data structures
izl and their implementations.

e Ability to apply and implement learned algorithm design techniques and data |
structures to solve problems,

Module Learning
QOutcomes

e ® o 0 @

_——

s Analysisin AEorit_hrEs: Basic concepts of complexity measures Recursion 1

e Basic Data Structures: Vector, linked list, stack, queue, dequeue, tree, trie,
set, and hashing '

o Search Algorithms: Linear search for unordered/ordered lists, binary search, ‘
and interpolation search

ol ‘5’1‘;’3-"-“'-"31 e Sorting Algorithms: Insertion sorts, exchange sort, selection sort, merge sort,
quicksort, bucket sort, radix sort, and topological sort |

® Object-oriented Programming: Abstract classes and abstract methods,
encapsulation, superclass and subclass, inheritance, and polymaorphism |

Indicative Contents

Learning and Teaching Strategies '
A L pesulg plailiiabemil ARl T )
There are a number of teaching and learning activities including lectures, laboratories |
and group projects. The concepts and principles of complexity analysis in algorithms, |
data structures, search algorithms, sort algorithms, and object-oriented programming |
will be covered in lectures. The implantations of data structures and algorithms in an |
object-oriented language will be taught during the lab i -ﬁ%ud-an:.sam quired

to perform a group project to apply the concepts a /pcrbf_ﬂo_;fe}héaﬂmﬁmg rse |
to critically analyses the given problem(s) and c at{'vet_y-\ hig’.;ﬁ;;olhﬁnn ). |
Students implement the solution(s) in an object-o rlf:ed"ﬁ_hm::;’ge.-&_! e | |

Strategies




Student Workload (SWL)
L ganl 10 J L guuins JUal) q;wl_).ﬂi Jasdl

i Structured SWL (h/sem) ' { Structured SWL (h/w) ,
7
i) I3k Jlial) @laziall alyll Jas 108 et gl L AJUal) plaziall gulyall Jas)) ll |
|
| Unstructured SWL (h/sem) : Unstructured SWL (h/w) g
Wl N Ul wlaiall gk gelyll Joond! " et granl (Al pliciaal) Al gulyll Janl |

' Total SWL (h/sem)

|
| chadll (Dl JUall \,EJl q‘h-‘-" Sl A3

| Module Evaluation

| i = 1 | Relevant Learning
. Time/Number Weight (Marks) Week Due | '
| Uutcume. N |
| Quizzes 2 10% (10) Sand 10 | LO #1, #2 and #10, #11 |
' Formative Assignments 2 10% (10) | 2and12 | LO#3, #4and #6,#7 |
assessment Pm_]_ects{l.ab. 3 10% i,’l.fj] Continuous | Al
Report ' 2 10% (10) 13 | LO#5, #8 and #10
Summative | Midterm Exam | 2hr C10%(10) 7 | LO#L-#7
assessment | FinalExam |  3hr l 50%(50) | 16 | Al
!-Tntal assessment S 1 itlﬁ%{ifﬁﬁz‘larksb ] i al

Delivery Plan [Wee_kly Syllabus)
Skl (£ eV rlgiall

" Material Covered

Week1 | Introduction to Algorithms and Data Structures

Week2 Afgofiihm Cumpgxitv and Asvn:lﬁ_tdtic Analysis :

 Week 3 Sorting Algorithms

. Week 4 Sorting Algorithms

 Week5 | Searching Allénr'nhms

Week 6 | Searching Algorithms

_Week 7 al First exam

Week 8 Arrays and Pointers

Week9 | Linked List




Week 10 | Stack and Queue
WeekT]. Tree lecture 1

Week 12 Tree lecture 2

Week 13 Graph
Week 14 Hashing
Week 15 | Second try exam

Week 15_" PrETparat_t‘_lr; week before the final Exam

j ] Déli\}erv Plan (Weekly Lab. Sy_rflabus)
s pwetigeall

Week 1 Implement Sorting algorithms. |

|
[- Material C;u;ed_
|
|
I

Week 2 | Implement Search Algorithms. i

Week 3 _ Student information wst_enr: using linked list or Color cubes games using Stack

| Weekd | A snake game using queue )

Week 5 Social Media connections using ﬁraph data structure

Week 6 Eﬁ’nblléﬂse:arch engine application using hash table data structure

1
: | Learning and Teaching Resources '
b
i | o = l |
! = . _LHJ.LJ|3P.L:\.‘J J..':Lg:m S o ;
| [ l Text Available in the Library?
1 T— — - —— —_ — - - - — - - _ ‘
i; Introduction to Algorithm, third Edition, Thomas H. Cormen
: Required Texts | Algorithms, fourth edition, Robert Sedgewick and Kevin Yes
i | Wayne
= IBE Introduction to Algorithm, third Edition, Thomas H. Cormen
EI -I R easdtie Algorithms, fourth edition, Robert Sedgewick and Kevin Yes
’ | Texts
| Wayne .
| Websites https://www.coursera.org/learn/data-structures |
- Grading Scheme
Oloyll Jalases
Group Grade sadall Marks % | Definition
A - Excellent bl 90-100 | Outstandipg Parfoumance -
Success Group | B -Very Good > L 80-83 Above avetage with some erfbrg,
(50 - 100) C - Good s 70-78 Sound work wm' “qotabl grrors
D - Satisfactory dawsia 60 - 69 Fair but with major gins
\ S




1T E- 5uf‘§i}.ient Jauda l 50 -59 Work meets mimimum friten@__ _ J
Fail Group r FX — Eail (dntlnadl B) Conely | (45-48) Maore work required but En_?-_dlt ﬂwnf_r__ip_d_ _|
l__[u ~49) | F—=Fail nanly (0-44) | Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark {for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to

condone "near-pass fails” so the only adjustment to marks awarded by the original marker{s) will be the automatic |
rounding outlined above. I




MODULE DESCRIPTION FORM
dslyld] B3l Loy 3943

Module Information
Ayl Bala)) Colaghas

Module Title Artificial Intelligence Algorithms Module Delivery
Module Type & K Theory
Module Code HUC-AIDC225 i
ECTS Credits 7 B Tutorial
O Practical
SWL (hr/sem) 175 1 Seminar
Module Level 2 Semester of Delivery 4
Administering Department AlS e P _College College of Science
Module Leader Dr. Ahmed Saleem Abbas M e-mail ahmed_saleam@hilla-unc.edu.iq
Module Leader’s Acad. Title | Professor” Module Leader’s Qualification | Ph.D.
Module Tutor Dr. Ahmed Saleem Abbas e-mail ahmed_saleam@hilla-unc.edu.ig
Peer Reviewer Name Name e-mail E-mail
:.'::"“‘ Faies et 21/09/2025 Version Number | 1.0
Relation with other Modules
Sy Ayl Slgall 2o 43I
Prerequisite module HUC-AIDC210 Semester 3

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LalayYl Cbgimally elasll z3lag dewhull B3l Lol

Module Objectives This module aims to provide a comprehensive understanding of Al algorithms, from
dayll Balad) Bl foundational concepts to practical applications, and to equip learners with the skills
needed to apply these algorithms in real-world scenarios.

Module Learning
Outcomes After completing the module

Balal) plasll ol ysee
Aualyll

Gaining a strong foundation in Al algorithms to address real-world challenges. Gaining
the ability in applying in different search algorithms, such as depth-first search and
breadth-first search.

Indicative Contents
LolapYl Slgioall

This indicative content aims to cover a broad spectrum of Al algorithms,
providing students with a comprehensive understanding of foundational
concepts, techniques, and their practical applications.

Learning and Teaching Strategies

oulailly ahall Slasmhias!

® Online Courses and Tutorials: Utilize online courses, tutorials, and video
lectures to provide structured learning materials.

Strategies
® Interactive Coding Exercises: Incorporate interactive coding exercises and
challenges to reinforce concepts and provide hands-on practice.
Student Workload (SWL)
gl 10 J Qguuma CIllall (ol Jaxul
Structured SWL (h/sem) - Structured SWL (h/w) 6
Jradll s CJlall glazisl bl Jaxdt L gauel Cliall @laziall gubyll Jasull
Unstructured SWL (h/sem) | 82 Unstructured SWL (h/w) 5
hadll I Clal platiall 42 byl Jased) L goaal (lial) @litiall b (gulplll Jaoul
Total SWL (h/sem)
Jaadll I Jlall JSU1 (gulylll Jasult »e

Module Evaluation




Time/Number | Weight (Marks) | Week Due m .
Quizzes 2 10% (10) Sand 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S (£ g Zlgial
Material Covered

Week1 | Introduction to Artificial Intelligence.

Week2 | General graph search algorithms and Tree structure search

Week3 | Uninformed (Blind) Search Algorithms: Depth First Search, Breadth First Search.

Week 4 Uninformed (Blind) Search Algorithms: Iterative Deepening Depth-First Search (IDDFS)

Week5 | Uninformed (Blind) Search Algorithms: Uniform Cost Search (UCS)

Week6 | stryuctures and Strategies for State Space Search

Week 7 Mid-term Exam

Week 8 Informed (Heuristic) Search Algorithms: Greedy Best-First Search

Week9 | |nformed (Heuristic) Search Algorithms: A and A* Algorithms

Week 10 | gigirectional Search

Week 11 | Dijkstra's search algorithm for Shortest Path

Week 12 | Kruskal's Algorithm

Week 13 | jj| Climbing

Week 14 Backtracking Search

Week 15 | peview of for the final Exam

a..&-""""

Delivery Plan (Weekly Lab. Syl /Z SE‘&




el (£ g0 Zlgiall

Material Covered

Week 1 Understanding the implement for the Al code

Week2 | ynderstanding the theoretical and practical of AL algorithm

Week3 | stryctures and Strategies for search algorithms

Week 4 Coding for the tree search and graph sorting

Week5 | coding for the Blind search

Week& | coding for the Heuristic Search

Week 7 Coding for the find the Best First Search and Hill climbing search

Week8 | coding for the Dijkstra's search algorithm to find the Shortest Path

Week 9 Coding for the Kruskal's Algorithm and prim's algorithm to find the shortest path

Learning and Teaching Resources
odly @lasll jolae

Text “1 Available in the Library?

1) Karumanchi, N. (2011). Data structures and algorithms

made easy in java. CareerMonk Publications.
Required Texts 2) Mehlhorn, K. (2013). Data structures and algorithms 1: No
Sorting and searching (Vol. 1). Springer Science &
Business Media.

Recommended
Texts

1) https://www.libgen.is/search.php?reg=data+structure+and+algorithms+in+java&open=08&res=

25&view=simple&phrase=1&column=def.

Websites 2) https://books.google.ig/books?hl=en&ir=&id=zdupCAAAQBAI&oi=fnd&pg=PA1&dg=+Data+stru
ctures+and+aigorithms+8ots=6A45pz6ohf&sig=LIAQSHfmXUkGK1QeROJYPQLEIkI&redir esc=y#v
=onepage&qg=Data%20structures%20and%20algorithms&f=false.

Group Grade gl Marks % | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I s 80-89 Above average with some errors
Success Group

C - Good e 70-79 Sound work with notable\errors
(50 - 100)

D - Satisfactory bhiigia 60 -69 M‘_l'_ﬁ map@ﬁw‘?hqgs

E - Sufficient Jgsdn 50-59




Fail Group FX - Fail

(Al 13) ol

(45-49)

More work required but credit awarded

(0=49) F-Fail

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

rounding outlined above.

ly

(0-44)

Considerable amount of work required




MODULE DESCRIPTION FORM
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Module Information

Ayl B3kl Sile glae
Module Title English Language Il Module Delivery
Module Type S ®Theory
Module Code HUC-UOA004 E’.{::'""’
s : g
SWL (hr/sem) 50 OSeminar
Module Level 2 Semester of Delivery 4
Administering Deparuyr/’_' _b AlS College | College of Science
Module Leader [3ssan es e-mail ammar_hassan@bhilla-unc.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification Master of Arts
Module Tutor Ammar Hassan Obayes e-mail ammar_hassan@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
;‘::m‘ Camhies Apprevol 21/09/2025 Version Number | 1.0

Relation with other Modules
Sy daanlylll 31 gadl ma 355Nl

Prerequisite module HUC-UOADO3 Semester 1
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Lol Gbgimally @lat)] 8y Ayl Boledl o1l

Module Objecti Enhance Language Proficiency: The course aims to enhance students'
language proficiency in English, including their reading, writing, speaking, and
listening skills. It focuses on improving grammar, vocabulary, pronunciation,
and overall communication abilities

dalyl! Bolad) Cilaal

Developing advanced reading comprehension skills and critical analysis of
various texts.

Enhancing writing skills across different genres and formats.

Improving oral communication and presentation skills.

Module Learning Expanding language proficiency in English, including grammar, vocabulary,
Outcomes and pronunciation.

Analyzing and interpreting literary works from diverse genres and periods.
olell @latll Ooloryiea Conducting effective research and demonstrating information literacy.
Ayl Cultivating critical thinking skills and forming well-supported opinions.

Enhancing intercultural communication and understanding.

Fostering creativity and imaginative expression through literature and
writing.

Cultivating a love for lifelong learning in the field of English.

Study of various literary genres, such as poetry, drama, and prose.
Analysis of literary works from different periods and cultural contexts.
Development of critical reading and interpretation skills.
Exploration of language and linguistics, including grammar, syntax, and phonetics.
Indicative Contents | |ntroduction to literary theories and their application in analyzing texts.

Al Y Sibgisall Practice in academic writing, including essay composition and research skills.
Development of oral communication and presentation skills.
Examination of cultural and historical contexts that influence literature.
Integration of technology and digital resources in language and literary studies.
Opportunities for creative writing and expression.

Learning and Teaching Strategies

oulaslly hasdl ol

1. Reading and Text Analysis: Provide a Jéﬁety of reading materials, including
literary texts, articles, and authentic sources. Guide students in analyzing and
interpreting texts, identifying main ideas, and extracting key information.
Facilitate class discussions to promote comprehension and critical thinking.

2. Writing Workshops and Peer Feedback: Conduct writing workshops where
students can refine their writing skills and receive feedback from peers and

Strategies the instructor. Incorporate writing exercises that focus on specific writing
techniques and genres. Provide guidance and support in the writing process,
including brainstorming, drafting, revising, and editing.

3. Presentations and Public Speaking: Assign oral presentations on various

topics to enhance students' public speaking skills. P uidelines and
practice opportunities for effective delive rgapization, andVTsyal aids
Offer constructive feedback to help st s

" en tion

g



skills.

4. Grammar and Vocabulary Activities: Incorporate interactive grammar and
vocabulary activities, such as exercises, games, and quizzes, to reinforce
language skills. Provide explicit instruction on grammar rules and strategies
for vocabulary acquisition. Encourage students to use new grammar and
vocabulary in context.

Student Workload (SWL)
ke gassl 10J Gguuzne Clall ooyl Jazudl
Structured SWL (h/sem) 33 Structured SWL (h/w) 5
el s Clall laiall gyl Jall ke gl (Jlall elaziall gubdll Jasul!
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 3
Joaill I35 Mol lsziall g (gl Jorl e gl Ml il g (gebpdl Ja)
Total SWL (h/sem) 50
Jradll I Jlall (K gl ) Jasudl
Module Evaluation
duwlydll Bale)) VT
Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 Continuous | All
Report 1 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1-#7
assessment Final Exam 3hr 50% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Sylla_l:ius)
‘_5_7}:4.“ hfy-w}" clq.n.nJl

Material Covered

Hello
Week 1 Grammar spot (is, are, am)

Possessive Pronouns




Everyday English (conversation)
Word order
Sounds

Week 2

Your world
Nationalities
Grammar spot (abbreviations, Completing a question, Checking the correct sentence)

Complete a conversation

Week 3

All about you

Grammar spot (Negatives, abbreviations, and Short answers )
Writing Personal information (profile)

Listening to a conversation

Social expressions and jobs

Week 4

Family and friends

Objective Pronouns

Possession (Possessive pronouns, Possessive S, Has and have)
Grammar spot (Checking the correct sentence)

Pronunciation

Week 5

The way | live

Vocabulary: sports, food, and drinks

Grammar spot: (positive, negative, adjectives, and articles: a/an)
Listening and speaking

Matching countries with nationalities

Week 6

Every day

Writing (times)

Grammar spot (present simple and its adverbs)
Pronunciation (s)

Vocabulary and speaking

Prepositions

Week 7

Mid-term Exam

Week 8

My favourites/Where | live

Grammar spot: Question words, positive, negative, question, and word order.

Conversation : using this/ that

Vocabulary: completing adjectives, synonyms and antonyms, Everyday English (places and activities).

Writing a letter, a postcard and a paragraph. Everyday English: directions

e ——
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Times past

Grammar spot: passive voice, past simple, questions, past tense adverbs, and question words.
Week 9 | Reading and speaking: past form

Vocabulary: Using have, do, go, and time expressions

Listening and speaking: sport, leisure, seasons, and months.

We had a great time

Grammar spot: past tense: regular and irregular forms

Week 10

Pronunciation of /t/, /d/ and /id/

Vocabulary: technical terms

I can do that

Grammar spot: can, adverbs (fast and well), Regular adverbs, and request and offer
Week 11

Pronunciation of can

Vocabulary and speaking: adjectives, and everyday English

Please and thank you

Speaking : activities and places,

Week 12 | Grammar spot: would like, some and any, always, and now and soon
Reading and speaking: food names, and everyday English (signs all around)

Vocabulary: Technical expressions

Week 13 | Second Exam

Here and now
Week 14 | Vocabulary and listening : colours, opposite verbs, everyday English (sense terms)

Grammar spot: present continuous

It’s time to go
Writing: transport

Grammar spot: going to and present continuous, and Question words

Week 15

Vocabulary revision, Everyday English (social expressions), and Technical abbreviations.

Pronunciation of two and three syllables

Learning and Teaching Resources
ouydlly elasll jolas
Text Available in the Library?

Required Texts Headway Plus Beginner, by John and Liz Soars,2010 Yes
Recommended
Texts
Websites




Grading Scheme

Oyl lalases

Group Grade aazll Marks % | Definition

A - Excellent Il 90 - 100 Outstanding Performance

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

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (d)laal) UB) Cawsly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

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

automatic rounding outlined above.




MODULE DESCRIPTION FORM

dwlyddl Boledl Caso g Zrd god

Module Information
Ay ) 33La)l Slaglase

Module Title Al) alad Sl Module Delivery
Module Type C ® Theory
Module Code HUC-AICD224 O Lecture
ECTS Credits 6 Lab
(X Tutorial
SWL (hr/sem) 150 O Practical
[0 Seminar
Module Level 2 Semester of Delivery 4
Administering Department AlS College College of Science
Module Leader Alyaa Abdull Kadhyrﬂ‘ﬂ'i’d{ _’/,_j;ﬂ-mall alyaa_abdulkadhim@hilla-unc.edu.ig
Module Leader's Acad. Title j}, M " | Module Leader’s Qualification MSC.
Module Tutor M’d‘lmi(adhum H;di e-mail alyaa_abdulkadhim@hilla-unc.edu.iq
Peer Reviewer Nar’ne Name e-mail E-mail
miﬂc Committes Approvel 21/09/2025 Version Number 1.0
Relation with other Modules
S>3 Ayl Sl gall ae A3
Prerequisite module HUC-AIDS214 Semester 4
Co-requisites module Semester




Module Aims, Learning Outcomes and Indicative Contents

Lol Sbgially ehasll Z8659 dealydl S3kal) Blunl

Module Objectives
Lyl 3okl Clual

Machine Learning Course aims to equipe students with a solid foundation of learning
algorithms concepts and theories, including supervised and unsupervised learning.
Students are expected to have a comprehensive understanding of the fundamental
concepts and techniques of machine learning, regression modules, naive bayes, and
more advance concepts including support vector machine and neural networks.

Module Learning
Outcomes

Bolall alall Colryue
dasslyll]

By the end of the modaule, students should be able to:

1- Understanding core concepts of machine learning, including supervised and
unsupervised learning, neural networks, and various algorithms.

2- Developing a strong foundation in mathematics and statistics, which are
essential for understanding machine learning algorithms.

3- Gaining hands-on experience in implementing machine learning algorithms
and models using programming languages like Python.

4- Learning how to preprocess and clean data effectively, as high-quality data is
crucial for accurate machine learning model training.

5- Understanding how to evaluate the performance of machine learning
models, including metrics like accuracy, precision, recall, and F1-score, and
techniques like cross-validation.

6- Exploring practical applications of machine learning across various domains,
such as healthcare, finance, natural language processing, and computer
vision.

Linear Algebra

5 U Probabili d Statisti
robability and Statistics
Lol Olgizal! v )
g Hypothesis Testing
Learning and Teaching Strategies
ﬁlﬂj‘_’ plll“ Sl Al
Hands-on Practical Exercises
Case Studies and Real-World Examples
Strategies ¥

Collaborative Learning
Continuous Assessment and Feedback




Student Workload (SWL)
LC_,..a.ml Vol ) g0 g..Ju:.U wb.dt Ja:n."

Structured SWL (h/sem) 4% Structured SWL (h/w) 6
Jnadll Il Jlall elaziall guhdl Jaul s gonl (Jlall @laziall gubyll Janll

Unstructured SWL (h/sem) - Unstructured SWL (h/w) »
il I (Jlall plaziall pi bl Jasull s gl lall @laziall & gwpll Jacnll

Total SWL (h/sem) -

dradll I Il S qulpl)l Jae)l

Module Evaluation

Ayl Bola)l @uals
Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 5% (5) Continuous | All
Report p | 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 20% (20) 7 LO#1-47
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
L_s_)h-"-“ gf»‘”.mjl cl&.aﬂ
Material Covered

Week 1 Inferential Statistics

Week 2 Hypothesis Testing

Week 3 Introduction to Machine Learning (supervised, unsupervised, reinforcement learning)

Week 4 Linear Regression Module

Week 5 Logistic Regression

Week 6 | Naive Bayes

Week 7 Model Selection + (Skill test)

Week 8 | Support Vector Machine (SVM)




Week 9 | Tree Models
Week 10 | Random Forests
Week 11 | Boosting
Week 12 | Time Series Analysis and Forecasting using ARIMA models
Week 13 | Advanced Model Evaluation (Cross-validation and Performance metrics)
Week 14 | Capstone Project
Week 15 | Case Study + (Skill test)
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Sl L?c,._uvl zlg!
Material Covered
. Install Python and essential libraries (e.g., NumPy, scikit-learn).
Week 1
Verify your environment with a "Hello, World!" ML program.
Implement a simple linear regression model.
Week 2
Perform data preprocessing and visualize results.
Implement a logistic regression model for binary classification.
Week 3
Evaluate the model using accuracy, precision, recall, and F1-score.
Implement decision tree models for classification and regression.
Week 4
Explore tree visualization and interpretability.
Understand the concept of ensemble learning.
Week 5
Build and evaluate Random Forest models.
Learn about boosting algorithms, like AdaBoost and Gradient Boosting.
Week 6
Implement a boosting model for classification.
Explore cross-validation methods (e.g., k-fold cross-validation).
Week 7

Learn about various performance metrics (e.g., accuracy, precision, recall).




oudlly eladl obae
T

ext Available in the Library?
Required Texts Machine Learning Algorithms No
Recommended
Machine Learning Concepts No
Texts
Websites
Grading Scheme
Ol lalases
Group Grade puasl! Marks % | Definition
A - Excellent sl 90 - 100 Outstanding Performance
B - Very Good R 80 -89 Above average with some errors
Success Group
(50 - 100) C - Good RV 70-79 Sound work with notable errors
D - Satisfactory bugie 60 - 69 Fair but with major shortcomings
E - Sufficient Jguia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadleall 43) ly | (45-49) More work required but credit awarded
(0 -49) F - Fail sl (0-44) Considerable amount of work required

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

rounding outlined above.




MODULE DESCRIPTION FORM

Module Information
Lyl 33kl Sleglan

Modaule Title daiial) Auiudl) daa ) Module Delivery
Module Type C X Theory
Module Code HUC-AIDC222 sa ™
ECTS Credits ” & Tutorial
[ Practical
SWL (hr/sem) 175 (] Seminar
Module Level 2 Semester of Delivery 4
Administering Department AlS e College College of Science
Module Leader Ashraf Farhan Hate% _e-mail ashraffarhan226@hilla-unc.edu.iq
Module Leader’s Acad. Title Asst. TE\B/d‘I-';F Module Leader’s Qualification Msc.
Module Tutor Ashraf Farhan Hatem e-mail ashraffarhan226@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
:::::“ﬁ‘ Eamieiise foumen 21/09/2025 Version Number | 1.0
Relation with other Modules
Ls_,:'&l Ayl dlgall o A3Mall
Prerequisite module HUC-AIDC213 Semester 3
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Lol Glgixally eladll 859 duslydl] Balall Colal

1. Introduce the principles of object-oriented programming in a higher-level
programming language in c++.

2. Analyze a problem statement to develop a mental model of objects

Module Objectives necessary to create a software architecture

Ayl Baladl 31 ol 3. Utilize object-oriented programming to frame software architectures, with
care towards separation of concerns and abstraction
Gain skills in designing, and programming software for reuse of code.

5. Establish development methods in object-oriented programming to qualify
students for teaching the language in other settings

® Explain the motivation for and development of object-oriented programming
languages.
* Produce a set of use cases given a problem statement.

MDRE L earnig * Produce class diagrams, object interaction diagrams and object state transition
Outcomes diagrams for a given problem.
* Describe the essential features of an object-oriented programming language.
Bl P-L'm Slorye * Produce and/or debug code fragments that illustrate principles of object-oriented
dasly )l software development.
» Describe the principles for testing object-oriented software and derive sets of test
data given a specification.
Structured programming
Procedural programming
Abstract data types (ADTs)
Type of variable and range of applicable operations
Indicative Contents

Use of classes in object-oriented programming
sl Cbgixall How coupling and cohesion are implemented in OOP
Abstraction and Encapsulation

Data hiding/information hiding

NSRS S SN NS

Classes and objects instances

Learning and Teaching Strategies

pedailly lazd) ol sl

Strategies in lectures. Students will also learn computed p 23 3 | B!




Student Workload (SWL)
e gl ) o) [ETPE V) Jlal) L_S“"!)'UI presl

Structured SWL (h/sem) - Structured SWL (h/w) 8
Jadll I Clall glaziall gelyill Joad| b gl (Ul @lazial) gyl Jasull

Unstructured SWL (h/sem) o Unstructured SWL (h/w) .
i)l IS Ul alaiall a2 gwhiall Joaull Legunl Clall @laziall p gulyd! Josu

Total SWL (h/sem) <00

! 3 clall S gyl Jasnd)

Module Evaluation
Lyl Bola)) @i
Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) Sand 10 | LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) | 2and12 | LO#3, #4 and #6, #7
assessment | Projects / Lab. 1 10% (10) Continuous | All — |
Report 1 10% (100 | 13 LO#5, #8and #10
Summative Midterm Exam 2hr 10% (10) | 7 LO #1 - #7
assessment | Final Exam 3hr 50% (50) i 16 All -
Total assessment 100% (100 Marks) |
Delivery Plan (Weekly Syllabus) |
Sl (£grdl zlginl
Material Covered

Week 1 Fried function

Week 2 | Polymorphism Based on Overloaded Methods -

Week 3 Polymorphism, Type Conversion, Casting, Etc.

Week 4 | Abstract class.

Week 5 | Exception Handling




Week 6 | Event Handling

Week 7 | Using (try, catch, throw and final) with Exception

Week 8 Interface

Week 9 Inner class

Week 10 | Static Members

Week 11 | Encapsulation

Week12 | Mid exam

Week 13 | Purpose of Framework Interfaces

Week 14 | File

Week 15 | OOP Project

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
isall g-,a_mﬂl z gl

Material Covered

Week 1 Lab 1: write a program to implement inline function

Week 2 Lab 2: write a program to implement all types of constructors

Week 3 Lab 3: write a program to implement multiple inherence

Week 4 Lab 4: write program to demonstrate pointer to object o

Week 5 Lab 5: write a program to demonstrate pointer to derived class

Week 6 Lab 6: write program to demonstrate function overloading

Week 7 Lab 7: write program to read and write data to and from a file

Learning and Teaching Resources

w—\.’db ‘d.l.ﬂl‘)ahcu
Text Available in the Library?
Object-oriented programming with C++ by E.Balagurusamy,
Required Texts Yes
2nd Edition, TMH.
1. Object Oriented Design by Rumbaugh (Pearson
Recommended publication)
Texts 2. Object-oriented programming in Turbo C++ By Robe y\
Lafore, Galgotia Publication. ”
Websites https://www.coursera.org - |




Grading Scheme

Ol lalases

Group Grade ppehazll Marks % | Definition

A - Excellent el 90 - 100 Outstanding Performance

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

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

E - Sufficient Jgada 50-59 Work meets minimum criteria
Fail Group FX - Fail (dadlaall L3) sl | (45-49) More work required but credit awarded
(0 -49) F - Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM

Module Information
Anlyidl Balall ol glas
Module Title T4 ad) Al Module Delivery
Module Type S ® Theory
Module Code HUC-UOA002 Y
O Lab
ECTS Credits % 0 Tutorial
O Practical
SWL (hr/sem) 50 [] Seminar
Module Level 2 Semester of Delivery 4
Administering Department AlS College College of Science
Module Leader dugd Bjax sle /ﬂé)’/ - e-mail ganl62gna@gmail.com
Module Leader’s Acad. Title el | Module Leader’s Qualification | obssS5
Module Tutor g Byax- e e-mail gan162gna@gmail.com
Peer Reviewer Name Name e-mail E-mail
so‘:f:"ﬂ‘ Coine Apphoue 21/09/2025 Version Number | 1.0

Relation with other Modules
S>3 Ayl dlgall ao A5l

Prerequisite module None Semester

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

oLy Sbgimally @lasll 7559 dasl)dll Bolall C3lua

Module Objectives
L)l Baladl C3luaf

buclgdy duyall dall Slulad Je ddlall audas -
ohalll Las Je )l @udas -

Module Learning L Gl el e Gl G o -
Outcomes ‘r‘,‘u“ll J'J‘I""u el aduly Jaadl el 4aS Qllall — L.JI -
damaall O luall Jlaaid e 5yl -
Balal) aladll Ol J
hb‘:‘h‘l Olysee el Jlgadl (§ i salll A8 ke e 3 5
Indicative Contents - N o
3:'-3‘.&)" I.'.Jl‘-l,ﬁ.m.“
Learning and Teaching Strategies
Eakailly elaz)l Oloeds| Al
L)“)‘ﬂl i.r.Li‘,.l M“J‘Lﬁu -
oo Al B4 gallly Al 4Gy )l -
Strategies B ol Bl & gy Ja 3 el gas Jo 6 pumlaali Byl -
Slaad gl Ualilll aay calldall Cadss -
Student Workload (SWL)
. . lcwl \OJQMQJM‘?»!J.UI&:;"
Structured SWL (h/sem) - Structured SWL (h/w) 2
hadll I CJlall alaziall quhyll Joond! Lt gl Clal @laziall (guylll Jasull
Unstructured SWL (h/sem) ¥4 Unstructured SWL (h/w) i
dradll JMs Clall @laziall pd gl ol Lt gl Llall @laziall & (gubydll Jasnd)
Total SWL (h/sem) -
dradll s Il S eyl Jandl
Module Evaluation
i,..ab..di 8ol ‘q._...:.ﬁ:;
Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative —_— ——
~ s Assignments 2 10% (10) O #3, #4 and #6, #7
estm e = R\~ , ]
Projects / Lab. _‘-"-_ s/ %




Report 1 10% (10) 13 LO #5, #8 and #10
Summative | Midterm Exam 2hr 20% (20) 7 LO #1 - 47
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
%, S ) gl
Material Covered
Week1 | &y o 45 2l
Week 2 A jall 3 8 jaall Slae Y
Week 3 ) sike ¢ il ¢ Aia (alae YTy 5 ghall TG
Week 4 o STy 33all iy yu3
Week 5 Jeld (5 e smll e plaay e
Week 6 4 ylatall y U siall 5 jagl) LS
Week 7 Olnial
Week 8 aalll Ay s
Week 9 Un guazally ada yy yall ol 45
Week 10 - Ually sl 43S
Week 11 gl gl g ala3l
Week 12 Lee! gl 5 ilelell
Week 13 Lo gl s il
Week 14 Yool o Lal) Ca Gl 5)e om0 b Y laml
Week 15 )l ¢ of) Y lanial
Week 16 Sl Olzadl
Learning and Teaching Resources
owyallg \“L‘;‘" 2olas
Text Available in the Library?
Required Texts Golmall Gy iy aldallliel 5 b
Recommended
Texts
Websites
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Grading Scheme

O T, Slomyll lalases

Group Grade adazll Marks % | Definition

A - Excellent Jlsal 90 - 100 Outstanding Performance

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

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

E - Sufficient Jgudia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axdlnall uB) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

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

Module Information
Aoyl B3La)) iloglas

Module Title Advance Machine Learning Module Delivery
Module Type C & Theory
CLecture
Module Code HUC- AIDC316
X Lab
ECTS Credits 6 X Tutorial
OPractical
SWL (hr/sem) 150 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department AIS Coliege College of science
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor \ y| Module Leader’s Qualification Ph.D.
Module Tutor Asaad Sabah Hadi-"ﬂTL/ \ e-mail Asaad _sabah@hilla-unc.edu.ig
Peer Reviewer Name Name e-mail E-mail
;‘::ﬂﬁ': FeSERAsprovE 20/09/2025 Version Number | 1.0

Relation with other Modules

S35 dlyld! slgall as A3l

Prerequisite module HUC- AIDC224 Semester 2

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Gl Yl Cbgizally eladll Z515 g Ayl 53la)l Ol

Throughout this advanced machine learning course, students will delve into a
comprehensive range of topics to elevate their understanding and proficiency in the
field. The objectives include mastering advanced machine learning techniques in
which students will gain expertise in dimensionality reduction, feature extraction,
and in-depth exploration of neural networks, allowing students to comprehend
multilayer perceptrons. With this knowledge, they will be well-equipped to tackle
complex machine learning projects. The syllabus also includes reinforcement learning
principles, policy optimization, and an exploration of diverse machine learning
applications, ensuring that students emerge with a profound understanding of
advanced machine learning and neural networks.

Module Objectives
Ayl Baladl CBlaa

By the end of the module, students should be able to:
1. Students will demonstrate a deep understanding of Support Vector Machines
and will be capable of utilizing kernel methods to extend SVMs to more
complex data.

Module Learning 2. Students will become skilled in various clustering techniques including K-

QOutcomes MaSTE,

3. Students will understand the importance of feature extraction and reduction
alal) @ladll Colryrs in high-dimensional data and apply these methods effectively.
Ayl 4. Students will master the foundations of artificial neural networks, including

multilayer perceptrons (MLPs).

5. Students will understand the principles of reinforcement learning and
Markov decision processes to solve complex problems. They will also explore
policy optimization methods and actor-critic approaches.

Kernel functions and non-linear classification.

Indicative Contents Spectral clustering and other advanced clustering algorithms.
Lol Obgieall Principal Component Analysis (PCA) in-depth.

Activation functions and backpropagation.

Learning and Teaching Strategies

Hands-on Practical Exercises

Case Studies and Real-World Examples
Collaborative Learning

Continuous Assessment and Feedback

Strategies




Student Workload (SWL)
LE"._-.wl Vol 2 gunsxo g..JLhU k,?'”b"m L}A:dll

Structured SWL (h/sem) - Structured SWL (h/w) "
il I3l Ul elaziall gwhll Jasel L ol LUl @it byl Josul

Unstructured SWL (h/sem) 55 Unstructured SWL (h/w) 5
Jraddl I Cdlall elaziall pd gwhudl Joodl b gl Il @laziall 2 (gwbyll Jazedl

Total SWL (h/sem)

Jradll g5 el S gyl Jasell 125
Module Evaluation
Aoyl 8okl @
Time/Number | Weight (Marks) Week Due Bt e
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 5% (5) Continuous | All
Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 20% (20) v LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sykadl (£l lgiall

Material Covered

Week 1 Introduction to Artificial Neural Networks
Week 2 Multi-layer Perceptrons (MLPs)

Week 3 Support Vector Machine and Kernel Methods
Week 4 Ensemble Learning Approach

Week 5 Introduction to Unsupervised learning

Week 6 K-Means Clustering

Week 7 Spectral Clustering

Week 8 Principle Component Analysis (PCA)




Week 9

Advanced feature extraction technigues

Week 10 | Advanced time series modeling techniques

Week 11 | State space models and hidden Markov models

Week 12 | Reinforcement Learning and Policy Optimization

Week 13 | Markov decision proc_esses (MDPs) o -
Week 14 | Capstone Project

Week 15 | Case Study + (Skill test)

“Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 | Set up the Python environment for neural networks and machine learning.
Week 2 | Build and train MLPs for classification and regression tasks
Week 3 Build and train MLPs for classification and regression tasks
Implement SVMs for classification problems.
Week 4
Experiment with different kernel functions.
Implement SVMs for classification problems.
Week 5
Experiment with different kernel functions.
Explore ensemble methods like bagging and boosting.
Week 6
Build and evaluate ensemble models.
Explore ensemble methods like bagging and boosting.
Week 7
Build and evaluate ensemble maodels.
Week 8 | Apply clustering algorithms to unlabeled data.
Week 9 | Apply clustering algorithms to unlabeled data.
Implement K-Means clustering on real-world datasets.
Week 10
Explore spectral clustering for non-linearly separable data.
Implement K-Means clustering on real-world datasets.
Week 11
Explore spectral clustering for non-linearly separable data.
Week 12 | Implement PCA for dimensionality reduction and data visualization.
Week 13 | Implement PCA for dimensionality reduction and data visualization.
Understand state space models and Hidden Markov Models (HM
Week 14

Implement HMMs for sequential data analysis.




Experiment with policy optimization algorithms.

Solve simple MDP problems and apply RL techniques.

Understand state space models and Hidden Markov Models (HMMs).

Implement HMMs for sequential data analysis.

Week 15
Experiment with policy optimization algorithms.
Solve simple MDP problems and apply RL techniques.
Learning and Teaching Resources
u.u._.l)-ll]'a_’ P.la.i.“ _}.)L.a.n
Text Available in the Library?
Required Texts Machine Learning Algorithms No
Recommended
Machine Learning Concepts No
Texts
Websites
Grading Scheme
Ol dalaseo
Group Grade el Marks % | Definition
A - Excellent il 90 - 100 QOutstanding Performance
B - Very Good Mo e 80 -89 Above average with some errors
(S;;:t_:elsoso()iroup C- Good RVES 70-79 Sound work with notable errors
D - Satisfactory Lougia 60 - 69 Fair but with major shortcomings
E - Sufficient Jg4do 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aol A3) Cawly | (45-49) More work required but credit awarded
(0-49) F — Fail aaly (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
Ayl 3oLl leglas
Module Title Compilers Module Delivery
Module Type C B Theory
Module Code HUC-AIDC311 U Lecture
X Lab
ECTS Credits 5 [J Tutorial
[ Practical
Module Level 3 Semester of Delivery 5 _
|

Administering Department AlS College College of Science |

—
Module Leader Name: Ali Faris Razzaq e-mail ali.faris@hilla-unc.edu.ig
Module Leader’s Acad. Title Asst. Teacher Module Leader’s Qualification MSc.
Module Tutor Name: Ali Faris Razzaq e-mail ali.faris@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
Sciemific Commiktes Approvel 21/09/2025 Version Number | 1.0
Date

‘ y
/x
Relation with other Modules
| S5V Ayl slgall ae a3
' Prerequisite module None

Co-requisites module None




Module Aims, Learning Outcomes and Indicative Contents

Gy Olbgimally plad)l Z2319 Ayl 3okl Ll

Module Objectives
Ayl Bolall Colual

The objective the compiler course is to understand the basic principles of compiler
design, its various constituent parts, algorithms and data structures required to be

used in the compiler.

Module Learning
Outcomes

Balal) ehadll Slory3ee
Aoy

-

1. Understand the fundamental concepts of compiler design: Students should
be able to comprehend the basic principles, techniques, and compoenents
involved in designing and implementing compilers.

2. Analyze and describe the various phases of a compiler: Students should be

able to explain the different phases of a compiler, including lexical analysis,
syntax analysis, semantic analysis, intermediate code generation,
optimization, and code generation.

3. Implement a compiler: Students should gain practical experience by

implementing a simple compiler for a programming language. This may
involve designing and developing the lexical analyzer, parser, semantic
analyzer, and code generator.

4. Apply formal language theory: Students should understand formal languages,

regular expressions, context-free grammars, and automata theory, and be
able to apply this knowledge to analyze and manipulate programming
languages.

5. Perform lexical and syntactic analysis: Students should be able to develop

lexical analyzers and parsers to break down the source code into meaningful
tokens and construct the corresponding parse tree or abstract syntax tree.

6. Conduct semantic analysis: Students should learn how to perform semantic

analysis, including type checking, symbol table management, and static
analysis techniques to ensure program correctness and identify potential
errors.

7. Understand intermediate representations: Students should become familiar

with various intermediate representations used in compilers, such as three-
address code, abstract syntax trees, and control flow graphs. They should
understand how to manipulate and optimize these representations.

8. Apply optimization techniques: Students should learn about common

compiler optimization techniques, such as constant folding, common
subexpression elimination, loop optimization, and register allocation. They
should be able to apply these techniques ta improve the efficiency of
generated code.

9. Generate machine code: Students should understand the process of

generating machine code or assembly language from the intermediate

representation. They should be able to app MMQQ‘R gorithms and

handle low-level details such as instru
10. Test and debug compilers: Students s
debugging compilers. They should befg
compiler implementation and evaluaté
generated code. i .
11. Stay updated with current compiler trends: Students should be aware of




recent developments and trends in the field of compiler design, including
just-in-time (JIT) compilation, language-specific optimizations, and
parallelizing compilers.

Indicative Contents
LolayY Sbgamall

Introduction to compilers
e Overview of the compiler structure and its role in software
development
e Compilation process and phases
e Types of compilers (e.g., native compilers, just-in-time compilers)
Lexical analysis
e Tokenization and regular expressions
e Lexical analyzer design and implementation
e Scanning techniques (e.g., finite automata, regular expressions, lexer
generators)
Syntax analysis
e Context-free grammars and parsing techniques
e Top-down parsing (e.g., recursive descent parsing)
e Bottom-up parsing (e.g., LR(0), SLR(1), LALR(1), and LR(1) parsing)
e Parser generators (e.g., Yacc, Bison)
Semantic analysis
¢ Symbol tables and identifier management
e Type systems and type checking
e Attribute grammars and semantic actions
e Static analysis and error detection
Intermediate code generation
e Intermediate representations (e.g., abstract syntax trees, three-
address code)
e Syntax-directed translation and code generation
e Control flow analysis and basic blocks
e Code optimization at the intermediate representation level
Code optimization
e Common optimization techniques (e.g., constant folding, common
subexpression elimination)
¢ Loop optimization (e.g., loop unrolling, loop fusion)
e Data-flow analysis and optimization
e Register allocation and instruction scheduling
Code generation
e Target machine models and instruction sets

e Instruction selection and mapp: Ng

e Addressing modes and mem - iz 5 N

e Runtime support for gene ate com Qn e librarids, exception
handling)

Compiler testing and debugging
e Testing strategies for compileds,
e Compiler validation techniques
e Debugging and error handling in compilers




e Performance evaluation of generated code
9. Advanced topics
Just-in-time (JIT) compilation
Language-specific optimizations
Parallelizing compilers
Recent trends and research directions in compiler design

Learning and Teaching Strategies

ﬁJ.vJJI_g ‘q.Lu.'Ul (3] PE ) rowe

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

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

Student Workload (SWL)
LC-_,.,..A'I Yol & genen ;,JUQ.U {é“’b*ji JA.::.“

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

sl s Ll claiiall ol ool Lt gad Ul @laziall galyadl Jaxll

Unstructured SWL (h/sem) . Unstructured SWL (h/w) 5

hadll s CJlall @laziall p gulyll Jasull L gl Ul @lziall gk gulydl Jaznll

Total SWL (h/sem) o

Jiadll P CJlall (I (gl Jodl

Module Evaluation

-

Time/Number | Weight (Marks) Week Due 'R_ele\f_a‘nt i

Quizzes 2 10% (10) _/’ W _E:“;mfina\u 10, #11
Formative Assignments 2 10% (10) { 1 4 a\rd y&, #7
assessment Projects / Lab. 1 10% (10) o Al

Report 1 10% (10) :
Summative Midterm Exam 2hr 10% (10) ; y LO #1-47
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
Sl (£ 9mud Zlginll

Material Covered

Introduction to Compilers

Week 1 e Overview of compilers and their role in software development
e Compilation process and phases
o Types of compilers
Lexical Analysis
Week 2 e Tokenization and regular expressions
e Lexical analyzer design and implementation
e Scanning techniques
Syntax Analysis (Part 1)
Week 3 e Context-free grammars and parsing techniques
e Top-down parsing
Syntax Analysis (Part 2)
Week 4 e Bottom-up parsing
e Parser generators
Semantic Analysis (Part 1)
Week 5 e Symbol tables and identifier management
e Type systems and type checking
Semantic Analysis (Part 2)
Week 6 e Attribute grammars and semantic actions
e Static analysis and error detection
Week 7 Mid-term Exam + Static analysis and error detection
Intermediate Code Generation
Week 8 e Intermediate representations
e Syntax-directed translation and code generation
Control Flow Analysis and Optimization
Week 9 e Control flow analysis
e Basic blocks
e Code optimization at the intermediate representation level
Code Optimization (Part 1)
Week 10 e Common optimization techniques
e Loop optimization
Code Optimization (Part 2)
Week 11 e Data-flow analysis and optimization
e Register allocation and instruction scheduling
Code Generation
Week 12 ¢ Target machine models and instruction sets
o Instruction selection and mapping A
Memory Management and Runtime Support ' /
Week 13 e Addressing modes ¥t

e Memory management
e Runtime support for generated code




Compiler Testing and Debugging
e Testing strategies for compilers
Week 14 e Compiler validation techniques
e Debugging and error handling in compilers
°
Advanced Topics
Week 15 e Just-in-time (JIT) compilation
e Language-specific optimizations
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Axall (£ zlgial)
Material Covered
Week 1 Lab 1: Introduction to Compiler Tools and Setup
e Introduction to compiler development tools (e.g., Lex, Yacc/Bison)
Week 2 e Setting up the development environment for compiler labs
e |Installing and familiarizing with compiler tools
Week 3 Lab 2: Lexical Analysis Lab
e |mplementing a lexical analyzer using Lex or a similar tool
Week 4 e Testing and validating the lexical analyzer with sample inputs
Week 5 Lab 3: Syntax Analysis Lab
e Implementing a recursive descent parser or a bottom-up parser
Week 6 e Constructing and analyzing parse trees for sample inputs
Week 7 Lab 4: Semantic Analysis Lab
e Building a symbol table and performing type checking
Week 8 e Handling semantic errors and reporting them in the compiler
Week 9 Lab 5: Intermediate Code Generation Lab
e Generating intermediate code (e.g., three-address code)
Week 10 e |mplementing basic optimizations at the intermediate representation level
Week 11 | Lab 6: Code Generation Lab
¢ Mapping intermediate code to target machine instructions
Week 12 e Handling memory management and addressing modes in code generation
Week 13 | Lab 7:Compiler Project
e Integrating the individual components into a complete compiler
Week 14 e Testing and debugging the compiler on sample programs
e Finalizing the project and preparing for submission
Week 15 ® Recap to previous lectures
r.\ s -\La.',l 2
vy
Pt
Learning and Teaching Resoq{'cg@i * i ﬂ
231 1S N e J&
ouJ _9‘0-LI.J 55 L'G-ﬂ 'L\ \'-f'ht-'-!_ REITY OF LR
Text N Library?
Fundamentals of Electric Circuits, C.K. Alexander and M.N.O |~ : e
Required Texts ) Yes
Sadiku, McGraw-Hill Education




Recommended DC Electrical Circuit Analysis: A Practical Approach
Texts Copyright Year: 2020, dissidents. e
S https://www.coursera.org/browse/physical-science-and-engineering/electrical-
engineering
Grading Scheme
Syl alass
Group Grade el Marks % | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good I dar 80 - 89 Above average with some errors
Success Group —
(50 - 100) C - Good A 70-79 Sound work with notable errors
D - Satisfactory dawigis 60 - 69 Fair but with major shortcomings
E - Sufficient Jaada 50-59 Work meets minimum criteria
Fail Group FX - Fail (dxlanll 4a3) aual) | (45-49) More work required but credit awarded
(0-49) F-Fail sl (0-44) Considerable amount of work required

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

rounding outlined above.
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Module Code HUC-AIDC312 Eilecave
O Lab
ECTS Credits 4 R Tutorial
OPractical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department AIS College College of science
 ——— J.
Module Leader Dina IhW e-mail dina.ehsan@bhilla-unc.edu.iq
Module Leader’s Acad. Title Asst.Teacher Module Leader’s Qualification Msc.
Module Tutor Dina Ihsan Adnan e-mail dina.ehsan@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
SD‘:‘::t'ﬁc e i 21/09/2025 Version Number | 1.0

Relation with other Modules

S3Y! Ayl 3l gall pa A8all

Prerequisite module

HUC-AIDC113

Semester 1

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
Loyl Obgioally plasdl gzl g Ayl Balell Ll

1.To understand the structure, function and characteristics of computer systems.

2. To understand the design of the various functional units and components of

Module Objectives computers. ‘ . N

oyl 3okl Gilutaf 3 T_o identify the elements of modern instructions sets and their impact on processor
design.

4. To explain the function of each element of a memory hierarchy,

5. To identify and compare different methods for computer /0.

Module Learning Important: Write at least 6 Learning Outcomes, better to be equal to the number of
Oitéomes study weeks. _
This course introduces Machine Architecture with coverage of digital logic,
Eat P.Lvuj'l e machine level data and instruction representation, ALU design, and

: organization of the processor data path and control. Examines performance

A analysis, memory system hierarchy, pipelining, and communication.

1. Introduction to Computer Architecture:
e Definition and importance of computer architecture
e Historical overview of computer architecture evolution
e Basic components and functionalities of a computer system
2. Instruction Set Architecture (ISA):
e Overview of instruction formats and addressing modes
e Instruction execution cycle and pipeline concepts
e RISC (Reduced Instruction Set Computer) and CISC (Complex
Instruction Set Computer) architectures
3. Computer Arithmetic:
e Representation of numbers (integer and floating-point)
e Arithmetic operations and algorithms (addition, subtraction,
multiplication, division)
e Handling of overflow and underflow
Indicative Contents 4. Processor Design and Organization:
&.gaL.:-_,“JI wbgioeall e CPU components (registers, ALU, control unit)
e Datapath and control unit design
s Instruction fetch and decode, execution, and memory access stages
5. Memory Hierarchy:
e Caches and cache organization (associativity, replacement palicies)
e Virtual memory and paging techniques
e Secondary storage (hard disk drives, solid-state drives)
6. Input/Output (1/0) Systems:
e |/0O devices and interfaces
e |/O architectures (programmed 1/0O, interrupt-driven I/0, DMA)
e Bus architectures and protocols (PCI, USB, SATA)
7. Parallel Processing and Multiprocessors:
e Flynn's taxonomy of parallel architectures
e Shared memory and distributed memory mul, |pr0”cessqq= system& .
e Parallel programming models and synchroni




8. Performance Evaluation and Benchmarking:
e Performance metrics (execution time, throughput, latency)
e Performance measurement techniques and tools
e Benchmarking and performance analysis methodologies
9. Computer System Interconnects:
e Network topologies and protocols (Ethernet, TCP/IP)
e Interconnection networks (bus, ring, mesh, hypercube)
e High-speed interconnect technologies (InfiniBand, PCle)
10. Emerging Trends and Technologies in Computer Architecture:
e Multi-core and many-core architectures
e Accelerators (e.g., GPUs, FPGAs) and heterogeneous computing
e Energy-efficient and green computing
11. Computer Architecture Case Studies:
e Analysis of real-world computer systems and architectures
e Exploration of the design choices and trade-offs in different
architectures
e Evaluation of performance, power, and scalability in specific case
studies

Learning and Teaching Strategies

ealally @lazll Gl

1. Lectures: Instructor-led lectures are used to deliver the theoretical concepts
and principles of computer architecture. The lectures provide an overview of
the topics, explain complex concepts, and present real-world examples.

2. Hands-on Lab Exercises: Lab sessions provide students with practical
experience in computer architecture. They involve working with hardware
components, simulators, and software tools to implement and evaluate
architectural concepts. Students may work individually or in groups to solve
specific problems and gain hands-on experience.

3. Case Studies and Examples: Real-world case studies and examples are used to
illustrate the application of computer architecture concepts. Students analyze
and discuss the design choices, performance characteristics, and trade-offs in

Strategies different architectures.

4. |Interactive Discussions: Interactive discussions encourage student
engagement and participation. Students can ask questions, clarify doubts, and
engage in discussions on various topics related to computer architecture. This
can be done through in-class discussions, online forums, or group activities.

5. Simulations and Virtual Labs: Computer architecture simulations and virtual
labs provide a virtual environment for students to explore and experiment
with different architectural concepts. They allow students to simulate

of various design decisions. — s \
6. Assignments and Projects: Assignments and projegts are giyga_f,}t_o'__s.’t;‘j ts to.]? \

apply their knowledge and skills in practical sc a'rios—l.'-:?rhes.'e__-t;_a'h include




10.

designing a simple processor, optimizing code for performance, analyzing and
comparing different architectures, or implementing specific architectural
features.

Guest Lectures and Industry Talks: Inviting guest lecturers from industry or
academia who have expertise in computer architecture can provide students
with real-world insights, current trends, and industry practices. Industry talks
and visits to relevant companies or research centers can also provide exposure
to the practical applications of computer architecture.

Assessment Methods: Various assessment methods are used to evaluate
students' understanding and application of computer architecture concepts.
This may include exams, quizzes, lab reports, project presentations, and class
participation.

Online Resources and Materials: Supplementary online resources such as
lecture notes, slides, video tutorials, and interactive simulations are made
available to support students' learning. Online discussion platforms or learning
management systems can be used to facilitate communication, share
resources, and provide additional learning materials.

Continuous Feedback and Support: Regular feedback and support mechanisms
are established to assist students in their learning journey. This may include
individual consultations with the instructor, peer feedback, or formative
assessments to identify areas of improvement and provide guidance.

Student Workload (SWL)

LCW‘ Yol D guunn g_,JLhU L__S“’l.)‘-'\'” Jel

Structured SWL (h/sem) - Structured SWL (h/w) %
Jradll M- CJtall @laziall guhdll Josdll Lo gasl Ul @laziall (gulylll Jasell
Unstructured SWL (h/sem) 3 Unstructured SWL (h/w) -
Juadl I Cdlall latiall e (gwhdl Jasdl e gounl Llall platiall pd (gal)l Jooudl
Total SWL (h/sem) i
ol g3 JUall K gyl Jasell
Module Evaluation
=P IR E-X\ N POV
Relevant Learning
Time/Number | Weight {(Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative | Assignments 2 10% (10) 2and 12_+TO0 #3, #4 and 6,47
assessment Projects/tab. I = == ___ _\_R_
Report 1 10% (10) 1 [O#5, #8and#10 .

N it TR

———

i,




Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week1 | |htroduction

Week2 | pata Representation in Computer Systems1

Week 3 Data Representation in Computer Systems2

Week4 | Ap introduction to a Simple Computer 1

Week5 | an Introduction to a Simple Computer 2

Week 6 Assembler

Week 7 | Mid-term Exam

Week 8 | |nstruction Set Architecture (I1SA) 1

Week 9 | |rstruction Set Architecture (ISA) 2

Week 12 | cpy Arithmetic 1

Week 13 | cpy Arithmetic 2

Week 14 Review

Week 15 | Final Exam

Learning and Teaching Resources
UM:IJ.J.‘Ji_g ‘Q.LIJ.I'I_JJLQG-D

Text

Available in the Library?

Computer Organization and Architecture. Linda Null, Julia

Required Texts Yes
Lobur.

Recommended Computer Organization and Architecture. Linda Null, Julia No

Texts Lobur.

Websites

https://www.coursera.org/browse/ Computer Architectur/e./, :

-




Grading Scheme

Sl hlasa

Group Grade eaxl Marks % | Definition

A - Excellent Jlzal 90 - 100 Outstanding Performance

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

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

E - Sufficient Jyade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaall AB) Cwly | (45-49) More work required but credit awarded
(0—-49) F - Fail (0-44) Considerable amount of work required

RS T e - e = — S e

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




MODULE DESCRIPTION FORM

Module Information
a-“l.w‘).‘." daladl cule

Computer Networks Module Delivery
B & Theory
S D Lecture
st | nue-eeross Rt X Lab
'ECTS Credits 5 (J Tutorial
— = K Practical
125 ] Seminar
3 [ Semester of Delivery ‘ 5
AlS : College College of Science
Kadhum . e-mail ayat.nadhum@hilla-unc.edu.iq
Asst. lecture Module Leader’s Qualification ‘ MSc

Date
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Module Aims, Learning Outcomes and Indicative Contents
LslipY Cibgiomally elatdl 2819 duclydl Bololl (Blua]

i
[
1.Understanding Network Fundamentals: Introduce students to the basic concepts [
and components of computer networks, including network architectures, protocals, |

]
and network layers.

2.Exploring Network Protocols: Familiarize students with various network protocals, I

Module Objectives such as TCP/IP, UDP, HTTP, FTP, DNS, and their reles in facilitating communication
Ayl 5oLt LBlual and data transfer in computer networks.

3.Studying Network Topologies and Technalogies: Explore different network
topologies, such as bus, star, ring, mesh, and hybrid, and technologies such as
Ethernet, Wi-Fi, and cellular networks.

4. Learning Network Design and Implementation: Develop skills in designing and
implementing computer networks, including netwark planning.

1.Understand the fundamental concepts and principles of computer networks,
including network architectures, protocols, layers, and networking technologies

2.Explain the functions and interactions of various network layers, including the

physical layer, data link layer, network layer, transpert layer, and application layes

3, Demonstrate knowledge of network addressing and routing, including 1P |
addressing, subnetting, and routing algorithns, |
|

Module Learning 4.Configure and troubleshoot network devices, such as routers, switches, and ‘
firewalls.

Outcomes _ |
5.Analyze and evaluate network performance and identify and resolve netwark

il i related issues and bottlenecks.

82 ‘ohJ“ CilmySa ; :

) : 6.Design and implement a local area network (LAN) or a wide area network (WAN)

doanlyll

|
|
considering factors such as network topology, security, and scalability. '
7.Understand the principles and protocels of wireless networking, including Wi-Fi and ‘
cellular networks

8.Evaluate network security risks and implement appropriate security measures,
including authentication, encryption, and intrusion detection systen
9.Demonstrate knowledge of network managernent and monitoring technigues,

including network monitoring tools and protocols.

Indicative conteni includes the following.

introduction to Computer Networks: !
e Basic concepts of computer networks .
e Network architecture and protocals

e Networking standards and arganizations

Indicative Contents | Network Models and Protocols:
Gl Olgiol! e 0S| model and TCP/IP protocol suite

e Data encapsulation and protocol stacks

® Network addressing and subnetting

Physical Layer and Data Link Layer:
® Transmission media and signali
e [Ethernet LANs and switching




e MAC addressing and error detection and correction

Network Layer:
® |P addressing and subnetting
e Routing algorithms and protocols (e.g., RIP, OSPF)

e |Pvb and transition mechanisms

Transport Layer:
® Transport protocols (e.g., TCP, UDP)
e (onnection-oriented and connectionless cammunication

e Flow control and congestion control

Application Layer:
e Application layer protocols (e g., HTTP, FTP, DNS)
# Client-server model and peer-to-peer app'ications
e Web services and APls

Network Security:
@ Threats and vulnerabilities in computer networks
e Cryptography and encryption technigues
e Network security protocols (e.g., SSL/TLS, IPSec)

Wireless and Mobhile Networks:
e Wireless LANs and cellular networks
& Mabile IP and mobile network protocols

e Wireless security and mobile application development

Network Management and Performance:
¢ Network monitoring and troubleshooeting
e Quality of Service (QoS) and tratfic management

e Network management protocols (e.g., SNMP)

Network Design and Planning:
® AN and WAN design considerations
@ Network scalability and redundancy
e Network documentation and project managemsant

Case Studies and Practical Applications:
e Real-world network deployment and configurations
e Analysis of network performance and optimizatior

& Hands-on exercises and netwerk simulations

Strategies

Learning and Teachingﬁ Strate ,.;...u P -
ealaidly eladdl Oladlpinf \ .|
t.%i

Lectures: Instructors deliver lectures te ntro _

fundamental

w clude visual |




Case Studies and Real-world Examples: Presenting case studies and real-world

examples helps students understand how computer networks are utilized in various

industries and scenarios, It demonstrates the practical applications of network

technologies and protocals,

Group Projects: Assigning group projects allows students to collaborate, apply their
knowledge, and develop problem-solving skills. Projects may involve designing and
implementing network solufions, analyzing network performance, or securing a
networlk infrastructure.

Interactive Discussions: Engaging students in discussions encourages active
participation and deeper understanding. It provides opportunities ‘o clarify doubts,
analyze scenarios, and discuss network design considerations or security issues,
Networking Simulations: Utilizing network simulation software allows students to
experiment with network configurations, simulate network behavior, and observe the

impact of various parameters. This helps reinforce theoretical concepts and gain

practical experience.

Online Resources and Tutorials: Recormmmending enline resources, tutorials, and

documentation helps students supplement their learning. These resources rl‘:ay|
include websites, forums, online courses, or educational vide os that orovide additional
explanations, demanstrations, and practice exercises. ‘
Networking Events and Workshops: Ericouraging students to atrend networking

events, workshops, or conferences helps them stay updated with the latest trends,

technelogies, and research in the field. It fosters networking and provides exposure to |
industry professionals.

Ethical and Professional Considerations: Emphasizing ethical and professional
conduct in networking, including discussions on privacy, security, and legal
implications, helps students develop & sense of responsibility and ethical decision-
making skills.

Student Workload (SWL)

Structured SWL (h/sem) - Structured SWL th_/_w) " g
Juadll I3 CIUall @baiiall gulyll Jomell e it illall RSN oty o ‘ |
Unstructured SWL (h/sem) . . Unstructured sivf(_h/r\;}}"_ _ - ; i
Juadll P CIlall elatialt 1o (qel)tll fasd] 'i b6 geenl cotdal) whatial) pd ol ddl Lasd |
Total SWL (h/sem) | i i
Jaidl! I3 Jall S eyl Joe ‘ - |

Module Evaluation




o ‘ | Relevant Learning i
Time/Number Weight (Marks) | Week Due | |
| | Qutcome !
Quizzes 2 10% (10) | Sand10 | LO i1, #2 and #10, 11
Formative Assignments 2 10% (10) T 2and12 | LOH3, #4and #6, BT |
assessment | Projects /! . | 1 10% (10) | Continuous | Al
Report 1 10%(10) | 13 | LO#5, #8and #10
Summative Midterm Exam 2hr 10% (10) L 7 | LO#1-47
i i = _— - - _‘ ..___}__ s i e e e i
assessment | Final Exam 3hr 50% (50) | 16 | Al
Total assessment 100% (100 Marks) | :
Delivery Plan (Weekly Syllabus) '
Syl £ gal zlgiall
Material Covered - -
Introduction to Computer Networks:
e Basic concepts of computer networks
Week 1 ) )
® Network architecture and protocols
o Networking standards and organizations
i S A T N
Network Models and Protocols: '|
e OSlmodel and TCP/IP protocol suite
Week 2 ) .
o Data encapsulation and protocol stacks
|
e Network addressing and subnetting
Physical Layer and Data Link Layer: -
e Transmission media and signaling techniques
Week 3 R
e FEthernet LANs and switching
e MAC addressing and error detection and correction
Network Layer - |
e [P addressing and subnetting |
Week 4 ; : F—
e Routing algorithms and protocols (e.g., RIP, OSPF)
® Introduction to IPvé
Transport Layer .
e Transport protocols (e.g., TCP, UDP) ;
Week 5 ; : : el :
e Connection-oriented and connectionless cammunication
e Flow control and congestion control
Application Layer
o Application layer protocols (e.g., HTTP, FTP, DNS)
Week 6 i _ ) j
e C(lient-server model and peer-to-peer applicaticnf
® \Web services and APls |




Mid-term Exam + Network Security, Threats and vulnerabilities in computer networks, Cryptography i

Week 7 ; :
and encryption techniques and Network security protocols (e.g., SSL/TLS, IPSec) ]
Wireless and Mobile Networks
e Wireless LANs and cellular networks
Week 8 e Mobile IP and mobile network protocols
® Wireless security and mobile application development
Network Management and Performance
fidies ® Network monitoring and troubleshooting
Week 9 5 e Quality of Service (QoS) and traffic managerment
® Network management protocols (e.g., SNMP)
Virtual Private Networks (VPNs) and Remote Access
Week 10 e VPN concepts and protocols
e Remote access technologies (e.g., PPP, SSH)
® VPN deployment and configuration
Network Design and Planning
e LAN and WAN design considerations
Week 11 =
e Network scalability and redundancy
e Network documentation and project management
Emerging Network Technologies - - -
Week 12 I ; g -
e Cloud computing and virtualization
Emerging Network Technologies n - T
Week 13 re . sEs
e Software-Defined Networking (SDN)
: Emerging Network Technologies - - !
Week 14 e [Internet of Things (loT) and network connectivity
Review and Exam Preparation - ]
Week 15 e Recap of key concepts and topics
e Practice exams and exam preparation
Week 16 | Preparatory week before the final Exam - o
. . e
Delivery Plan (Weekly Lab. Syllabus) |
sl £ gl zlghall '
Material Covered
Lab 1: Introduction and Network Basics
Week 1 e [ntroduction to lab equipment and software tools
e Familiarization with network simulation software (e
Week 2 s = ; . ;
e Configuring and testing basic network connectivit
Week3 | Lab 2: Ethernet LANs and Switching 1

o Configuring and testing Ethernet LANs using swi

s




FRE e Configuring VLANs and inter-VLAN routing
sex s ® |mplementing and troubleshooting Spanning Tree Protocol (STP]
= |
Lab 3: IP Addressing and Subnetting i
Week 5 ® Practicing IP addressing and subnetting calculations
® s
e Configuring IP addressing on network devices R I
Week 6 . o , - |
: Testing IP connectivity between devices within subnet
Lab 4: Routing and Dynamic Routing Protocols - i o
Week 7 e Configuring static routes and dynamic routing protocols (e g., RIP, O5PF)
®
e Testing routing functionality and verifying route tables a
Week 8 : .
® Troubleshooting routing issues
Lab 5: Transport Layer Protocols o o
Week 9 e Configuring and testing TCP and UDP services
°
Week 10 e Analyzing packet captures to understand transport layer behavior o
as e Implementing and troubleshooting port forwarding and NAT
Lab 6: Application Layer Protocols o
Week 11 e Configuring and testing common application layer protocols (e.g., HTTP, FTF, DN5)
. 1
e Setting up web servers and clients ) B
Week 12 . v S i :
! ® Analyzing application layer traffic using packel captures
Lab 7: Network Security - l
[
L iguri [ i it 2asures (e.g., access control lists, firewall
Week 13 Configuring and testing basic network security measures (e.g., access control lists, firewa |
i rules) |
. I
e Implementing port security on switches o f
Week 14 ) ] ' Y o o |
® Analyzing network traffic for security threats using intrusion detection systems ‘
. e ey !
Week 15 ® Preparation of final exam i
Learning and Teaching Resources
WJ.KUB f\LxﬁJi ;_\Lw.
T Text Available in the Library?
Required Texts Distributed Systems And TCP/IP Programming in .NET 4 0, Yes
Recommended Pl
ke 1 Distributed Systems And TCP/IP Programming In .NE _[]99*"* Sl ""L-w% o
ex —— .
- /ﬁ; \ “
Websites https://fwww coursera. org/ComputerNetworks ] 'mgw_ ‘,ﬁ o
~AITT "“‘%&.__
K e }"X’:; o 'H_I'LL-A




Grading Scheme
i . Sl lakass

Group Grade Sokaz! Marks % | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good NESRVES 80 -89 Above average with same errors
?;I;c_e:;o(:;roup C - Good s 70-79 Sound work with notable errors

D - Satisfactory lawgia 60 - 69 Fair but with major shertcomings

E - Sufficient Jpaie 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddeall LB) Csly | (45-49) More work required but credit awarded
(0-49) F — Fail ol (0-44) Considerable amount of work required

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

rounding outlined above.
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e-mail
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Assistant Lecturer

Module Leader’s QualFification

MSc.
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None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Gl lgizally ehasll Zl g duslyll Balall L3lua]

1. Understand relational data model in terms of data structure, data integrity,
and data manipulation.
2. Understand and create conceptual database models utilizing entity-

relationship.
. 3. Design data structures that will limit redundancy and enforce data integrity
Module Objectives while conforming to organizational requirements utilizing normalization
dulydl) Bolell Calual methodology.

4. Understand the theory behind the relational data model as it applies to
interactions with current database management systems.

5. Interpret a given data model to query the database and transform the data
into information using SQL (Structured Query Language).

6. Implement a data model in a current RDBMS.

7. Create reports based on transactional data, including elements such as data
groupings and summary values.

Apply the basic concepts of Database Systems and Applications.

M le L i . 2 : ; i
odulelearning 2. Use the basics of SQL and construct queries using SQL in database creation and

Outcomes interaction.

3. Design a commercial relational database system (Oracle, MySQL) by writing SQL
Bolel] pladll ilor y5ea using the system.
duanly ]| 4. Analyze and Select storage and recovery techniques of database system.

Data definition and data Types

Specifying constraints (primary key, foreign key, referential integrity etc.)
Basic and complex retrieval queries

Aggregate functions

INSERT, DELETE, and UPDATE Statements

Using join and views

Indicative Contents

L)Yl Cbigioeal|

Learning and Teaching Strategies

ﬁ.b.'i."j ‘QJJJ.“ leﬁ‘ui

The general teaching pedagogy includes class lectures, group discussions, case
studies, guest lectures, research work; project work. assignments (theoretical and
Strategies practical), and examinations (written and verbal), depending upon the nature of the
topics. The teaching faculty will determine the choice of teaching pedagogy as per
the need of topics.




Student Workload (SWL)

Structured SWL (h/sem) - Structured SWL (h/w) "
el I CJlall elaiall (gwhdl! Jasdl bt gansl Il @laziall gyl Jasd

Unstructured SWL (h/sem) - Unstructured SWL (h/w) §
Juadll Il Clall ehatiall a8 (qul)lll Jazell e ganed LIl laiiall a2 bl Jasl

Total SWL (h/sem)

il I IUall 501 byl Jacnll =

Maodule Evaluation

Ayl Bola]I s
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (S0) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week1 | Introduction to Database Concepts

Week 2 Database Environment

Week 3 Relational Model

Week 4 | Entity Relationship Model

Week 5 Introduction to SQL

Week 6 Basic SQL Tables

Week 7 DB Creation

Week 8 | Data Modeling




Week 9 | Constraints & Data Manipulation
Week 10 | Database Design (Logical and Conceptual)
Week 11 | Normalization Database Objects User Creation and Management
Week12 | Ma naging DB tables-Data Integrity
Week 13 Singie and Multiple table queries
Week 14 | Advanced Queries, Subqueries & Merge, and Introduction to Regular Expression Functions
Week 15 | Project
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
_,-g.‘n:i.nlj d;".uu)" Cl@i.n”
Material Covered
Week 1 Lab 1: install and configuration SQL server
Week 2 Lab 2: Design a Database and create required tables. For e.g. Bank, College Database
Week 3 Lab 3: Write the queries to implement the joins
Week 4 Lab 4: Con#erting ER Model to Relational Model using SQL
Week 5 Lab 5: Write the query for implementing the following functions: MAX (), MIN (), AVG (), COUNT ()
Week 6 Lab 6: Write the query to implement the concept of Integrity constrains '
Week 7 Lab 7: Write the query to create the views
Learning and Teaching Resources
u..,::_).ujb ‘ol.l.'l'-" 2olas
Text Available in the Library?

Connolly, T. and C. Begg, “Database Systems: A Practical
Required Texts Approach to Design, Implementation, and Management,” 6th Yes

edition, Pearson, 2014

Coronel, C. and S. Morris, “Database Systems: Design,
Recommended ) -

Implementation, & Management,” 12th edition, Cengage, No
Texts

2016
Websites https://www.coursera.org

Grading Scheme
. e e
Group Grade izl Marks % Definition
Success Group | A - Excellent jlatal 90-100 _{"Qutstariding Perforiance




(50 - 100) B - Very Good NEARVES 80-89 Above average with some errors

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

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

E - Sufficient Jgsde 50-59 Work meets minimum criteria
Fail Group FX — Fail (Adleall U3) ) | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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

21/q ) 2025
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MODULE DESCRIPTION FORM
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Module Information
Loyl B3ledl ilogha

Module Title Optimization Problems Module Delivery
Maodule Type C X Theory

O Lecture
Module Code HUC-AIDC314

O Lab
ECTS Credits 5 X Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Maodule Level 3 Semester of Delivery 5
Administering Department _AIs College College of Science

' : shahed.raed@hilla-unc.edu.ig
Module Leader | sl» .t aghppe J Sk - | email
Module Leader’s Acad. Title Asst. Teacher Module Leader’s Qualification MSc.
Module Tutor Solr L) dgd p.p e-mail shahed.raed@hilla-unc.edu.ig
Peer Reviewer Name Name e-mail E-mail
SCIAPC Couuishe APproUN 21/09/2025 Version Number | 1.0
Date
Relation with other Modules
3! Ayl Dl gall pa 43N

Prerequisite module HUC-AIDC225 Semester 2
Co-requisites module None Semester '




Module Aims, Learning Outcomes and Indicative Contents
ol Obgially eladl z5L59 Ayl 3lall Ol

Module Objectives
dualyl! Baledl CBla]

The student must also know as learning objectives or course objectives,
are statements that specify what students are expected to learn or
achieve during a particular module or course. These objectives serve as
a guide for both instructors and students, outlining the intended
outcomes and skills that will be gained by the end of the module. Here
are some key points about module objectives:

Clarity: Module objectives should be clear and specific. They should
describe what students will know or be able to do after completing the
module in concrete and measurable terms.

Alignment: Objectives should align with the overall goals of the course
or program. They should reflect the broader educational outcomes that
the module contributes to.

Measurability: Objectives should be measurable, meaning that it should
be possible to assess whether students have achieved them. This often
involves using specific criteria, such as assessments, exams, or projects,
to gauge student progress.

Relevance: Objectives should be relevant to the content and activities
of the module. They should reflect the key concepts and skills that are
central to the subject matter.

Hierarchy: In a course, objectives may be organized hierarchically. There
may be overarching course objectives and more specific module or unit
objectives that contribute to the larger goals.

Action-Oriented: Objectives often begin with action verbs that describe
what students will do. Common action verbs used in objectives include
"understand," "analyze," "apply," "synthesize," and "evaluate."
Timeframe: Objectives should be achievable within the timeframe of
the module or course. They should be realistic and attainable given the
resources available.

Here's an example of a module objective for a course in artificial
intelligence:

Module Objective: By the end of this module, students will be able to
analyze and implement various metaheuristic algorithms to solve
complex optimization problems in artificial intelligence, demonstrating
an understanding of their underlying principles and the ability to apply
them to practical scenarios.

This module objective outlines the specific skills and knowledge that students
are expected to acquire during the module, including the ability to analyze
algorithms, implement them, and apply them in real-world Al problems.

Module Learning
Outcomes

Bolall) eladll Gl ySen
duelyl

Here are some key points about module learning outcomes:

Alignment: Learning outcomes should align with the moo‘uie objectives,
23\ S y

1.

2. Measurability: Learning outcomes sho

which, in turn, should align with the br,o’a/‘de
program. They provide a more detaileddes
expected to achieve.




they can be assessed or evaluated to determine whether students have
met them. This often involves using specific assessment methods, such
as exams, projects, or assignments.

3. Specificity: Learning outcomes should be specific and focused on
particular skills, knowledge, or abilities they provide clear guidance to
both instructors and students regarding what precisely needs to be
achieved or demonstrated. This alignment between outcomes and
assessments ensures that assessment results accurately reflect student
performance.

4. Demonstrate Proficiency in Programming: Write, debug, and test
computer programs in a selected programming language, applying
sound programming principles and best practices.

5. Analyze and Solve Problems: Analyze complex problems, break them
down into manageable components, and design algorithmic solutions
using appropriate data structures and control structures.

6. Collaborate Effectively: Work collaboratively in pairs or teams to
develop software solutions, communicate ideas, and resolve
programming challenges.

7. Apply Debugging and Testing Techniques: Use debugging and testing
techniques to identify and rectify errors in code, ensuring the reliability
and robustness of software.

8. Understand Software Development Lifecycle: Describe the stages of the
software development lifecycle, from requirements gathering and
design to implementation and maintenance, and appreciate the
importance of software documentation.

Indicative Contents
oLyl Glgiall

Introduction to Optimization Software Using Solver Tools (e.g., Excel Solver),

What is Optimization? Types of Optimization Problems, Applications of
Optimization, Mathematical Optimization Libraries (e.g.,, PulP, Gurobi),
Simulation-Based Optimization, Machine Learning and Data Science

Applications, Real-world Case Studies, Hybrid Metaheuristics.

Learning and Teaching Strategies

osdazlly el bl Al

Strategies

Conceptual Understanding:
Problem-Solving Exercises, here there are some general strategies and
approaches that can be applied when tackling optimization problems such as:

1. Problem Formulatlon The first step in solvmg an optlmizatlon _prohlem isto

for subsequent steps.




2. Selecting the Right Algorithm: Choose an appropriate optimization
algorithm or method based on the problem type. Linear programming (LP),
integer programming (IP), nonlinear programming (NLP), metaheuristic
algorithms (e.g., genetic algorithms, simulated annealing), and heuristic
methods are some options. The choice depends on the problem's
characteristics, such as linearity, convexity, and the presence of integer or
discrete variables.

3. Initialization: Many optimization algorithms require an initial solution.
Providing a good initial solution can significantly affect the convergence and
quality of the final solution. For some algorithms, random initial solutions are
used, while for others, heuristic methods can provide better starting points.

4. Exploration vs. Exploitation: Striking a balance between exploration
(searching for new and potentially better solutions) and exploitation (improving
upon known solutions) is essential. This balance is crucial in metaheuristic
algorithms and can be controlled through parameters like mutation rates,
crossover rates, and temperature schedules (in simulated annealing).

5. Convergence Criteria: Define stopping criteria or convergence criteria that
determine when to stop the optimization process. These criteria may be based
on a maximum number of iterations, reaching a specific objective value, or a
convergence tolerance.

6. Constraints Handling: Handle constraints appropriately. In some cases,
constraint violations can be penalized in the objective function, turning a
constrained problem into an unconstrained one. For others, constraint-
handling techniques like penalty functions or repair operators may be used.

7. Local vs. Global Search: Depending on the problem's complexity, it may be
necessary to consider both local and global search strategies. Local search
methods focus on finding improved solutions in the vicinity of the current
solution, while global search methods explore a broader search space.

8. Parameter Tuning: Many optimization algorithms have parameters that can
be tuned to influence their behavior. Parameter tuning involves adjusting these
parameters to achieve better performance. This can be done manually or
through automated techniques like grid search or evolutionary strategies.

9. Parallel and Distributed Computing: In some cases, optimization problems
can benefit from parallel or distributed computing to speed up the search
process. Parallelization allows multiple solutions to be evaluated concurrently.

10. Visualization and Analysis: Visualize and gmalyze; t.!mmas
into the optimization process. Tools like ws(uahz tic
and Pareto fronts can help in underst76d| g thed:
solutions. i\




11. Post-Processing: After obtaining an optimal solution, it's important to
evaluate its practical implications and, if necessary, perform post-processing to
round or refine the solution to make it more feasible or interpretable in real-
world terms.

12. Iterative Improvement: In many optimization problems, it's beneficial to
iterate between optimization and problem-specific improvement steps. This
approach is often used in real-world applications to fine-tune solutions.

Student Workload (SWL)

e gaanl 10J Qganme Clall gyl Jasn|
Structured SWL (h/sem) - Structured SWL (h/w) g
Jeadll I3 LIl elatialt (qahylll Joodd! b gl CJlall glatiall gulyall Jasell
Unstructured SWL (h/sem) - Unstructured SWL (h/w) "
Jradll I3 LIl elaniall ad gwhadl Joodl L gl Clall elaziall 2 galyldl Joasull
Total SWL (h/sem) iE3
adll S JUall I gyl Joe

Module Evaluation

EWM IRVE-RN PO

Time/Number | Weight (Marks) Week Due REICTIOL emniine
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Sl (£l zlgiall / /\_;\_.,.".- HIH‘Q

Material Covered / /, g‘rgikl LH ﬂﬂg_ \ \
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Week 1

Traveling Salesman Problem (TSP): Metaheuristics like Genetic Algorithms, Ant Colony
Optimization, and Simulated Annealing are often used to find optimal or near-optimal routes
for a salesman visiting a set of cities once and returning to the starting city.

Week 2

Knapsack Problem: Metaheuristics can be applied to various knapsack problems, where
items have different values and weights, and the goal is to maximize the total value of items
while respecting weight constraints.

Week 3

Scheduling Problems: Metaheuristics are used in job shop scheduling, project scheduling, and
other scheduling problems to optimize the allocation of resources and the order of tasks to
minimize makespan, costs, or other objectives.

Week 4

Function Optimization: Metaheuristics can optimize mathematical functions with complex,
multi-modal, or discontinuous landscapes. Examples include optimizing neural network
parameters or tuning hyperparameters of machine learning models.

Week 5

Vehicle Routing Problem (VRP): Metaheuristics are used to optimize the routes and
schedules of a fleet of vehicles for tasks like delivery, pickup, or service calls while minimizing
costs or time.

Week 6

Facility Location Problems: Metaheuristics can help determine the optimal locations for
facilities (e.g., warehouses, factories) to minimize transportation costs or maximize coverage.

Week 7

Mid-term Exam

Week 8

Feature Selection in Machine Learning: Metaheuristics can be used to select a subset of
relevant features from a larger feature set to improve the performance of machine learning
models and reduce dimensionality.

Week 9

Parameter Tuning: Metaheuristics can optimize the hyperparameters of machine learning
algorithms to improve their performance on specific datasets.

Week 10

Network Design: Metaheuristics can optimize the design of communication networks,
transportation networks, and other network structures to minimize costs, maximize
efficiency, or meet specific constraints.

Week 11

Combinatorial Optimization: Many combinatorial problems, such as graph coloring, set
covering, and bin packing, can be tackled using metaheuristic algorithms.

Week 12

Game Strategies: In game theory, metaheuristics can be used to find optimal strategies for
various games and scenarios.

Week 13

Vehicle Routing with Time Windows (VRPTW): An extension of the VRP, VRPTW adds time
windows to customer visits, making it more challenging. Metaheuristics are commonly used
to solve VRPTW instances.

Week 14

Image Segmentation: Metaheuristics can be used to segment images into meaningful regions
or objects, optimizing criteria like edge continuity and color similarity.

Week 15

Multi-Objective Optimization: In cases where there are multiple conflicting objectives to
optimize, metaheuristics like Multi-Objective Genetic Algorithms (MOGA) and Multi-
Objective Particle Swarm Optimization (MOPSO) can be applied.

Week 16

Terrain Coverage in Robotics: For robotic exploration or monitoring tasks, metaheuristics can
optimize the paths of robots to maximize terrain cove\rqga while«wgpnsidering sensor

limitations. P




Learning and Teaching Resources
wedilly @ladl jsbas

Text

Available in the Library?

Required Texts

Talbi, E. G. (2009). Metaheuristics: from design to
implementation. John Wiley & Sons.

Corne, D., Dorigo, M., Glover, F., Dasgupta, D.,
Moscato, P., Poli, R., & Price, K. V. (Eds.). (1999). New
ideas in optimization. McGraw-Hill Ltd., UK.

No

Recommended
Texts

Websites

1.https://books.google.ig/books?hl=ar&Ir=&id=SIsa6zi5XV8C&oi=fnd&pg=PR7&dg=talbi+fo

r+metaheuristic&ots=-bYKyUmrlp&sig=a9nXzIhD7f-

mz2FSigTLgo0zjAQ&redir_esc=y#v=onepage&q=talbi%20for%20metaheuristic&f=false.

2.https://dl.acm.org/doi/abs/10.5555/329055.

3.https://books.google.iq/books?hl=en&Ir=&id=p7ZrlcnvmjUC&oi=fnd&pg=PR2&dg=0optim

ization+problems+books&ots=RFYItGsy38&sig=UvQl4cCO0vBxXAT4SmHaYluXGmg&redir e

sc=v#v=onepage&q=ontimizarion%ZODroblems%ZObooks&f—faise

Grading Scheme
Oloyull Jalases

Group

Grade

el Marks %

Success Group

A - Excellent Jleial 90 - 100 Outstanding F'erfo rmance




(50 - 100) B - Very Good M duer 80-89 Above average with some errors

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

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

E - Sufficient Jgadto 50-59 Work meets minimum criteria
Fail Group FX — Fail (A)lasll U8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail nns] (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM
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Module Information
Al Bola)l Ologlan

Module Title Deep Learning Meodule Delivery
Module Type C X Theory
Module Code HUC-AIDC324 [Lecture
ECTS Credits 7 Rab

X Tutorial
SWL (hr/sem) 175 O Practical

O Seminar
Module Level 3 Semester of Delivery 6
Administering Department AIS College College of Science
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Asst. lecturer \ \Module Leader’s Qualification Msc.

L/

Shukur _hamid@hilla-unc.edu.ig

Module Tutor Shukur Hamid S e-mail
Peer Reviewer Name Name e-mail E-mail
Seleatic Chi e e 21/09/2025 Version Number | 1.0
Date

Relation with other Modules

Sy Ayl Slgall an dA8Ma|

Prerequisite module HUC-AIDC316 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

AUyl bgizally plasll 89 Ayl B3lall Colual

Module Objectives
Ayl Baladl Lol

The aim of this module is to provide students with a comprehensive understanding of
Deep Learning, a subfield of Artificial Intelligence that focuses on training neural
networks with multiple layers. Students will learn the theoretical foundations of Deep
Learning, explore various architectures, and gain practical experience in implementing
Deep Learning models. The module aims to equip students with the necessary skills to
apply Deep Learning techniques to solve real-world problems.

Module Learning
Outcomes

dolal) @ladll il ysee
dowlyl

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

1- Understand the fundamental concepts and principles of Deep Learning.

2- Gain knowledge of different Deep Learning architectures and their
applications.

3- Develop skills in implementing and training Deep Learning models.

4- Evaluate and interpret the performance of Deep Learning models.

5- Apply Deep Learning techniques to solve real-world problems.

6- Stay updated with the latest advancements and trends in Deep Learning.

Indicative Contents
doliyYl Cbgiseall

Overview of neural networks and their limitations.

Historical development and milestones in Deep Learning.

Deep Learning applications in various domains.

Neural Network Fundamentals

Perceptrons and activation functions.

Transfer learning techniques and their advantages.

Metrics for evaluating classification and regression models.
Attention mechanisms and Transformer models.

Hands-on exercises using Deep Learning frameworks (e.g., TensorFlow, PyTorch).
Building and training Deep Learning models on real-world datasets.
Fine-tuning and optimizing Deep Learning models.

Learning and Teaching Strategies

edatlly @hasll slonsl il

Strategies

Hands-on Practical Exercises
Case Studies and Real-World Examples -

Collaborative Learning e e :-i.p
ﬁ/‘\“
0

Continuous Assessment and Feedback
h '
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Student Workload (SWL)

'Li:_g..uu'l Vol S guusen L_.Jl.b.ﬂ Léwb..\.u d.n:v.."

Structured SWL (h/sem) 158 Structured SWL (h/w) .
il M- Ul platiall (gl Jasd! L gaasd Cliall laziall byl Jamdl

Unstructured SWL (h/sem) £ Unstructured SWL (h/w) z
Jradll Pl el laziall pe (ouhlll Jaoul! L gausl LUl plaziall as (ool Jasnll

Total SWL (h/sem)

175
Jnaddl s CIlall  SIH gwlyddl Jazedl
Module Evaluation
: Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects [ Lab. 1 5% (5) Continuous | All

Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 20% (20) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Material Covered
1. Introduction to Deep Learning
Week 1 a. Definition and Overview
i licati fD i o
b. Applications of Deep Learning *.J\ i I " %
c. Difference between Machine Learning and Deep Learning N
.F i
Week > 2. Foundations of Neural Networks \3] | ;! !
a- Perceptrons JNI\:(F‘ H




b. Activation Functions
. Multi-Layer Perceptrons (MLP)
. Backpropagation Algorithm

Week 3

c
d
3. Optimization Techniques
a. Gradient Descent

b. Stochastic Gradient Descent
. Mini-Batch Gradient Descent

. Adaptive Learning Rate Methods (Adam, RMSprop, etc.)

Week 4

- = T 2 |

. Regularization and Normalization
. L1 & L2 Regularization
. Dropout

o W

. Batch Normalization
. Data Augmentation

Week 5

. Convolutional Neural Networks (CNNs)

. Architecture of CNNs

. Convolution and Pooling

. Implementation of CNNs

. Applications: Image Classification, Object Detection, etc.

Week 6

e N0 o W v a o

. Recurrent Neural Networks (RNNs)
. Architecture of RNNs

[+1]

Week 7

7. Long Short-Term Memory (LSTM)
Gated Recurrent Units (GRU)
Applications: Time Series Prediction, Natural Language Processing, etc.

Week 8

- Midterm Exam

Week 9

9. Advanced Deep Learning Models

a. Transformer Models

b. BERT and GPT

c¢. Attention Mechanisms

d. Generative Models: Variational Autoencoders (VAEs), Generative Adversarial Networks (GANs)

Week 10

10. Transfer Learning and Fine-tuning
a. Concepts of Transfer Learning
b. Pre-trained Models

c. Fine-tuning Strategies

Week 11

11. Practical Impleméhtatidn and Frameworks
a. TensorFlow and Keras

b. PyTorch

c. Model Deployment

Week 12

12. Special Topics
a. Reinforcement Learning

o
IVERSITY B HilLa




»  b. Self-Supervised Learning
»  ¢. Multimodal Learning

Week 13

» 13, Ethical Considerations and Bias in Al
a. Ethical Concerns in Deep Learning
» b. Bias and Fairness

» c. Privacy and Security in Al

Week 14

» 14. Project Work

» a. Define a Problem Statement

» b. Collect and Preprocess Data

» c.Implement a Deep Learning Model

» d. Evaluate Performance and Make Improvements

Week 15 ) 15. Successful Case Studies
Lab Plan (Weekly Syllabus)
Material Covered
Week 1. Applications of Deep Learning using Python
Week 2 The implementation of Perceptrons, Activation Functions, Multi-Layer Perceptrons (MLP),
Backpropagation Algorithm
Week 3 Examples of Optimization Techniques: Gradient Descent, Stochastic Gradient Descent, Mini-Batch
Gradient Descent, Adaptive Learning Rate Methods (Adam, RMSprop, etc.)
Case studies on Regularization and Normalization
a. L1 & L2 Regularization
Week 4

b. Dropout
c. Batch Normalization
» d. Data Augmentation

Week 5 Tutorial on Convolutional Neural Networks (CNNs) with some Applications: Image Classification,
Object Detection, etc.
Week 6 Tutorial on Recurrent Neural Networks (RNNs)
» Applications: Time Series Prediction, Natural Language Processing, etc.
Week 7 Case studies on ML methods
Week 8 .
Tutorial on Advanced Deep Learning Models
Week 9 a. Transformer Models

b. BERT and GPT

c. Attention Mechanisms




» d. Generative Models: Variational Autoencoders (VAEs), Generative Adversarial Networks (GANs)

Week 10

Tutorial on Transfer Learning and Fine-tuning
a. Concepts of Transfer Learning

b. Pre-trained Models

» C. Fine-tuning Strategies

Week 11

Practical Implementation and Frameworks
a. TensorFlow and Keras

b. PyTorch

» c. Model Deployment

Project Work

Week 12 | 3 Dpefine a Problem Statement

» b. Collect and Preprocess Data

Project Work
a. Define a Problem Statement

Week 13 | Collect and Preprocess Data

¢. Implement a Deep Learning Model
» d. Evaluate Performance and Make Improvements

WWEEE 18 Successful Case Studies
Week 1 Successful Case Studies
Learning and Teaching Resources
uu:l_)dﬂ'l‘g ‘d.-.‘i.l'l J.)La.n
Text Available in the Library?
Required Texts Machine Learning Algorithms No
Recommended
Machine Learning Concepts No
Texts
Websites
Grading Scheme
Oyl ke

Group Grade ezl Marks % | Definition i
g G A - Excellent Sl 90 - 100 Outstangmg/ﬂlk-\’f’m_aﬂ__‘_ 'RN

uccess Group :
(50 - 100) B - Very Good [SESRVES 80-89 Abovefsve '.\.‘ﬂu g

C - Good Ar 70-79 | Sounfl whrk y& el ¢




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

E - Sufficient Jgadia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axdlxoll ud) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

e

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

Metaheurlstlc | Module neuvery
Module Type { Theory
Mo ' S [0 Lectu
Module Code HUC AIDC323 oo
Lk A ——— Lab
ECTS Credits 7 Tutorial
o - N ] O Practical
'SWI.(hI'/s'em’ 175 [0 Seminar
Module Level _1 3 Semester of Delivery 3
. i | Col!ege ‘ College nf%cmnce

Mq&ul_e_l.eadEr

Hussem Abdel Wa5| | e-mail | mathman197. Jwgman com
Modu}e Leader’s Acad. Title Teacher Module Leader’s Qualification Ph.D.
MQdulé-Tﬁtor Hussein Abdel Wam | e- mali mathmanl1972@gmail.com
e .. e

Peer Reviewer Name | Name | e--mall : E-mail
- - e T e .}.. = e =
Scientific Commi !
Daté‘fﬁc ko tiee Approval 21/08/2025 - Version Number 1.0

|

Relatlon with other Modules
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Prerequisite module

HUC- AIDC225

Co-requisites module

None

semester




Module Aims, Learning Outcomes and Indicative Contents
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Mndule Objectives
4.«.«:9.1!1 NI IRV

e Understand the concepts and terms and consider joining student groups
related to optimization, algorithms, or Al to further the new knowledge
about meta-heuristics algorithms.

e Investigate whether the program offers research opportunities in meta-
heuristics and if faculty members have expertise in this area. Research
experience can enhance your understanaing and skl set.

e Prepare application materials for all mataheuristic. Be sure to highlight your
interest in meta-heuristics,.

'M@_q[é-‘i.‘eﬂ_ming
Outcomes

Bolal) ettt by es
gy

Apply meta-heuristic ;echmques to solve con plex optimization problems.

® Select appropriate meta-heuristic algorithms for specific problem domains.
Perform parameter tuning and optimization to enhance algorithm
performance.

® Apply meta-heuristics to solve real-world optimization problems in various
domains, such as logistics, finance, ergineering, and healthcare.

ln’dit’:atiue Contents

- sl Ol

| to provide. [8 hrs]

Indicative content includes the {ollowmg

Metaheuristic provides a snapshot of the key topics and concepts covered in a
Metaheuristic module, offering a blend of theoretical understanding and
practical application,

Assignments and homework:

Assignments and homework will be distributed during the course. Unless
otherwise is stated, all homework should be performed individually by |
students. The defzult time for submitting any homework is one week (they |
should be cubmitted before the beginning of the next lecture). All assisnments
and homework assignments have to be submitted in a printed well-organized
form. [15 hrs]

All students should participate in different presentations about different
subjects.

[10 nrs]

Different topics will be discussed with students where they will be asked to
search over the web for and try to prepare & reports for every topic they asked

' I.earnmg and Teachmg Strategles
pALI..th oi.:.;.” L..Jl. e vl

Stfa'tgg_ies

The cenerql teaching nedazogy includes ciass lectures, groun dise !'s;mns case
studies, guest lectures, research work; project work. Assignments (theoretical
and practical), and examinations (written and verbzl), depending upan the
nature of the topics. The teaching faculty will determine the choice of teaching
pedagogy as per the need of topics.

L]



Student Workload (SWL) Rt
Lo gasol 10 J L gues Ul Lé\.:'g;.l.ﬂ Jax
"Stnj‘:“urEd SwiL ‘hfsem) =y -1;3 Str&:tured SWL (h/w) o i _7—
__J.mw dbl:- Alall @laziall (qulyl! va-“ b e (Ul sliall pubdll ozl
Unsfructurec! SWI.(h/sem) - 67— Unst};l-&@_s_‘uVL (hz‘w) _ q
_Muy,&uu phaziall e oelyl! d.a.;-ul | e gaaed callial) mui;w gl Loz
.'Total SWI. (h/sem) S - - ]
adll S Jlall (S guhldl Jase

~ Module Evaiuation e e
Aol Baladl ¢l
.i I | Relevant Le Learning
Time/Number | Weight (Marks) | Week Due |
i Qutcome
: e _ Quizzes 2 | 10% (10) ' ‘: and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO#3, #d an d #8, #7
assessment | Projects/Lab. 1 10%(10)  Continuous A
i Report | S T (10) 13 | LO#_,ﬂsmd#lO '
 Summative Midterm Exam i"_ §hr4'h 10% 10}"__1_"”' .,‘;‘_.__'__['}—PHT%} __:J
assessment [Fmalbam G souso 6w
E:'_'Total_as:séégment T "‘ 100% (100 Marks) = DR ' ]
Delwpry Plan (! (Weekiy Svllgﬁas} e -
~>.>-]°*” (gl ’-a-a‘*-"
_ | Material Covered A PR IRNEE S ok -k SR e 5 7
Week1 Introduction for Metaheuristics o - - _ =
‘Week 2 Basic principles of Opt1m| sation met horlc_fM_f ahe nstnc_?}_ ) o ]

Week? Main commaon concepts fo: Vetaheunstlc,

Weeka | The back propagatr\n le: vn'“g procedure, Jerivation of the BP eﬁéé'l'. thm, B2 propagation

training algorithm.

'w?e“'S Objective Function

Week 6 Parameter Tuning

Week7 | - i Mid-term Exam




Week 8 Slngle Sofutmn & Pooulgnon solution- ba«:ed le:aheun:tus
Week 9 Evolutronarv Algcmhr’ls (Global Search), Genetic - ‘J.)rllhm Ant colun\, Algorl hr‘w
Week 10 | Type of operators pmul ition, selection, crc ;saver rate, mutation rate
Week11 | Common Cdncepts of Evolutionary Algorithm«. - R
Week 12 | Application of GA and other atgorlthms Advantz ge and Disadv antage of GA o
Local search Algorlthms o

- Tabu search operators
Week 13 - Simulated Anneaiing

- GD

- HC

- Swarm Optimization A@a;"ithfﬁs a .

- PS50
Week 14 - BA

-GSO

- FA
Week 15 Paraliel search {Multn population) & Muhl 1b ective searchin Metaheuractl
Week 16 | Preparatory week befor: the finzl f xam -

Dell\mrv Plan (Weekly Lah. Syllabus)
Ju.:u 2 L:C ) i‘,_'lg.kul
Material Covered .=
Week 1 Introduction for IMetaheursrics r“.):le
Week 2 Heurlstlc search code (real prohlem)
Week 3 Metaheurlstm problnm ndepprdent hrgh In ml Jtrateg”
Weekd | Greedy Heuristic code - local optimum
Week 5 Simulated annea'ing adds randomness (stopping condition)
Week 6 | rahy search [men'-orv] .
Week 7 Varlable nghborhond search IVN S} _ _
Week 8 Populatlon hased lpnroaches { Genetlc Alpomhm {FA]] and Memetic Aigonthm (MA)
Week 9 Nature insplred metaheur;qtncs {Swarm aig,ontl-ms} such as (PSO BAT, FS FA GSO Bee, J) ]
Learning and Teachlng Resources
uu:_’--\].”l_’ [mLa.ﬂ'u ).}L\an
Text }r Available in the Library?
L E 2 (200% Melahauistics frn desian to Il = S
Required Texts Talbi E = (4 thauisti Si to
mplementation. vohn Wiiey & Sorns




Malik, H.. labal, 2 Joshi, P Agrawal, = & Bakhsh F | ' ¥
(Eds.). (2027, Motaheuristic and evolutiondry compuiation
algarithms and applications (Vol 916). Barlin/Heidelberg,
Germany: Springer

Websites https://scholsrgoogle cam/schal EURISTICrhovkabtnG=
Grading Schem
e
Grade prme:dl Marks % | Definition
A - Excellent Jhsal 90 - 100 Outstanding Perfdrmance
B - Very Good e d 3( - 89 Above average with sc_)r;\_e errors
?:;f?sﬂﬁmup C - Good -j ; ___—'_'_-“‘:“3.‘ ;Lfl - 79 Sc;v nd work wittal.r{cjtallb_lg_e?r'_c;—
| D-Satisfactory | Jaweis _|.A6-69 | Fair but with major shortcomings
E - Sufficient | Jgets | bu-59 | Work meets minimum criteria
Fail Group FX = Fail EESIPN] J..s}_._:,” | (45-49) Mere work required but credit awarded
(0-49) F ~ Fail I b Il L4 Cunisicerable amount of work required
Note: Marks Decimal places abcve cr belaw 0.5 will be round=c to the highar or lower full wark (for example a mark
of 54.5 will be rounded to 55, wheress 1 mark of 54.4 will ke rounded to 54 The University hizs 3 policy NOT to
condone "near-pass fails" so the nnly acjustment fo marks aw: rded by the ariginal rarke (=) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

Module Information

e Ayl yJ1 8okl Ols glas

Module Title Web Application Module Delivery

Module Type C K Theory

R T T ——— ] Lecture

Module Code - HUC-AIDC315 | ™ Lab
ECTSCredits 6 X Tutorial
B — S [ Practical

SWL (hr/sem) 150 O Seminar
‘Module Level 3 Semester of Delivery ‘ 5
Administering Department AlS College College of Science

ot -_‘--"‘-1__ - — —

Module Leader Ayat Nadhum e-mail ayat.nadhum@hilla-unc.edu.iq
Module Leader’s Acad. Title Asst. Lecturer ' Module Leader’s Qualification MSc
Module Tutor Ayat Nadhum | e-mail ayat.nadhum@bhilla-unc.edu.iq

Peer Reviewer Name Name e-mail E-mail

Scienti

S Sammities Apcgual 21/09/2025 | Version Number | 1.0
Date
Relation with other Modules
S I Al 1 3 galt 2o A3

‘Prerequisite module None | semester
- Co-requisites fﬁo-duld ' None " o | semester




Module Aims, Learning Outcomes and Indicative Contents
a,;.ll.;i‘g}” \..'..JL_JBJRA.”_Q (d.’:d1 E.‘:t’dj dccoly ) Balall Bl

Create a basic PHP script.
Execute a PHP script.

Send data to the Web browser.
Write comments in PHP. '

Module Objectives
Ayl Baledl Colual

Demonstrate how to use variab'es. |

R

Work with string variables, including concatenation and a few string
functions.

~J

Work with numeric variables, including arithmetic and formatting

Work with constants, |
Know how PHP treats the two quotation mark types differently. I
10. Recognize common escape sequUences. :

11, 11, Implement some basic dehugging technigues

1. Enhanced User Experience: Web applications are designed to provide an |
intuitive and user-friendly experience for visitors or users, :

ra

Increased Accessibility: Web applications can be accessed from anywhere with
an internet connection, making them highly accessibie to users across

different devices and platfarms.

3. improved Efficiency and Productivity: Web applications can automate and |

streamline various business nrocesses, leading to improved efficiency and

Module Learning productivity.
QOutcomes

4. Scalability and Flexibility: Web applications can be designed and developed to |
Skl et s Yy ty ol g p .

accommodate growth and changing business needs.

duwlyll i
5, Cost-effectiveness; Compared to traditional software applications, web |

applications can be more cost-effective in terms of development, deployment,
and maintenance.

6. Data Analysis and Insights: Web applications can collect and analyze user data,

providing valuable insights into user hehavior, preferences, and patierns.

Indicative content includes the follnwin_g-.

indicative Contents Part A: Web Application Development ; |
Ll Dlgimall Web application: present the concept of web ap \[agd exp ;ﬁht_ e introduction |




Requirements Gathering and Analysis: showing the identif‘?mg the goals and i
objectives of the web application , understanding the target audience and user
requirements.[15 hrs]

MySQL: Introduction to MySQL and how to connect to the database. Also describe
MySQL Queries and how it works. After that explain the advanced PHP .[15 hrs]

Different topics will be discussed with student where they will be asked to search aver i

web for and try to prepare a report for every topic they asked to provide. [15 hrs]

Showing applying methods of inserting CSS to the HTML and Designing and applying |
styling tables and explain how inserting JavaScript code and cezsling HTML by |
JavaScript.[15 hrs]

Part B: Lab i
HTML: showing Creating the HTML files and writing basic script and executing HTML |

tags then , how we can Creating HTML forms to collect data [10 hrs)

There are going to be many assignments during the lab.[8 nrs]

Learning and Teac_l_{irié Stréﬁéfes

panlly @lasl) ol i) |

1. Online Courses and Tutorials: Utilize online courses, tutorials, and video

lectures to provide structured learning materials

Strategies
2. Interactive Coding Exercises: Incorporate interactive coding exercises and |
challenges to reinforce concents and provide hands-an practice. ;
Student Workload (SWL)
e gussl V0 J Cogunmeas JUal t__S""’L"'U" presl |
Structured SWL (h/sem) &3 | Struct 17nd SWI (E}w) - . }
haddl M CIlal M' @bl el ‘ L gun! L,:'I_LU fm_.,t.n _L:;w! JSV “}I_’fi_ ! |
Unstructured SWL (h/sem) - ‘ Unstructured S\ ‘ |
el U313 (JUall plaziall pé gyl Jaoxl '
Total SWL (h/sem) o
ol I3 ekl (S gubyld! Jon)!




Module Evaluation -
dwlyad] 3oLl (Ot
Time/Number Weight (Marks) Week Due T‘ ReleumkLegiNdg
Outcome
Quizzes 2 5% (’»} 5 and 10 i LO #1, #2 and 410, #11
Formative Assignments 7 5% (5) 2and 12 | LO #3, #4 and #6, #7
assessment | Projects / Lab. 1 T10%(10) | Continuous | AIL
Report 1 15% (15) 12 (Lo #5, #8 and H10
Summative | Midterm Exam 2hr 5% (15 | 7 | od-#7
assessment | Final Exam 3hr 50% (50} | 16 A
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus) _‘

Sl oo zlgial

Material Covered

Week 1 Introduction on Weh Hasts.

Week 2 Introduction to PHP.

Week 3 Programming with PHP.

Week 4 Functions in PHP.

Week5 | Data Validation (Server Side).

Week 6 First exam.

Week 7 Introduction to MySQL.

Week 8 Connecting to the Database.

Week 9 MySQL Queries.

Week 10 | MySQL Queries.

Week 11 | Operation on MySQL.

Week 12 | Advanced PHP.

et e e S

Week 13 | Second Exam. |
Week 14 l

Students team research projects (reports and pres}:htm.iun 3

Week 15

Week 16




Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 Creating the HTML files and writing basic script. o N o
Week 2 Creating the HTML files and writing basic script. N - R
Week3 | Executing HTML tags. -
Week4 | Executing HTML tags. ) _ i
Week 5 Creating HTML forms to collect data. ) R
Week 6 Creating HTML forms to collect data. :
Week 7 Inserting CSS to HTML and Dealing with inline style. o -
Week 8 Inserting CSS to HTML and Dealing with inline style - .
Week 9 Quiz and in lab script writing. - -
Week 10 | Quiz and in lab script writing. - W !
S S I |
Week 11 | Applying methods of inserting CSS to the HTML and Designing and applying styling tables. |
Week 12 | Applying methods of Inserting CSS to the HTIVIL gu-ﬁti‘[-l:asigning and appiwl'ug.;tv\,;l_|ng tables.
Week 13 | Inserting JavaScript code and Dealing html by JavaScript
Week 14 Inserting lavaScript code and Dealing html by lavaScript i
Week 15 | Preparation for the final exam o |
Learning and Teaching Resources
U"':j)"‘u'“j 'Q.LL-J‘ ).}'u;:_::
Text | Available in the Library?
Required Texts PHP and MySQL for Dynamic Web Sites 4t~ Edition. I* " ves
Recommended - T
PHP and MySQL for Dynamic Web Sites 4th Edition. [ Yes
Texts ]
. https://www.academia.edu/40707 720/PH 5_:.;'}-‘.5;@!;:(1[_}0}: Dynamic_Web_Sites _Fourth |
Websites .
_Edition
Grading Scheme
Oyl Jalases
Group Grade yaandl Merks % i Refinition
A - Excellent Slal 90- 100 __| Outstanding Perfarmarnce
B - Very Good BE Ve 30 | a3 iy AVeLage with some errors
Success Group |~ o : “"ga ; @"5\ R nolable orrérs:
(50 - 100) 25 ; - b A AN
D - Satisfactory lrwgie AL witPnmayor shortcomings |
E - Sufficient Jguis g 1S r)pin' mum criteria '




Fail Group FX = Fail (dx)laall W8) Cwly | (45-49) | More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

e : % 36

: :

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




MODULE DESCRIPTION FORM

Ayl B3l Loy 73 900

Module Information
Ayt Balall Ologlas

Module Title il glal) £l yiu) Module Delivery
Module Type & X Theory
Module Code HUC-AIDC321 s
ECTS Credits § X Tutorial
[ Practical
SWL (hr/sem) 125 O] Seminar
Module Level 3 Semester of Delivery 6
Administering Department AlS College College of Science
Module Leader A/”"j | email
Module Leader’s Acad. Tﬁﬁﬁ Module Leader’s Qualification Msc.
Module Tutor lyaa Abdull Kadhum Hadi e-mail alyaa_abdulkadhim@bhilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
;‘:f:“ﬁc Commiiins Approwas 21/09/2025 Version Number | 1.0
Relation with other Modules
S>3 Ayl Slgall xo d83all
Prerequisite module HUC-AIDC214,HUC- AIDC223 Semester 3,4
Co-requisites module None Semester ]




Module Aims, Learning Outcomes and Indicative Contents
Lala)Yl bgizmally lazll Z5l5g duulyddl Bslall L3l

Module Objectives
Ayl Baladl LBlual

Understand the Fundamental Concepts: Gain a deep understanding of the
fundamental concepts of information retrieval.

Text Processing and Indexing: Learn the principles of text processing,
tokenization, and indexing to effectively.

Retrieval Models: Explore various retrieval models, such as Boolean, Vector
Space, Probabilistic, and Language Models.

Evaluation Techniques: Become proficient in evaluating the performance of
information retrieval systems, including the use of metrics like Precision,
Recall, MAP, and NDCG.

Query Formulation: Learn how to formulate effective search queries and
understand the query expansion.

Information Retrieval in Diverse Domains: Explore the application of
information retrieval techniques in various domains

Module Learning
Outcomes

solall alazll lzysee
Zewlyl!

Upon completing the course, students should be able to:

Explain Key Concepts: Articulate the key concepts of information retrieval,
including indexing, retrieval models, and evaluation metrics.

Design and Build Indexes: Create and optimize inverted indexes for text data,
applying text processing techniques.

Be able to Select and Apply Retrieval Models: Choose appropriate retrieval
models (e.g., Boolean, Vector Space, or Language Models).

Evaluate Retrieval Systems: Measure and evaluate the performance of
information retrieval systems using metrics like Precision, Recall, MAP, and
NDCG.

Formulate Effective Queries: Formulate search queries that are precise and
relevant to the information needs, and apply query expansion

Indicative Contents

Lol Obgioall

Indicative content includes the following:

Information Retrieval: focus on classical information techniques, including text

processing, tokenization, and many other techniques.[15 hrs]

Index Construction and Compression: The course will emphasize rigorous Index on

construction process: sorting and merging. Techniques for index compression (e.g.,

delta encoding, variable byte encoding). Inverted index design and optimization for

efficient retrieval.. [15 hrs]

Assignments and homework:

Assignments and homework will be distributed during the course. Unless otherwise is
stated, all homework should be performed individually by students. The default time

for submitting any homework is one week (they should be submitted before the

beginning of the next lecture). All assignments and homework assignments have to be

submitted in a printed well-organized form. [15 hrs]




All students should participate in different presentations about different subjects.
(10 hrs)
Different topics will be discussed with students where they will be asked to search over

the web for and try to prepare a reports for every topic they asked to provide. [8 hrs]

Learning and ;reaching Strategies

ulatlly @latll izl el

Lectures: Provide regular lectures to introduce and explain key concepts and
theories in information retrieval.

Practical Demonstrations: Conduct hands-on demonstrations to show
students how to implement various information retrieval technigues, such as
text processing, indexing, and query processing.

Group Discussions: Encourage group discussions to promote critical thinking
and application of concepts.

Problem-Solving Exercises: Assign problem-solving exercises and practical

Strategies
tasks that require students to apply information retrieval technigues to solve
real problems.
Homework Assignments: Assign regular homework exercises to reinforce
learning and assess individual understanding of the material.
In-Class Quizzes: Administer in-class quizzes or short assessments to gauge
students' comprehension of recent lectures or readings.
Student Workload (SWL)
e gaanl 10 J Qguummn Alall (guhydl Jaxd)
Structured SWL (h/sem) % Structured SWL (h/w) "
il SO CJUall @lasiall gulyall Jasdl L gl lall laziall gyl Jasnlt
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 5
Jadll s Jlall plaziall 42 gulyldl Jaodd! e gaua] Ul @laziall pd (gwlylll Joaddl
Total SWL (h/sem) s
il Dl LIl 9&1 qwg,m Jazdl

Module Evaluation
i._mb..ﬂ’u SblA-H p-.'-:-i-"

Relevant Learning

Time/Number | Weight (Marks) Week Due




Quizzes 3 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 2 10% (10) Continuous | All

Report 2 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO &1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Introduction to Information Retrieval

Week 2 Boolean retrieval

The term vocabulary and postings list:
e Document delineation and character sequence decoding
Wk s - Obtaining the character sequence in a document 19

- Choosing a document unit

Determining the vocabulary of terms:
e Tokenization.

Week 4 e Dropping common terms: stopwords.

e Normalization (equivalence classing of terms).

e Stemming and lemmatization.

Faster postings list intersection via skip pointers
Positional postings and phrase queries

Week 5 e Biword indexes

e Positional indexes

® Combination schemes

Dictionaries and tolerant retrieval
Search structures for dictionaries

Week 6
Wildcard queries

e General wildcard queries




e k-gram indexes for wildcard queries

Week 7 Midterm

Spelling correction:
e Implementing spelling correction.
® Forms of spelling correction.
Wenf e Edit distance.
e k-gram indexes for spelling correction

e Context sensitive spelling correction

Index construction
e Hardware basics
® Blocked sort-based indexing
Week 9 ; , ; ;
e Single-pass in-memory indexing
e Distributed indexing

® Dynamic indexing

Index compression
e Statistical properties of terms in information retrieval
e Heaps' law: Estimating the number of terms.
Wesic10 e Zipf's law: Modeling the distribution of terms.
e Dictionary compression.

e Dictionary as a string

Postings file compression

- ® Variable byte codes

Scoring, term weighting and the vector space model
e Parametric and zone indexes
Week 12 e Weighted zone scoring

® Learning weights

The optimal weight g

Term frequency and weighting
Week 13
e Inverse document frequency




e Tf-idf weighting

The vector space model for scoring

® Dot products

Week 14
Queries as vectors
Week 15 | Final Exam
Week 16 | Recap for the final course exam
Delivery Plan (Weekly Lab. Syllabus)
sl (£50d) zlgial)
Material Covered
Week 1 Information retrieval Tools and Packages (e.g. NLTK, Scikit and many others)
Week 2 Text tokenization and Word Count
Week3 | Text Cleaning and Stemming
Week4 | Building an Inverted Index
Week 5 | Building a Web Crawler
Week 6 | Web Search Project
Week 7 | Query Expansion and Relevance Feedback
Learning and Teaching Resources
owyidly ehaddl jalae
Text Available in the Library?
"An Introduction to Information Retrieval" by Christopher D.
Required Texts ) Yes
Manning, Prabhakar Raghavan, and Hinrich Schiitze.
"Information Retrieval: Algorithms and Heuristics" by David
Recommended A. Grossman, Ophir Frieder, and J. Munson. 5
es
Texts "Search Engines: Information Retrieval in Practice" by Bruce
Croft, Donald Metzler, and Trevor Strohman.
Websites https://nlp.stanford.edu/IR-book/pdf/irbookprint.pdf

Grading Scheme
&:JL?J..LH lalass




Group Grade izl Marks % | Definition

A - Excellent lzal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
's::fel"‘;os'”“" C- Good . 70-79 | Sound work with notable errors

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaall AB) Cwly | (45-49) More work required but credit awarded

(0-49) F - Fail sy (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM

eyl B3 Lo g 3 a3

Module Information

Module Title = gailadl il Module Delivery
Module Type C & Theory
c X Lecture
Module Code HUC-AIDC325 O Lab
ECTS Credits [ K Tutorial
[ Practical
SWL (hr/sem) 125 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department AlS College College of Science
) lc',‘ : shahed.raed@hilla-unc.edu.ig
Module Leader Solb Loy dg s p.p Sh e-mail
Lo i
Module Leader’s Acad. Title Asst. Teacher Module Leader’s Qualification MSc,
Module Tutor gala Wy agds p.p e-mail shahed.raed@hilla-unc.edu.ig
Peer Reviewer Name Name e-mail E-mail
;‘::ﬁﬁ‘ Lotwiitios Sfeow 21/09/2025 Version Number | 1.0

Relation with other Modules
Sy &yl sl gall 2o A3l

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Qutcomes and Indicative Contents

Dl Clgimmelly @hasll gl :»J_J dalali Colan)

Module Objectives
Al )l B5Lel! CBlua

1. To explore the concepts o infarmation security attacks, services, and

mechanism.

2. To make students familiar with the hasir concepts =f anplied cryptograpny,

including classical cryptograoly end moderm searat kay cryptozraphy

3. To explain the mathematical “aundation of modern cryptography, especially

number theory and fihite e

4. To highlight the practical cppliostions and modes of operation of block ciphers, |

After completing the module, the student shouit be able ta.

1. Describe the basic mathematical and technical issues relating to information
security

2. learning how to leverage (i concepts to protect computers from external
g g P I

threats.

Module Leaming 3. Interpret Fow techpoias Jos 5150 ystern
0utcumes esneci .'=||'y' black ¢ nhe s,
sslal) 4l 3l Sy 4. Use rlgorous mathematical formulation: svimimetiic cryptography Lo spot
a“ bu\.” weakinesses in UESIET S,
5. Demonsirate skills in usirie ssical Ciphers for enicrvotion and decrvption
6. Demonstrate skills in using soine basic cryplanalysis technigues related to
classical cryptagraphy
Indicative content includes the follow ing:
Computer Security: focus on clasciral =0 symmet:ic key & aphy, including

Indicative Contents

ol Olgamal!

block ciphers and their modes cf opar=tion.| 15 krs]

The course will emphasize rigorous mathematical formulations of security goals and
aim to train students in spotting weal nesse< in designs, The is generally regarded by
undergraduates as a challenging course. It is mainly theoretical and mathematical in
nature and calis Tor the ability to rdv 1 stand ahstract concepts. [15 hrs]

Assignments and homework:

Assignments and homework wiil be diz iy buteu durings therwise is

Bl S5
TR

stated, all homework should be performed naivig ,_‘:ITFPG-H.‘FJ.[G!‘U me

for submitting any homeawark s week




beginning of the next lecture). All asci nment:

submitted in a printed well-arganized farim. [15 hi
All students should participate in . ffzre

[10 hrs]

Learning and Teaching Strategies

vnaidly phadd) oLl

Different topics wil! he discussed with «tudents wher

the web for and try to prepare a resorts for every topic

rnt homewaork assignments have o be |

|

t oresentations about different subjects.

asked tosearch over |

to provide. [8 hrs]

Directing students with inferential questions during

lectures and assigning

the assignments from oru

Strategies

Encauraging students fc

exams.

Student Workload {sWL)

Lﬁwi Yol e Pt SRR L))

FT—

Structured SWL (h/sem) | B
bl IS5 all @latiall qubpdl Joll | Sl 1

Unstructured SWL (h/sem) -

them to research the answer

Prohibiting the exchanga ~° <

Structul

| Unstructured SWL (h/w) [

rifernet searches

througl

tions amang studente i geoups b o f'r.-ingmg
.0 anither
th al e y ndurting daily

il pud

e

| L2me - ) " | |
e - 1S Mo S

| 57 .
bl I LIl elaiiall pd gwhall Joor i J platial b gwisl Ja - |
Total SWL (h/sem) i A = | - ]
il I3 el S gy ld] Jasell | 150

Viodule Fva I

Seotyad) &l uad

Time/Number |

i Quizzes 2
Formative -
Assignments 2

Projects / Lzl

10

10%%

assessment

Weight {Marks)

‘\-C" Jl-.! _..l )

$Reartd #10, #11




Hepart L . TR oW, #and R0
Summative | Midterm Exam She | 4D = = ok o SO S
assessment Final Exam It | S0% (500 o —
Total assessment o B 150% (100 Viarke -
Delivery Pian (Wee! Iy Syilabus)
.__:»'}ijz,‘.'l (Foa ) .
Material Covered - T
Week1 | Introduction and Historical Notes. - i —-_‘
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Required Texts

William Stallings, Cryptography and Mety

Principles and Practice, 5/E.

Recommended
Texts

Principles and Practice, 5/E
ISBN-10: 0136097049
ISBN-13: 978013609704
Publisher: Prentice Hzll
Copyright: 2011
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https://www.arrgu-)-;;.f,:b rn/Cr"; p; og raph
Practice/dp/01360357049,
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