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MODULE DESCRIPTION CATALOGUE

Module Information
dnly ) 8oLl Ologlas

Module Introduction to Al Module Delivery
Module Type Core Xrheory
Module Code AlIC1104 Xiecture
ECTS Credits 5 Kab
[MTutorial
SWL (hr/sem) 125 [Practical
[Seminar
Module Level uaGl Semester of Delivery 1
Administering Department Big Data College College of Artificial Intelligence
Module Leader Dr.Noor Redha Abd Alrazak Alkazaz e-mail noor.alkazaz@csw.uobaghdad.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
LA el 25/10/2025 Version Number | 1.0
Date
Relation with other Modules
G301 Ayl slgall ae A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lalin Yl Gbgizally pladl glSg dwshyl)l 8oLl Ll

Module Objectives

dawolyl! Baledl CBlual

Introduce the fundamental concepts, history, and goals of Artificial Intelligence
(Al).

Understand basic Al concepts.
Develop an understanding of Al technologies and their history.
Understand Al applications in various technologies and fields.
Understand future Al trends.
Describe and understand the definition and types of machine learning.
Introduce and understand key knowledge points of machine learning.

Introduce common machine learning algorithms to help better understand their
functions and usages.

Master the implementation process of machine learning algorithms.

Module Learning
Outcomes

Boledd @lasdl il y5en
el y 1

Define and explain the fundamental concepts, history, and components of
Artificial Intelligence.

Use Python programming to implement machine learning algorithms and
problem-solving techniques relevant to Al foundations.

Describe the principles of machine learning, NLP, and computer vision, and
relate them to real-world applications.

Provide insights into the application fields and future of Al technologies based
on their definition and scope.

Analyze ethical and societal challenges related to the design and deployment
of Al systems.

Define and explain the fundamental concepts of machine learning.
Describe machine learning process and its key knowledge points.

Describe common machine learning algorithms to help better understand their
functions and usages.
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e Demonstrate teamwork, communication, and reflective learning through
lab-based and mini-project activities.

® Introduction to Al: Definition, history, goals, applications, and intelligent
agents.

® Machine Learning: Basic concepts of data-driven learning; supervised and
unsupervised learning.
® Natural Language Processing: Understanding and generating human language.

Indicative Contents ® Computer Vision: Basic image understanding and recognition.

Lol Cbgiall ® Ethics and Responsible Al.

® Python for Al: Data structures, functions, libraries, machine learning
algorithms.

® Practical Integration: Mini-project combining Al concepts with Python
programming.

Learning and Teaching Strategies

olatlly edatll el el

e Lectures (2 hrs/week): Deliver theoretical concepts through interactive
presentations and discussions.

e Laboratory Sessions (2 hrs/week): Provide guided practical exercises using
Python to apply theory to Al problems.

Strategies e Case Studies and Ethical Debates: Encourage critical thinking through real-
world examples.

e Mini Projects and Group Work: Promote collaboration and creativity through
small-scale Al models or prototypes.

e Formative Assessment and Feedback: Include quizzes, reports, and peer
feedback to enhance learning.
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Student Workload (SWL)

Lo gassl 10J Gganne Il (gl Jood!

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

78 5:12

dvad)l I3 LIl elatadl (gulylll Jood! b ol IUall @laiiall (ol Jo|

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

47 3:08

Jad)l I el elasiall pe (quhdl Josxdl e goanl CUal) @laiall e byl Josnll

Total SWL (h/sem)

125
Bl s Il (S gyl Jase!
Module Evaluation
duwlydl 330! S
. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) S5and 10 | LO#1, #2 and #10, #11
EnIa e Assignments 1 10% (10) 11 LO #3, #4 and #6, #7
dssessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
ST Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 The Concept of Artificial Intelligence

Week 2 The Technologies of Al

Week 3 The Applications of Al

Week 4 The Controversy of Al

Week 5 The Development Trends for Al

Week 6 | Introduction to Machine Learning

Week7 | Types of Machine Learning

Week 8 Midterm

Week 9 | The Overall Process of Machine Learning: Data Collection and Cleaning

Week 10 | Data Conversion and Feature Selection

Week 11 | Model Evaluation

Week 12 | Common Algorithms of Machine Learning: Linear Regression and Logistic Regression

Week 13 | Decision Tree and Support Vector Machine

Week 14 | k-Nearest Neighbors Algorithm

Week 15 | Naive Bayes and Clustering Algorithm

Week 16 | Case Study

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1 Lab 1: Al simulator

Week 2 Lab 2: Al simulator

Week 3 Lab 3: Linear Regression

Week 4 Lab 4: Logistic Regression

Week 5 Lab 5: Decision Tree

Week 6 Lab 6: K-means Algorithm Implementation

Week 7 Lab 7: Discussion the final project

Learning and Teaching Resources

oddly @ladl jsbas

Text Available in the Library?

Huawei Technologies Co., Ltd., (2023). Artificial
Required Texts Intelligence Technology. Springer. doi: 10.1007/978-
981-19-2879-6

Russell, S. J., & Norvig, P. (2021). Artificial

Recommended .
Texts Intelligence: A Modern Approach (4th ed.).
Pearson.
https://link.springer.com/book/10.1007/978-981-19-2879-6
Websites
https://e.huawei.com
Grading Scheme
@l Jalases
Group Grade sodasd| Marks % Definition
Success Group A - Excellent el 90 - 100 Outstanding Performance
(50 - 100) B - Very Good [BENVES 80 -89 Above average with some errors



http://e.huawei.com/
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C- Good SvES 70-79 Sound work with notable errors

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl u8) 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 CATALOGUE

Module Information
Gyl 83ladl Ologlas

Module Title CALCULUS Module Delivery
Module Type Core XTheory
Xlecture
Module Code AIC1102 BLab
ECTS Credits 6 Llrutorial
[Practical
SWL (hr/sem) 150 [Seminar
Module Level 1 Semester of Delivery 1
Administering Department College Type College Code
Module Leader WALEED KHAIRY e-mail viv;Ieed.aI.ashtarl@coeng.uobaghdad.edu
Module Leader’s Academic Title | Professor Module Leader’s Qualification Ph.D.
Module Tutor AHMED ALHAMADANI e-mail AHMED@coeng.uobaghdad.edu.iq
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/01/2026 Version Number 1.0
Date
Relation with other Modules
31 Ayl slgall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents
BoLinY! Lgibgizmag lgakad il yseng Ayl 8okl Colaal

Basic Calculus Concepts: Introduce limits, derivatives, and integrals.
Module Objectives Problem-Solving Skills: Teach students how to use differential and integral
calculus to solve problems.

. . i G 3. Real-World Applications: Demonstrate how calculus is used in physics,

Ayl oled) Colunl . . .
engineering, and economics.

4. Preparation for Advanced Mathematics: Prepare students for more advanced

math courses.

Important: Write at least 6 Learning Outcomes, better to be equal to the number of
study weeks.

Module Learning 1. Limit Calculation: Compute limits and interpret the behavior of functions.

Outcomes 2. Differentiation: Determine rates of change and solve optimization problems.
3. Integration: Employ methods for calculating areas under curves and solving

Boledd @ladl il y5en simple differential equations.

Gy 4. Mathematical Writing: Clearly express mathematical concepts in writing.

5. Critical Thinking: Analyze complex problems using calculus.

1. Introduction to Calculus: Overview of its history and real-life applications.

2. Understanding Limits and Continuity: Learn to evaluate limits and grasp

continuity.

3. Differentiation Methods: Explore product, quotient, and chain rules.

4, Using Derivatives: Identify critical points, perform optimization, and analyze
Indicative Contents curves.

5. Integration Methods: Cover substitution, integration by parts, and basic

integral calculations.

Lol wlhgimall 6. Fundamental Theorem of Calculus: Understand the relationship between
differentiation and integration for calculating areas.

7. Applications of Integration: Calculate areas between curves and explore
physical applications.

8. Introduction to Differential Equations: Learn the basics of solving simple

differential equations for modelling purposes.

Learning and Teaching Strategies

oty @hatll ol il

Strategies

1. Lectures on Effective Time Management
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Olas| Al o Conduct structured sessions emphasizing time management's critical role in

academic and professional settings. These sessions will explore proven strategies for

enhancing personal productivity, including task prioritization, overcoming

procrastination, and using practical time-tracking tools.

2. Collaborative Group Work

. Implement group-based assignments to strengthen teamwork,

communication, and collective problem-solving abilities. By promoting peer

collaboration, the program enhances understanding and cultivates a shared

commitment to achieving educational objectives.

3. Integration of Accessible Online Resources

Leverage user-friendly digital platforms and online courses to support ongoing o

skill development and reinforce course content. Provide access to a wide range of

learning materials, ensuring flexible, independent learning and continuous
..engagement beyond the traditional classroom environment

Student Workload (SWL)
Lo ganl 10 Cgaummn LIUal (gl Jazell

Structured SWL (hr/sem) 63 Structured SWL (hr/w) 4
Jadll P (el elaiiall (gulyd! Josl e gl clal) @latiall (bl Josnll

Unstructured SWL (hr/sem) g7 Unstructured SWL (hr/w) 3
Jad)l I Il elasiall pe (quhddl Jozdl b gl Ul @lasiall e byl Josnll

Total SWL (hr/sem)
Jradl! ISl CUall S gyl Joox)

150

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
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)




>

»

Sthucation and

R pr.N
B Puppic ot W &
% lic ¢ o

LéoJaJ‘ Eexdlg JL’.H M\ 8yly9 - Byl 2\))9.@_0;-
dao ]| M\
(Y 8y91) daseall L) 3 IO
Lyg) 89 YE -+ - (drulyd Jgand diled) Ol giww gl
delw YO = duygl 8u>9 S

Delivery Plan (Theoretical Weekly Syllabus)
Sl (£90adl Zlgll

Material Covered
Week 1 Fundamental Number Theory and Inequalities
Overview of the properties of real numbers and principles of inequalities.
Week 2 Intervals and Absolute Values
Study of interval notation and absolute values, as well as strategies for solving inequality problems.
Week 3 Coordinate Geometry and Inclination
Application of the Cartesian coordinate system and concepts of angle inclination in geometry.
Functions
Week 4 - S L . . . . . .
Definition, classification, and operations involving functions, including their domain and range.
Properties of Limits
Week 5 pertie: o T . o
Examination of limits, basic limit laws, and their applications.
Week 6 Continuity
Analysis of function continuity and criteria for assessing it.
Week 7 Mid-Term Examination and Discussion
Evaluation of material from Weeks 1 to 6 and a review session.
Trigonometric Functions
Week 8 gon . . . - o I
Overview of trigonometric functions, their identities, and applications.
Derivative Rules
Week 9 . ) - . . N .
Review differentiation rules for polynomials, exponential, and logarithmic functions.
Trigonometric Derivatives
Week 10 gonon : = . . . .
Exploration of differentiation rules for trigonometric functions and their inverses.
Applications of Derivatives
Week 11 . oA o . . . .
Introduction to L'Hopital's Rule, understanding increasing and decreasing functions, and concavity.
Week 12 Extreme Value and Mean Value Theorems
Discussion of essential calculus theorems related to real-world optimization.
Integration
Week 13 . _— . . .
Overview of fundamental principles and techniques of integration.
Week 14 The First Fundamental Theorem of Calculus
An explanation of the relationship between integrals and derivatives is illustrated with examples.
Review
Week 15 . . o .
Comprehensive review of all topics in preparation for the end-of-term assessment.
Final Examination
Week 16 . . .
A comprehensive assessment covering all topics from the course.

Delivery Plan (Weekly Lab. Syllabus)
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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 Transient Responses

Week 5 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

olatlls el y3las

Text Available in the Library?

Fundamentals of Electric Circuits, C.K. Alexander and M.N.O
Required Texts Yes
Sadiku, McGraw-Hill Education

Recommended DC Electrical Circuit Analysis: A Practical Approach \
o)

Texts Copyright Year: 2020, dissidents.

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

engineering
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Grading Scheme

Olomyll lalasee

Group Grade ol Marks % | Definition

A - Excellent Jlal 90-100 Outstanding Performance

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

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl 08) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks with 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.

a3 @i «JUodl e (Ae) 31 9T eI A1 Al ] +,0 cye Ja5 T w35 (@1 & iead) olodhall CyS otiae 1 l2>Dlo
1 "ol (o A0yl gyl WY 3 ol Y dslis daalaell s (08 J] 08,8 dadle oyl et Lains <00 (J] 0,0 dadle
e s gall JL) Gyt 098w aduodl nxsandl U (0 dgiaall ledall dmgll auaddl 08

B39 AU Al ) U sl 3550 g
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MODULE DESCRIPTION CATALOGUE

Module Information
Gyl 83ladl Ologlas

Module Title Principles Big Data Module Delivery

Module Type Core XTheory
Xlecture

Module Code AIBD1101 Rlab

ECTS Credits 4 Clrutorial
[Practical

SWL (hr/sem) 100 [Seminar

Module Level 1 Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Loay Edward George e-mail E-mail

Module Leader’s Academic Title | Assistant Professor Module Leader’s Qualification Ph.D.

Module Tutor Asst. Prof. Basad Al-Sarray e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval 01/06/2023 Version Number 1.0

Date

Relation with other Modules
31 Ayl slgall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents
BoLinY! Lgibgizmag lgakas il yseng duclyd] Baladl COlan

1. Tointroduce fundamental concepts of data types, structures, and
representation in the context of Big Data.
Module Objectives 2. To explore the technological infrastructure and platforms used for Big Data
processing.
Gyl Baladl CBlua] 3. To develop skills in data analysis, visualization, and similarity measurement.
4. To provide hands-on experience with Big Data tools and platforms.
5. To understand the 5V's and characteristics of Big Data.
6. To prepare students for real-world Big Data projects and applications.
1. Define and differentiate between structured, semi-structured, and
unstructured data.
2. Explain the 5V's of Big Data and their implications.
3. Describe key Big Data platforms such as Hadoop, Spark, and cloud services.
Module Learning 4. Apply statistical and string-based feature extraction methods.
Outcomes 5. Use similarity measures such as Euclidean, Cosine, and Jaccard in data
analysis.
Bolel) eladl Wl y5ee 6. Demonstrate basic proficiency with data analysis tools like Excel, R, and
sy )| Python libraries.
7. Discuss the architecture and components of Hadoop.
8. Identify appropriate data formats and file structures for different data types.
9. Analyze and visualize data using appropriate tools and techniques.
10. Plan and execute a small-scale Big Data project..
Part A — Foundations of Big Data
o Data Fundamentals — Data types, representation, formats, and structures.
Introduction to qualitative vs. quantitative data, measurement scales, and collection
methods. [SSWL=12 hrs]
o IT for Big Data — Compression techniques, text, video, image, audio, XML, and
HTML file formats. Overview of servers, programming languages, and their relevance
Indicative Contents to Big Data. [SSWL=10 hrs]
o Introduction to Big Data — Data size units, major sources of Big Data,
structured, semi-structured, and unstructured data types. Current size, traffic, and
4ol Slgionall projections of Big Data. [SSWL=8 hrs]
Part B — Big Data Characteristics and Platforms
° The 5V's and Features of Big Data — Volume, Velocity, Variety, Veracity, Value.
Additional characteristics such as variability and complexity. [SSWL=8 hrs]
° Big Data Platforms — Part 1 — Overview of Hadoop, Spark, NoSQL, HBase,
Cassandra, Amazon Web Services (AWS), Google Cloud Platform (GCP). [SSWL=12 hrs]
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o Big Data Platforms — Part 2 — Microsoft Azure, Apache Flink, Apache Kafka, IBM
Cloud, Splunk, Elasticsearch. [SSWL=10 hrs]

Part C — Big Data Architecture and Analysis

o Hadoop Architecture — Key components: HDFS, MapReduce, YARN. Stages:
Data ingestion, job submission, Map and Reduce phases. Components: NameNode,
DataNode, ResourceManager, NodeManager. Advantages, scalability, flexibility, cost-
effectiveness, and challenges. [SSWL=14 hrs]

o Data Features and Statistics — Statistical features: histogram, probability, PDF,
mean, median, mode, standard deviation. String features: length, digital signature.
[SSWL=10 hrs]

o Similarity Measures — Manhattan, Euclidean, Cosine, Jaccard, Minkowski, Dice,
Hamming, Pearson distances. Covariance and correlation coefficient. [SSWL=10 hrs]

Part D —Tools and Applications

o Data Analytics Tools — Excel for data analysis, R analytic tool, Python libraries:
Pandas, NumPy, Matplotlib. [SSWL=12 hrs]
o Review Sessions and Project Work — Review 1 (Unit 6) and Review 2 (Unit 13).

Project discussion, planning, and implementation. [SSWL=14 hrs]
Total hrs = 110 = SSWL - (Exam hrs) =114 - 4 = 110 hr (Time table hrs x 15 weeks)

Learning and Teaching Strategies

ol @hardl sl el

Strategies

Slendl i)

The main strategy is to encourage active participation through hands-on labs,
interactive tutorials, and project-based learning. Students will engage with real
datasets and tools such as Hadoop, Python, and R to build practical skills.

Student Workload (SWL)
Lo gueel 10 J gaumms Ul gyl Josdl

Structured SWL (hr/sem) €4 Structured SWL (hr/w) 43
Jeadl! I Ul elaiall (guhll Jas! e gl JUal) dazial] gyl Joonl '
Unstructured SWL (hr/sem) 36 Unstructured SWL (hr/w) 24
o)) I Clal) elaiall & gyl Jass) e grsad IUal) latiall 1 olylll Jaou) '
Total SWL (hr/sem)

i)l I el S gyl Jass) 100




LéoJaJ‘ Eexdlg JL’.H M\ 8yly9 - Byl 2\:)9.@_0;-
Sl daol>
(Y 8y91) daseall L) 3 IO
Lyg) 89 YE -+ - (drulyd Jgand diled) Ol giww gl
delw YO = duygl 8u>9 S

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
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 (Theoretical Weekly Syllabus)
Material Covered

Week 1 Data Types, Representation, Formats, Structures

Week 2 IT Foundations — Compression, File Formats, Servers

Week 3 Data Types — Qualitative/Quantitative, Measurement Scales

Week 4 Intro to Big Data — Size, Sources, Structure Types

Week 5 5V's and Other Features of Big Data

Week 6 Big Data Platforms — Hadoop, Spark, NoSQL, AWS, GCP

Week 7 Midterm Exam

Week 8 Platforms Continued — Azure, Kafka, Flink, IBM Cloud

Week 9 Hadoop Architecture — HDFS, MapReduce, YARN

Week 10 | Data Features — Statistical & String Features

Week 11 Similarity Measures — Euclidean, Cosine, Jaccard, etc.

Week 12 Data Analytics Tools — Excel, R, Python Libraries

Week 13 | Exam (Quiz)

Week 14 | Project Submission and Discussion

Week 15 Preparing for Final Exam

Week 16 | Final Exam
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Yucation and

Delivery Plan (Weekly Lab. Syllabus)
el (£ gl zlgiad!

Material Covered

Basics in Data — Definitions, types (Traditional vs. Big), examples from daily life. Explore personal

Week 1
data traces (phone usage, YouTube history).

o 5 Vs of Big Data — Volume, Velocity, Variety, Veracity, Value. Identify real-world examples. Case
studies: healthcare, e-commerce, transportation, climate, Google Maps.

S How Big Data Is Stored — Data centers, cloud storage, distributed systems. Examples: Google Cloud,
AWS.

Tl Working with Tables — Rows, columns, relationships. Create simple data tables in Excel/Google
Sheets. Calculate basic statistics.

T Introduction to Databases & Data Analytics — What is a database? From raw data to insights.
Descriptive statistics: mean, median, trend.

e Visualizing Data — Importance of visualization, chart types (bar, line, pie, heatmap). Create charts

from sample datasets (student survey data).

Week 7 Midterm Exam (No Lab)

Big Data Technologies — Overview of Hadoop, Spark, NoSQL. Demonstration videos + interactive

Week 8
diagram drawing.

— Cloud and 10T — How data is collected from devices/sensors. Examples: smart homes, cars. Hands-
on loT simulation using online dashboards.

T Al and Big Data — How Al uses Big Data for predictions. Examples: ChatGPT, recommendation
systems. Interactive activity: How Netflix or TikTok recommends content.

TSl Data-Driven Decision Making — How companies/governments make evidence-based decisions.
Analyze datasets (COVID-19, population, weather) visually.

e Mini Project — Group project development: creating a data story or dashboard. Prepare project poster

or presentation slides.

Week 13 Project Presentation — Part 1. Group presentations and peer feedback.

Week 14 Project Presentation — Part 2. Showcase and evaluation.

Week 15 Final Exam

Learning and Teaching Resources

olaly edatll j3Lae

Text Available in the Library?
Required Texts Big Data: Principles and Best Practices (Latest Edition) Yes
Recommended Hadoop: The Definitive Guide (O'Reilly)
Texts No
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Websites Coursera (coursera.org) | Apache Hadoop (hadoop.apache.org)

Grading Scheme

Ol alaseo

Group Grade ol Marks % | Definition

A - Excellent el 90- 100 Outstanding Performance

B - Very Good [BENVES 80-89 Above average with some errors
(Ssu(;:t_:els;oG)roup C- Good RVES 70-79 Sound work with notable errors

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axdlaadl 08) Cely | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks with 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.

a3 @i «JUodl o (Ae) 31 9T eI A1 Al ] +,0 oye Ja5 T w35 (@1 & iead) olodall CyS otian 1 l2>Dlo
1 "ol (o Aoyl gyl WY 3 o Y dsliws daalonl s (08 J] 08,8 dadle oyl et Lo <00 (J] 0,0 dadle
e s gall JL) Coydtll 098w aduodl nxiandl U oy dgiaall Oledall dmgll auadd] 8
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MODULE DESCRIPTION CATALOGUE

Module Information
Gyl 83ladl Ologlas

Module Title English 1 Module Delivery

Module Type Basic XTheory
Xl ecture

Module Code UOB102 O Lab

ECTS Credits 2 Clrutorial
[Practical

SWL (hr/sem) 50 [Seminar

Module Level UGl Semester of Delivery 1

Administering Department AIBD College AIC

Module Leader Anfal Mudhafar Ali e-mail anfal.m@csw.uobaghdad.edu.iq

Module Leader’s Academic Title | Lecturer assistant Module Leader’s Qualification M.A.

Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval Version Number 1.0

Date

Relation with other Modules
31 Ayl sl gall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents

BoLinY! Lgibgizmag lgakad il yseng Ayl 8okl Colaal

Module Objectives

Gyl Baledl Colual

1- The program aims to enable students to understand, write, comprehend and
speak English in a way that allows them to interact with English speakers.

2- In addition, it aims to improve the students reading and writing skills in the
language of scientific research, in a way that enables them to pursue the latest
research and discoveries in discreet international journals, as well as it qualifies
them to communicate with their peers in international universities through English
language.

Module Learning
Outcomes

Balall el oloryen
Loyl

At the end of the semester, the student will be able to

1. Apply grammatical rules of English accurately in both written and spoken
communication.

2. Demonstrate proficiency in reading comprehension, speaking, listening, and
writing skills through various academic and practical tasks.

3. Communicate effectively in English by engaging in conversations, expressing
ideas clearly, and adapting language appropriately to different audiences and
contexts.

4. Compose well-structured written texts that are coherent, persuasive, and
appropriate for their intended purpose and audience.

Indicative Contents

Indicative content includes the following.

Introduction to English tenses, grammar [7 hrs]

Using the present and past tenses and the differences between them [7 hrs]

How to write the English sentence. Types of sentences [4 hrs]

How to read aloud and the skills of comprehension and how to organize the ideas to

ol wbgioall answer reading questions. [7 hrs]
Revision problem classes [5 hrs]
Total hrs =33 = SSWL - (Exam hrs) = 33 - 3 =30 hr (Time table hrs x 15 weeks)
Learning and Teaching Strategies
P,.l,.;d\g P.l:.x)\ Ol Al
Students are taught through communicative approach through which they are
encouraged to speak even if they make mistakes.
1. Interactive Lectures: Using visual tools such as slides, videos, and records
2. Problem-Based Learning (PBL): a linguistic question is presented, requiring
Strategies students to analyze it according to what they understood from the lecture. This
method is used to enhance creative thinking technique for students and
" generate new ideas to solve problems through spontaneous contributions
Ol

(brainstorming).

3. Blended Learning: Combining e-learning techniques with traditional
education by using remote learning platforms where students can access
lectures materials, additional learning materials, and submit assignments
online.
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4. Self-Assessment and Feedback: Encouraging students to assess their
colleague’s performance through continuous feedback from the instructor, to
enhance self-critique and personal analysis skills.

5. Collaborative Learning: Using teamwork as an educational strategy through
small groups to solve linguistics problems, fostering social interaction and
developing communication skills

6. Project-Based Learning: Offering students the chance to work on long-term
projects that require research, preparing information in an organized well
written report, and presenting their work in front of their class to enhance their
speaking abilities. These projects can be individual or group-based, enhancing
research and teamwork skills

Student Workload (SWL)
L gl 10 gaummn LIUal (guhyld] Jazell

Structured SWL (hr/sem)
Jradl! I Ul elaiall gwhll Jas!

Structured SWL (hr/w)
33 2.2

e goanl cllall @latiadl (bl Josell

Unstructured SWL (hr/sem)
Joaill IS all @laiall s gwhll ool

17 Unstructured SWL (hr/w) 11
b gl CUal) @lasiall e byl Josnll '

Total SWL (hr/sem)

50
sl I3z CIUall (S guly ) Jozsl
Module Evaluation
duwlydl 83l (Ol
. . Relevant Learning
Time/Number | Weight (Marks) | Week Due
Outcome
Quiz 2 10% (10) 5&9 LO #1, #2 and #3
Assignments 4 5% (5) 35,8&12 | LO#1,#2
Formative participation in ]
5 5% (4) Continuous | All
assessment lecture
Portfolio 1 10% (10) 13 LO #2 & #3
Project 1 10% (10) 9-15 LO#3 & #4
Slmmative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment  "Eina| Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 | Introduction to verb to Be, Possessive, making plural nouns

Week 2 | Present simple, Adverbs of frequency, adjectives, Question words,
Week 3 | Pronouns, this/that, there, indefinite & definite articles, Expression of quantity
Week 4 | Was/ were, Past simple, irregular verbs, Prepositions

Week 5 | Quiz/ Modal verbs, have to, like & would like.

Week 6 | Present continuous, Present simple and Present continuous, Future plans.
Week 7 | Midterm/ Tenses, state verbs

Week 8 | Future, adverbs.

Week 9 | Quiz/ Present perfect, The Passive

Week 10 | Time clauses, Conditionals, Participles

Week 11 | Present perfect continuous, verb Patterns, infinitives.

Week 12 | Past perfect, Noun phrases, Reflexive pronouns

Week 13 | Reported Speech, Relative clauses

Week 14 | Project Presentation

Week 15 | Project Presentation

Week 16 | Final
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Learning and Teaching Resources

oxddly @ladl Hsbas

Text Available in the Library?
) New Headway Plus by Liz and John Soras- Beginner, Oxford
Required Texts . Yes
University Press.
Recommended . .
English Grammar in Use by Rymond Murphy. Yes
Texts
https://elt.oup.com/student/headway/beg/
Websites
https://test-english.com/
Grading Scheme
oyl abasea
Group Grade il Marks % | Definition
A - Excellent el 90-100 Outstanding Performance
s G B - Very Good e eV 80-89 Above average with some errors
(:(;:t_:e:;o) roup C- Good BVES 70-79 Sound work with notable errors
D - Satisfactory wgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required

Note: Marks with 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.

a3 @i (Ul Jow (Ae) 31 9T eI Aol Al ] +,0 oye Ja5 T 35 (@1 & iead) lodall CyS otiws :l2>Dlo
1 " lxidl o 40,8l Qo gl V" 5 el Y dusbw daolaell U L (08 ] 08,8 dodle (o83 i Lod <00 (J] 0£,0 dadle
e s gall JL) Coytll 098w aduodl xsandl U (30 dgiaall ledall dmgll vl 8
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MODULE DESCRIPTION CATALOGUE

Module Information
dnly ) 8oLl Ologlas

Module Title Critical Thinking Module Delivery

Module Type Basic Krheory
Xlecture

Module Code AIC1103 KLab

ECTS Credits 4 Llrutorial
[Practical

SWL (hr/sem) 100 [Seminar

Module Level Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Faisel Ghazi Mohammed e-mail faisel.mohammed@sc.uobaghdad.edu.iqg

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

Module Tutor e-mail

Peer Reviewer Name e-mail E-mail

Scientific Committee Approval Date Version Number 1.0

Relation with other Modules

3 syl Sl gall mo A8l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LalinV Gbgizally pladl g5l3g dshyl)l 5ol Ll

M,Odlfle 1. The program aims to equip students with the ability to analyze information critically,
Ob’eCt“’ef enabling them to assess arguments and evidence effectively in various contexts.
Balall Slual 2. Additionally, it seeks to enhance students' skills in articulating their thoughts clearly

sy and logically, fostering the ability to engage in constructive dialogue and make

informed decisions based on sound reasoning.
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Module
Learning
Outcomes
Ol e
83lel) @laxll

EWRINU

1.

2.

3.

4.

At the end of the semester, the student will be familiar with essential principles of
critical thinking and how to apply them in analyzing arguments and evaluating
evidence.

At the end of the semester, the student will enhance their skills in identifying logical
fallacies, constructing coherent arguments, and engaging in reasoned discussions.
The ability to approach problems analytically and creatively, enabling the student to
formulate questions, assess information, and draw well-supported conclusions.

[0 Understanding the techniques for effective decision-making, including how to
weigh options and consider the implications of various choices.

Indicative

Contents
Olgioea]|
ool

Part A — Theory

Introduction to Critical Thinking concepts and importance [7 hrs]

Identifying arguments, premises, and conclusions; evaluating reasoning [7 hrs]
Analyzing common logical fallacies and biases [4 hrs]

Developing skills in questioning assumptions and evidence evaluation [7 hrs]
Practice sessions and problem-solving workshops [5 hrs]

Part B - Practical

Applying critical thinking to real-life scenarios and case studies [7 hrs]
Group discussions and debates to practice argumentation skills [6 hrs]
Exercises on identifying logical fallacies in media and texts [5 hrs]
Problem-solving tasks requiring evidence-based decision making [6 hrs]
Presentation of critical analysis on selected topics [6 hrs]

Learning and Teaching Strategies

il @hardl sl el

Strategies

Students are taught through an interactive approach that encourages open discussion and
the exploration of diverse viewpoints.

1.

2.

Interactive Lectures: Utilizing multimedia tools such as presentations, videos, and
discussions to engage students in critical analysis of topics.

Case Study Analysis: Presenting real-world scenarios that require students to
evaluate information critically, fostering practical application of critical thinking skills.
Socratic Method: Encouraging dialogue through questioning, where students are
prompted to think deeply and articulate their reasoning, enhancing their analytical
abilities.

Reflective Writing: Assigning written reflections on readings and discussions to help
students articulate their thought processes and engage in self-assessment of their
reasoning.

Group Discussions: Facilitating small group discussions that allow students to
share perspectives and challenge each other's viewpoints, promoting collaborative
critical thinking.

Debate and Argumentation: Organizing structured debates on various topics to help
students develop their argumentation skills and learn to defend their positions with
logical reasoning.
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Student Workload (SWL)
le guwol V0 J Gganmn Clal) L"S‘”‘J"U‘ gres)

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

Jradll I CIlal) elasiall (qwlydl Josdl b ol Uall @laiiall (el Jo|
Unstructured SWL (h/sem) 36 Unstructured SWL (h/w)

el I3 CIlall elasiedl pe (gslyll Joodd! b ol IUall elaiiall pe gwlyldl Joxrll

Total SWL (h/sem)
i)l I JUall S (gl Jase)

100

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
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)

Material Covered

Introduction to Critical Thinking
e Introduction and motivation
Definitions and origins
Mental and behavioral traits
Common cognitive biases
Reading, argument, and evidence
¢ Real-world analysis
Reading: - Critical Thinking Skills: Effective Analysis, Argument and Reflection , by:
Stella Cottrell - @ 2024 , 4t ed..

Week 1
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Week 2

Rules for Constructing Logical Arguments
e General Rules for Good Arguments
e Examples and Statistics
e Arguing by Analogy
e From Short Argument to Full Essay
Reading: - Weston, A Rulebook for Arguments, Chapters 1-3.

Week 3

Logic and Fundamentals of Reasoning
Reasoning

Inference

Comparison of Reasoning and Inference
Types of Inference

Deductive and Inductive Logic

Structure of Logical Arguments

e Common Logical Fallacies
Reading: - Critical Thinking in the Age of Artificial Intelligence, Chapter 1&2

Week 4

Analyzing and Evaluating Arguments
e Argument Analysis
Evaluation Criteria
Evaluating Information Sources
Applications in Al
Advanced Skills and Practical Tips
e Real-World Case Studies
Reading: - Critical Thinking: Tools for Taking Charge of Your Professional and
Personal Life

Week 5

Cognitive and Data Biases
e Cognitive biases: confirmation bias, anchoring.
e Data and algorithmic biases.

Week 6

Creative Thinking and Problem Solving

e Accuracy vs. Precision/Recall.

e Overfitting and Underfitting.
Reading: Absolute Essentials of Creative Thinking and Problem Solving" Tony
Proctor

Week 7

Midterm Exam and Review Lecture

Week 8

Statistical Thinking and Decision-Making

e Statistical thinking Principles

e Probability and Uncertainty
Reading: Critical Thinking and Creative Analogies in Statistics, Science, and
Technology Essential Skills for the Al Era

Week 9

Statistical Thinking and Decision-Making

e Correlation and Casual

e Data — Driven Decision
Reading: Critical Thinking and Creative Analogies in Statistics, Science, and
Technology Essential Skills for the Al Era

Week 10

Effective Communication
e The Logical Structure of Communication
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Reading: Paul, R & ,.Elder, L. (2006 .(Critical Thinking: Tools for Taking Charge of Your
Learning and Your Life)

Effective Communication

Week 11 e Psychological Barriers to Effective Communication
Reading: Paul, R & ,.Elder, L. (2006 .(Critical Thinking: Tools for Taking Charge of Your
Learning and Your Life)
Decisions Under Uncertainty
Week 12 e Expected Utility.
e Value of Information.
Reading: Decision Making Under Uncertainty: Theory and Application
Model Interpretation (Explainable Al)
Week 13 e Basic principles of model interpretation.
e Limits of interpretation.
Reading: Interpretable Machine Learning** X Christoph Molnar
Ethics and Responsibility in Al
Week 14 e |ssues of privacy, transparency, and fairness.
e Principles of Al ethics.
Reading: The Ethics of Artificial Intelligence
Final Review + Project Presentations
Week 15 e General review of questions and concepts.
o Open discussion.
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
L?l.o.aj\ L;—yu.u}’\ C\.@.m.‘\
Material Covered
Introduction to Critical Thinking - Practical Application
- Cognitive Bias Identification Exercise: Students analyze real-world examples (news
articles, advertisements) to identify cognitive biases such as confirmation bias,
anchoring bias, and availability heuristic
- Argument vs. Non-Argument Classification: Interactive exercises where students
Week 1 distinguish between arguments and mere assertions
- Group Discussion: Analyzing case studies demonstrating the importance of critical
thinking in everyday decision-making
- Self-Assessment Tool: Students complete a critical thinking skills inventory to
identify their baseline strengths and areas for development
Constructing and Analyzing Arguments
Week 2 - Argument Mapping Workshop: Students practice creating visual argument maps

(premise-conclusion diagrams) for complex arguments from various sources
- Examples and Statistics Analysis: Evaluating the strength and relevance of examples
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and statistical evidence in written arguments

Analogy Construction Exercise: Students create and evaluate analogies, identifying
strong vs. weak analogical reasoning

Peer Review Activity: Students exchange short argumentative paragraphs and
provide constructive feedback on logical structure

Writing Exercise: Draft a short argument (250-300 words) on a given topic, applying
rules from Weston's Rulebook

Logic Fundamentals - Hands-on Practice

Deductive Reasoning Exercises: Solving syllogisms and identifying valid/invalid
argument forms (Modus Ponens, Modus Tollens, etc.)

Inductive Reasoning Practice: Analyzing patterns and making probabilistic inferences
from data sets

Logical Fallacy Hunt: Students examine opinion pieces, political speeches, or social

Week 3 media posts to identify and categorize common logical fallacies (ad hominem, straw
man, false dilemma, slippery slope, etc.)
- Truth Tables Construction: Practicing formal logic through truth table exercises for
basic logical operators
- Case Study Analysis: Evaluating the logical structure of arguments in Al-related
ethical debates
Evaluating Arguments and Sources
- Source Credibility Assessment: Students evaluate multiple online sources on the
same topic using CRAAP test (Currency, Relevance, Authority, Accuracy, Purpose)
- Fact-Checking Exercise: Using fact-checking tools and techniques to verify claims
from news articles and social media
Week 4 - Al-Generated Content Analysis: Identifying potential biases, inaccuracies, or
limitations in Al-generated text
- Comparative Analysis: Students compare treatment of the same topic across
different media outlets to identify bias and perspective
- Group Presentation Preparation: Begin working on critical analysis projects
Cognitive and Data Biases Workshop
- Cognitive Bias Simulation Games: Interactive activities demonstrating confirmation
bias, anchoring effect, and availability heuristic
- Dataset Bias Detection: Students analyze real datasets to identify sampling bias,
Week 5 selection bias, and measurement bias

Algorithmic Bias Case Studies: Examining documented cases of algorithmic bias
(facial recognition, hiring algorithms, credit scoring)

Debiasing Strategies Practice: Applying techniques to minimize cognitive biases in
decision-making




L;ol’.” Eexdlg JL:J\ ‘ot«la.'&” 8yly9 - Byl 4:‘)9.@_09-
Sl daol>
(J9Y) 8y51) desesall UL 3 IO
Ly9) 89 YE+ - (drulyd Jgaad diled) Ol giww gl
delw YO = duygl bu>9 S

- Reflection Journal: Students document their own experiences with cognitive biases
during the week

Creative Problem-Solving Workshop
- Brainstorming Session: Using structured techniques (mind mapping, SCAMPER, six

thinking hats) to generate creative solutions
- Lateral Thinking Puzzles: Solving non-traditional problems requiring creative

approaches
- Overfitting/Underfitting Exercise: Analyzing machine learning model performance
Week 6 scenarios and determining appropriate model complexity
- Precision vs. Recall Trade-offs: Practical exercises on balancing different
performance metrics in Al systems
- Innovation Challenge: Students apply creative thinking to propose solutions for real-
world problems
- Quiz 1 Review and Discussion
Midterm Exam
- Midterm Exam (Practical Component):
- Argument analysis task
Week 7 - Logical fallacy identification
- Source evaluation exercise
- Short essay applying critical thinking principles
- Post-Exam Discussion: Review of common challenges and key learning points from Weeks
1-6
Statistical Thinking - Principles and Probability
- Descriptive Statistics Exercise: Students analyze real datasets, calculating and
interpreting measures of central tendency and variability
- Probability Scenarios: Solving real-world probability problems (medical testing, risk
assessment)
Week 8 - Bayesian Reasoning Practice: Applying Bayes' theorem to update beliefs based on
new evidence
- Uncertainty Quantification: Exercises on expressing and communicating uncertainty
appropriately
- Data Visualization Critique: Evaluating the effectiveness and potential misleading
aspects of various data visualizations
Correlation, Causation, and Data-Driven Decisions
Waalta - Correlation Analysis: Using real datasets to calculate and interpret correlation

coefficients
- Causation vs. Correlation Exercises: Analyzing scenarios to distinguish between
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correlation and causation, identifying confounding variables

Experimental Design Workshop: Students design simple experiments to establish
causal relationships

Data-Driven Decision Case Studies: Analyzing business/policy decisions based on
data, identifying strengths and limitations

Simpson's Paradox Exploration: Interactive demonstration of how aggregated data
can lead to misleading conclusions

Assignment 2 Review Session

Effective Communication - Logical Structure

Argument Structuring Workshop: Students practice organizing complex ideas into
clear, logical presentations

Thesis Statement Development: Crafting strong, defensible thesis statements for
argumentative essays

Week 10 - Counterargument Integration: Exercises on acknowledging and refuting opposing
viewpoints effectively
- Logical Flow Analysis: Students evaluate and improve the coherence and logical
progression of sample texts
- Presentation Skills Practice: Short individual presentations on course-related topics
with peer feedback on logical structure
Overcoming Communication Barriers
- Active Listening Exercise: Paired activities focusing on understanding before
responding
- Assumption Identification: Students analyze their own and others' unstated
assumptions in arguments
- Emotional Reasoning Recognition: ldentifying when emotions override logic in
Week 11 decision-making and communication
- Framing Effects Demonstration: Interactive exercises showing how message framing
influences interpretation
- Difficult Conversations Role-Play: Practicing critical thinking in emotionally charged
discussions
- Reflective Writing: Students analyze a personal communication challenge through a
critical thinking lens
Decision-Making Under Uncertainty
- Expected Utility Calculations: Students solve decision problems using expected value
Week 12 and expected utility

Decision Trees Construction: Creating and analyzing decision trees for multi-stage
decisions under uncertainty
Value of Information Analysis: Calculating how much it's worth to obtain additional
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information before deciding

Risk Assessment Exercise: Evaluating different risk scenarios (medical, financial,
environmental)

Monte Carlo Simulation Introduction: Simple simulation exercises to understand
uncertainty in outcomes

Group Decision-Making Activity: Collaborative exercise demonstrating challenges in
group decisions under uncertainty

Explainable Al and Model Interpretation

Black Box Model Exploration: Students interact with pre-trained machine learning
models to understand their limitations in interpretability

Feature Importance Analysis: Using tools to identify which features most influence
model predictions

LIME/SHAP Demonstrations: Hands-on practice with local interpretability methods

Week 13 B
- Ethical Implications Discussion: Case studies on consequences of using non-
interpretable Al in high-stakes domains (healthcare, criminal justice)
- Model Interpretation Presentation: Students present interpretations of a simple Al
model's behavior
- Project Report Guidelines and Workshop
Al Ethics - Privacy, Transparency, and Fairness
- Ethical Dilemma Analysis: Students analyze real-world Al ethics case studies (facial
recognition, autonomous vehicles, algorithmic hiring)
- Privacy Impact Assessment: Evaluating privacy implications of Al systems and data
collection practices
- Fairness Metrics Workshop: Understanding and calculating different definitions of
Week 14 algorithmic fairness
- Transparency Audit: Students assess the transparency and explainability of Al
systems in real applications
- Ethical Framework Application: Applying different ethical frameworks
(consequentialism, deontology, virtue ethics) to Al scenarios
- Debate Session: Structured debate on controversial Al ethics topics
e Present final projects + critical discussion.
Week 15 e Final assessment: Written report + presentation
Week 16

Final Exam

Learning and Teaching Resources
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Available
Text in the
Library?

Required Texts
ol

Stella Cottrell , "Critical Thinking Skills Effective analysis, argument and
reflection”, 4™ edition , Bloomsbury Publishing Plc © Stella Cottrell 2023
Paul, R., & Elder, L. (2014). Critical Thinking: Tools for Taking Charge of
Your Professional and Personal Life (2" ed.). Pearson.

Anthony Weston, “A Rulebook for Arguments”, Copyright © 2017 by
Hackett Publishing Company, Inc. (5" ed.).

Daniel Kahneman , “Thinking, Fast and Slow”, Copyright © 2011 by Daniel
Kahneman.

Cathy O'Neil, “Weapons of Math Destruction”, Copyright © 2016 by Cathy No
O'Neil

Gareth James ¢ Daniela Witten « Trevor Hastie Robert Tibshirani, “An
Introduction to Statistical Learning”, © Springer Science+Business Media
New York 2013 (Corrected at th printing 2017)

Christoph Molnar , “Interpretable Machine Learning A Guide for Making
Black Box Models Explainable”, © 2022 Christoph Molnar, Germany,
Munich.

Recommended Texts

PowbdPE

Weston, A. (2018). A Rulebook for Arguments (5th ed.). Hackett Publishing.
Kahneman, D. (2011). Thinking, Fast and Slow. Farrar, Straus and Giroux.
O’Neil, C. (2016). Weapons of Math Destruction. Crown.

Molnar, C. (2022). Interpretable Machine Learning: A Guide for Making
Black Box Models Explainable. Leanpub.

James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). An Introduction to
Statistical Learning with Applications in R (2nd ed.). Springer.

Websites

Critical Thinking Community - Foundation for Critical Thinking:
https://www.criticalthinking.org

Stanford Encyclopedia of Philosophy: Critical Thinking:
https://plato.stanford.edu/entries/critical-thinking/

Interpretable = Machine  Learning Book -  Christoph  Molnar  (online):
https://christophm.github.io/interpretable-ml-book/

Partnership on Al — Resources for Responsible Al: https://partnershiponai.org/

Grading Scheme
Oyl Jalaso

Group

Grade eN:Sif Marks % Definition

Success Group
(50 - 100)

A - Excellent Sl 90-100 Outstanding Performance

B - Very Good [BENVES 80 -89 Above average with some errors

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

10



https://www.goodreads.com/author/show/108624.Anthony_Weston
https://www.goodreads.com/author/show/72401.Daniel_Kahneman
https://www.goodreads.com/author/show/72401.Daniel_Kahneman
https://www.goodreads.com/author/show/72401.Daniel_Kahneman
https://www.amazon.com/Cathy-ONeil/e/B00GVH5RY0/ref=dp_byline_cont_book_1
https://www.amazon.com/Cathy-ONeil/e/B00GVH5RY0/ref=dp_byline_cont_book_1
https://www.amazon.com/Cathy-ONeil/e/B00GVH5RY0/ref=dp_byline_cont_book_1
https://www.criticalthinking.org/
https://plato.stanford.edu/entries/critical-thinking/
https://christophm.github.io/interpretable-ml-book/
https://partnershiponai.org/
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D - Satisfactory L gio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX — Fail (d=dlaall 8) cly | (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.

11
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MODULE DESCRIPTION CATALOGUE

Module Information
:\.u.n\JJS\ 3alall A_ﬂ.A}Lu

Module Title G (398 g Audal jRayal) Module Delivery
Module Type Basic Theory
Lecture
Module Code UOB104 O Lab
ECTS Credits 2 - Tutor_ial
O Practical
SWL (hr/sem) 50 [0 Seminar
Module Level . UG1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Dr.Zahraa H. Alsultani e-mail zahraa@cois.uobaghdad.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PH.D
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 10/10/2025 Version Number | 1.0
Date
Relation with other Modules
AV Al all o) gl ae 28Dl
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Aol HY) iy sinall 5 alail) 3l 5 dpusl Hall Balall il

bl Sl s Feagal ol b ne 505 S8 5 Audal jhanal o seie e )l iy ) -1

eSSl Al il A8Dle 5 LSl oo gl 5 Adal il it (L) ey o) -2

Haud ol 3ald) Calaal i) (3 s lidle 5 (sl adinall (8 (i) (8 g8 AilSa 5 GluiV) (3 s o sgda 48 2a -3
S 3 jal ) gl 3 Leililaria 5 dpallal)

A2l (380 sl 5 bl il il Alal) iyl ¥ 3 s AN e U G yes -4

e 38y OtV (3 g8 Jlad g 43 s g Gl (36 aggda Hshad e Qllall Cajaty o) -5
Ol sl Cpagall 5 Glui) (3 8al allal)

Module Obijectives

sl 5 bl el 550y s slaall ealill s e
i el Gy

LY e 5 e 55 3 S5 Al il 3 B 8 e -1

gliloun 5 Lgialima s Lga sgia a3 sin e Cayedll -2
ol sl 8 Lgililania s Lee 5 aladl il yall e Ul oy o -3
Outcomes Aalall il Al TS 5 LY G5 gy DY) il e B jaa -4
3N a0 il 8 el s (5 shall Aialiall el e Y Cipet ) -5
el il ally Y G5 s ania Jlae 8 A ALY e Q) Giyets o) -6

Module Learning

L) 5l 3alall aledll il y3e bl Al 43 jleall Calaa ) —
e (8 40 a5 duida sl LIV 5 400 sall (350 gall 5 (il 8 (o) llall aley o -1
sl s 4kl jaall

Q:\i\)ﬂ\‘;\.@u.'ag_x;\}!\ (3 s8al) ctﬁh\s)l.g_a;.dl_u\ehj:\o\ -2
Al 5 ikl i) iy LVl (3 s A 5 el sl (i Tyl Cllall ety o) -3
G shal) 038 4 IS5 (g3l o

feah Le Aol )Y b giaal) (aials

[ cilele 7] . oha¥) G sl il gall de il Gl (3 aseda -1
[ el 5T Gba¥) G sial & se sill s 2l 1 200 aY) LIV Gt (3 siad dgila )l Y1 -2

Indicative Contents [[Slele 4] Letndail 400 a1 5 Ak ol LIV 5 i) (5 sead A0 gall de L8 (350 0 -3
Aaald Y1 il giaall [ lels 7] olas¥) G sial Lalal) 5 4, 5l 35aall -4

[ lels 7] .l jlsall ) ki s daay jll J sl Akl jiaall -5
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Learning and Teaching Strategies

alaill 5 alaill il yiud
Lol (g el 4y jeay gl aladind y Alelinll ol palaall e Aoa cadlad aadia) -]
bl g Sla gl
ASLaal s il e agia s Akl e Al Al & b -3
Bl Calaa ¥ Jia il dalal) clallaad) g Gl CaSIL leiuy) -4
ealidl)y cilalbadl =l 483 L38al UA Ge dllal) S5 36 g si g2 dasdle -5
Strategies Cum cand e Al Claaie alafinly il aledll g 5 KUY Al UL ad szeadll el -6
Y] e Cila) sl a5 dila) dpalad 3 sa 5 ) jualaall 3 50 ) s sl Al oSy
ral U A8 JMA (e pgiDle ) ool sl e (DUl gaadi Arad N pdadll 5 I apill -7
i) Qi) 5 SIA 28 g sl 5 paianal)
Jals yia Cile sena A (o Faided Aadl jiulS elaal) Jeall aladind ;o aill Jaill -8
ol 53l g it s e laia¥) Jelall ) ad Las iy salll OIS
Student Workload (SWL)
Structured SWL (h/sem) Structured SWL (h/w)
33 2.2
Jeaaill J3A Ul alaiial) a5l Jesl) L saad alldall alsiiall a3l Jaal)
Unstructured SWL (h/sem) Unstructured SWL (h/w)
17 1.1
Jeaaill A Ul aliiiall e sl 5l Jaal) b saad Ll aliiiall e oasd yal) Jaal

Total SWL (h/sem)

Juadll J3A ltall SN il jall Jasd)

50
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Module Evaluation

l:\...u\)ﬂ\ 3alal) 5.1:153
Relevant Learnin
Time/Number | Weight (Marks) | Week Due ¢
Outcome
Quiz 1 10% (10) 9 LO #1- #6
Assignments 4 10% (10) 358 &12 | LO#1-#6
Formative
articipation in
assessment | Particip 5 10% (10) Continuous | All
lecture
Project 1 10% (10) 9-15 LO #1- #6
Summative Midterm Exam 2hr 10% (10) 7 LO #1- #6
assessment  "rina| Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e V) zleiall

Material Covered

Week 1 | 4kl gall g Slaa¥) (558 4 5a1) (38 gl g 0y o38N (B 3ad) na -aDacal 43 ¢ (3ad) na

Gsiall £ g3
L1 g Ao Latia) g Auabai®y) 5 ghad) Aualaad) 5 ghal)-duiaal) g iall

Week 2

Week 3 | daptill j guand) dda ya (A L) (3 g8a a1l ol jal) jue (lad¥) (358 ghai-(ilud¥) (3 gia (ailad

s el b o) 358
Lual) panll b L) (5 sk -

Week 4

Week5 | Quiz

Week 6 | olady) (3s8ad 4 oy g Ak o) iy
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Week7 | Midterm

5 sanll Lyl agadl 4 A Il il 5 L1 (b s oallad) ST a1 (b s A ] e L2 1 e
1966 48 5 daelaial) s 4palbaBY (9 sially alall Jsall sgall 5 1966 daslanad) g dinall

Week 8

Week9 | Quiz

Week 10 | & sall 3l sall ja Jaball 5 81 yall (3 sén Adnwimiosal) ) aelloal sy Sanell alall s & gl (3 56al)

).\M\ d&\@m‘;: ;LASM@JJ\@NY\}QQEY\)QEY|djdé}h3.41;]\}:\73)491\ é}&;‘\

Week 11

Week 12 | ikl el diy il siadl Al il ] Alal Jiaal) S8 iy ) palial Al el

Week 13 Cuaall yiaall ‘_g Agkal el sl

O Qo) AL Lol g1l 2 sall LAEY) o gi€all ) gl kel janall e pall e 350
2kl jianal] Lpuslaaal) 5 Lpmainall Cila D) cllalual

Week 14

Week 15 | Project Presentation

Week 16 | Final

Learning and Teaching Resources

LHJ.AEMJ (;Lu]\ JJLAA

Text Available in the Library?

‘éj\.d\ ?_.)L_ﬁ\ I3\ BY) c:&:\L\‘)iqﬂ\} B RPN GAG_\A-“ L..g_)\j)n sl

Yes
Kul.id\} .L..)Laﬂ\j kLlLu:\‘)ﬂ‘ 3‘)3\3 6‘5.AM\ kl\:.\j‘}

Required Texts

Lgilima b 5h3) iVl B sia -sola e om0
2006 23k daadla cipulpndl o slal) K ((Lgilen

Recommended Aalall by jall 4y Hlas c‘;_]\.ﬂ\ (3% dena (s 2 1
Texts 2004 .J‘.Ai_\ :\Mlé c:\:xuw\ e)&’J\ w 6&3\3}} dé&é:l

Yes

delical elilall jla)edanto) dakai¥l calld (4 ia dan 32
(2011 _alall sl
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Websites
https://www.iasj.net/iasj/article/173367
Grading Scheme

Group Grade paal) Marks % | Definition

A - Excellent Dl 90-100 Outstanding Performance

B - Very Good laa 2 80 -89 Above average with some errors
Success Group

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

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

E - Sufficient J siia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Gallaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required

&) 54.5 Ldle 8 At (JE Jases o) (S 5 eV ALK A ) 0.5 oo J8 sl a5 i) A pded) Cladlall Cu S st ;483
aanil) 8 13 gl il e i A Gl G ol are A dxdlall (51 (54 ) 54.4 Al S s Ly <55
o2hel g gall N Gy ) ) S oY) zaaall leaie L) Gladlall Lo aa )



https://www.iasj.net/iasj/article/173367
https://www.iasj.net/iasj/article/173367
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MODULE DESCRIPTION CATALOGUE

Loyl Baladl Cigog

Module Information
dulyud!l Bolodl Olo ghao

Module Title Data Structure for big data Module Delivery
Module Type Core Theory
| Lecture
Module Code AIBD1201 Lab
ECTS Credits 4 O Tutorial
[ Practical
SWL (hr/sem) 100 [ Seminar
Module Level 1 Semester of Delivery 1
Administering Department AIBD College AIC
Module Leader Ahmad Hashim Hussein e-mail ahmedhashem@pgiafs.uobaghdad.edu.iq
Module Leader’s Academic Title | Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
ientifi . A |
Scientific Committee Approva 01/02/2026 Version Number | 1.0
Date
Relation with other Modules
Sy Aty ! S gadl an dBMal
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents

doolinY! @ibgizeag lgalad ilryseeg duulyldl Balell Ol

Module Objectives

P IRV XN PR TRVY

e Getting to know the concept of data structures
e Knowing the functions of data structures
e Getting to know the application of data structures

Module Learning
Outcomes

CRVNUPNEHIRUIESE
sty

1. Understand the fundamental concepts of data structures and their
importance in programming.

2. Learn about linear data structures such as arrays, linked lists, stacks,
and queues.

3. Study non-linear data structures, including trees (binary trees, binary
search trees, AVL trees, etc.) and graphs.

4. Analyze the time and space complexities of various data structure
operations.

5. Implement data structures using programming languages and apply
them to solve real-world problems.

6. Learn about algorithms for searching, sorting, and traversing data
structures.

Indicative Contents

oLVl ibgiseall

Indicative content includes the following.
Introduction of data structures, type of data structures, Array - memory

representation for 1D and 2D, linear list, stack operations, applications of stack,
gueue operations, applications of queue, circular queue, linked list, linked stack,

linked queue.

Learning and Teaching Strategies

laidly elardl Sl faed

Strategies

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

Student Workload (SWL)
e guunl 10 J Cgweme LIl gwb..\." Jodl

Structured SWL (hr/sem)

64 Structured SWL (hr/w) 4.3
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! Il Clal) elaiiad! gyl Jozdl e el Ul laiiall gyl Joell

Unstructured SWL (hr/sem)
Unstructured SWL (hr/w)

Wi Ul elaiall e byl Jasnll 36 ; 24
e e L gal lall liziall g2 gyl Jodl
o :

Total SWL (hr/sem)

100
ol I3 CIall JSIT golyod] Josel

Module Evaluation
a1 B3l

Time/Number Weight (Marks) Week Due Relevant Learning
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 - #6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Theoretical Weekly Syllabus)
gSJ.hJ." s;-_gw}" cl.g.m."

Material Covered

Introduction to Data Structures
General Definitions

Types of Data structure

Week 1
Difference between linear and Non-Linear Data Structure
How to choose the suitable data structure
The data structures are classified as follows
Variables and Algorithms
Week 2 - Types of variables

Algorithms Definition and Properties
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Format Convention for the algorithm
Features of the algorithm
Analyzing of the algorithm

Example of the algorithm

Linear Data Structures - Array
Arrays with sequential allocation storage
An array can also be defined as follows
Funding number of Elements- 1D

Week 3 - Funding number of cells- 1D

Funding location -1D

Funding number of Elements- 2D

Funding number of cells- 2D

Funding location -2D

Linear Data Structures - Stack
Introduction
Algorithms of Stack
Week 4 -+ Algorithm to Insert a new element to the stack
Algorithm to delete the top element of stack
Algorithm "peep" to copy the ith element from the top of stack

Algorithm to change an element in a stack

Linear Data Structures - Stack
Applications of the stack.
Questions for the stack.
Week 5 - Remarks for the stack’s work
The general algorithm for converting any infix expression into suffix form
Evaluating suffix expression

Examples for the stack

Linear Data Structures — Queue
Introduction

Week 6 - Algorithms of Linear Queue

Algorithm "insert"

Algorithm "delete"

Week 7 Midterm Exam and Review Lecture

Circular Queue

Week 8 - Introduction

Algorithms of Circular Queue
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Ye Coy
SOucation and

Algorithm "insert"
Algorithm "delete"
Dequeue (Double ended queue)

Queue Applications

Statistical Linear List with dynamic allocation (linked Representation)
Introduction

Week 9 . ,
List Representation

Sequential list

Statistical Linear List with dynamic allocation (linked Representation)

Linked list
Week 10

Available area and its operations

Free List

Single Linked Linear List (S.L.L.L.)
introduction

Week 11 - With each insertion, need node

With each Deletion return area

With each insertion, need node

Single Linked Linear List (S.L.L.L.)
Algorithm Create S.L.L.L.

With each insertion, need node

Week 12

With deletion case

Single Linked Linear List (S.L.L.L.)

Insert a new node to a single linked linear list
Week 13 - Insert at the beginning of the list (Insertion to the list as stack)
Insert at the middle of the list

Insert at the end of the list (Insertion to the list as queue)

Circular Linked Linear List (C.L.L.L.)
Advantage and Disadvantages
Double Linked Linear List (D.L.L.L)
Creation the Doubly linked Linear list (add a new node to empty list)
Insertion to the Double Linked List
Deletion from the Double Linked List

Double Linked List as Queue

Week 14

The insertion is after Rear node (the same as the insertion at the right most)

The deletion is from Front node

Comparison between Single Linked List and Circular Linked List
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Comparison between Single Linked List and Double Linked List

Present final projects.

Week 15
Final assessment: Written report + presentation
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
SiSeal) (£ 90! gl
Material Covered
Linear Data Structures - Array
sl - Introduction
Linear Data Structures - Array
e - Sorting an array
Linear Data Structures - Array
st - Arrays 1D and 2D
Week 4 Linear Data Structures - Stack
Week 5 Linear Data Structures - Stack
Week 6 Linear Data Structures — Queue
Week 7 Midterm Exam
Week 8 Linear Data Structures — Queue
Week 9 Circular Queue
Week 10 Statistical Linear List with dynamic allocation (linked Representation)
Week 11 Statistical Linear List with dynamic allocation (linked Representation)
Week 12 Single Linked Linear List (S.L.L.L.)
Week 13 Circular Linked Linear List (C.L.L.L.)
Week 14 Double Linked Linear List (D.L.L.L)
Weeki15 Present final projects.
Final assessment: Written report + presentation
Week 16 Final Exam

Learning and Teaching Resources

olaly @adal y5Uas

Text

Available in
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the Library?
1. Michael McMillan, "Data Structures and Algorithms Using C#", 2007.
2. Thomas H. Corman, Charles E. Leiseron "Introduction to Algorithms",
2009.
Required Texts 3. Yes

Yedidyah Langsam, Moshe J. Augenstein, Aaron M. Tenenbaum, Data
Structures using C and C++, Prentice-Hall

4. Nell Dale, Chip Weems Tim Richards, C++ Plus Data Structures, Jones and

Bartlet, Inc.
Wengrow, J. (2020). A common-sense guide to data structures and
Recommended algorithms: level up your core programming skills. O'Reilly Media; 2nd No
Texts edition (1 Sept. 2020, ISBN-10: 1680507222, ISBN-13: 978-1680507225).
. https://tutorialink.com/ds/
Websites
https://www.tutorialspoint.com/data_structures algorithms/index.htm
Grading Scheme
Sl ll Jalasee

Group Grade seadl Marks % | Definition

A - Excellent el 90 - 100 Outstanding Performance

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

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

E - Sufficient Jgsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axlandl Wd) Cuwly | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks with 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 CATALOGUE

Module Information
Ay ) 8oLl lo glao

Module Title Object Oriented Programming Module Delivery
Module Type Core XTheory
XLecture

Module Code AICI201 KLab
ECTS Credits 8 g:;:trilcaa:l
SWL (hr/sem) 200 [Seminar
Module Level 1 Semester of Delivery 2
Administering Department AIBD College AIC
Module Leader Mohammed Al-Shammaa e-mail m.alshammaa@coeng.uobaghdad.edu.iq
Module Leader’s Academic Title | Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDZ:::tific Committee Approval Version Number 1.0

Relation with other Modules

sz_;)’\ duwolyddl 5l gl & A8l

Prerequisite module Programming Fundamentals Semester 1
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents
Lolz)Y! @bgimag lgalas ciloryeng Ayl Baladl CSlaal

1. Understand the fundamental principles of object-oriented programming
(OOP): encapsulation, inheritance, polymorphism, and abstraction.
2. Enable students to design and implement classes and objects to solve real-

Module Objectives world computational problems.
3. Develop skills in applying OOP concepts using a modern programming
duwlyd) Baladl Lol language.

4. Build the ability to design reusable, maintainable, and extensible software
systems.

5. Prepare students for advanced courses in software engineering, data
structures, and applied Al systems that rely on OOP design.

1. Define and explain the four core principles of object-oriented programming:
encapsulation, inheritance, polymorphism, and abstraction, with examples.

2. Compare and contrast procedural and object-oriented approaches to
problem-solving, identifying when OOP is the appropriate paradigm.

3. Design classes and objects including attributes, methods, and access
modifiers to model real-world entities and solve computational problems.

4. Implement encapsulation by using private/protected fields with appropriate
getter/setter methods to protect data integrity.

5. Construct class hierarchies using inheritance to promote code reuse and

Module Learning represent "is-a" relationships.

Outcomes 6. Apply polymorphism (method overriding/overloading, interfaces, or abstract
classes) to write flexible, extensible code.

alell @laidl ol y3en 7. Use abstraction to design simplified interfaces that hide implementation

)yl complexity from the end user.

8. Analyze a given problem statement and translate it into an appropriate
object-oriented class design (e.g., via UML or class diagrams).

9. Evaluate the maintainability, reusability, and extensibility of a given OOP
solution, identifying design improvements.

10. Develop small-to-medium software application that integrates all four OOP
principles using a modern programming language (e.g. Python).

11. design decisions in OOP-based software, connecting them to broader

software engineering practices (e.g., SOLID principles, design patterns) as

preparation for advanced coursework.

Indicative Contents Indicative Contents (Total SSWL = 124 hrs, over 15 weeks)
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dolanyyl wbgisall 1. Introduction to OOP Paradigm: procedural vs. object-oriented programming,

classes, objects, attributes, and methods. (1 week, 8 hrs)

2. Encapsulation: access modifiers, getters/setters,
constructors/destructors/destructors/destructors/destructors, data validation. (1.5

weeks, 12 hrs)

3. Abstraction: abstract classes, interfaces, simplified APIs for complex systems. (1

week, 8 hrs)

4. Inheritance: single and multi-level inheritance, is-a vs. has-a relationships, method

overriding, super/base class mechanisms. (2 weeks, 16 hrs)

5. Polymorphism: compile-time (overloading) and runtime (overriding)

polymorphism, dynamic method dispatch, duck typing. (1.5 weeks, 12 hrs)

6. Class Relationships & UML: association, aggregation, composition, class/object

diagrams, translating problem statements into designs. (1.5 weeks, 12 hrs)

7. Exception Handling in OOP Context: custom exception classes, try/catch/finally

within object-oriented systems. (1 week, 8 hrs)

8. File/Data Persistence with Objects: object serialization/deserialization, basic file

I/O with object structures. (1 week, 8 hrs)

9. Design Principles & Best Practices: OLID principles (intro-level), common design
patterns (Singleton, Factory, Observer), code smells and refactoring basics. *(1.5
weeks, 12 hrs)

10. Testing & Debugging OOP Code: unit testing basics, debugging strategies for

object interactions. (1 week, 8 hrs)

11. Case Studies / Applied Mini-Projects: real-world modeling exercises (e.g. library,
banking, or inventory system) and a capstone-style integrative project. (2 weeks, 20
hrs)

Total: 15 weeks, 124 hrs (contact/timetable hours)

Exam hours (76 hrs) are recorded separately, total SSWL to 200 hrs.
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Learning and Teaching Strategies

dazlly @lazll b el

Strategies

Slergli)

This module employs a blended learning strategy combining lecture-based instruction
with visual aids and UML models to deliver core OOP theory, hands-on programming
labs for direct application of classes, objects, and design patterns, and problem-based
learning through real-world scenarios such as library or banking systems. Students
further engage in case study analysis and collaborative mini projects to evaluate
reusable and maintainable software designs, culminating in a final integrative project
that requires them to combine all four OOP pillars: encapsulation, inheritance,
polymorphism, and abstraction into a single working application.

Jlsglly dngeall &bl @l olmall oy e Alalie olad demlinl e yhell 1 dainy
Aol Wlpisally cdrgill 4056 Ao pl) &l gualanll Juogt) UML wllalasieg &yl
S paasatll blasls (Objects) wlsKly (Classes) BluaY) wdlan Guudas dllall s (1
9 LSl dalail Jio dundly Aol M (o CILaW J> (de @I @laidl ] A3Ls) ¢ iles
A il B deloxr ayliveg Ul wlulys Judod (3 dullall yliag WS .48 raell delaYl
oo by g oS g9 e kel (il cOlamapd! puelial § Blually plascwdl sale)
Lhglls «(Encapsulation) cadidl dazgill A6 daenll Y PEI mes Akl
Gmkd ges> (Abstraction) wy=dly «(Polymorphism) JS&Yl saxig ¢(Inheritance)

Joie U9 S

Student Workload (SWL)
e guwsl 10 J O gunmn CIlall gl Jozdl

Structured SWL (hr/sem) 124 Structured SWL (hr/w) 23
deadll I3 Clal) pliiall (gwlydl Joe e gl (I latial] (ol Jazsl

Unstructured SWL (hr/sem) 26 Unstructured SWL (hr/w) s
diadl I3l LIl elaziadl pe gohyldl Jood! bee gl CIUall platiall p& (geyld] ol

Total SWL (hr/sem) 200

it I3 CIUall KU1 gyl Janll

Module Evaluation

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
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Quiz 1: LO #1, #2, #3,
Quizzes 2 10% (10) 5and 10 ]
#4,Quiz 2: LO #5, #6, #7
Assignment 1: LO #1, #
Formative
Assignments 2 10% (10) 2and 12 2, 3, Assignment 2: LO
assessment
#8, #9
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 (Theoretical Weekly Syllabus)
Material Covered
Introduction to OOP Paradigm vs. Object-Oriented Programming, Classes, Objects, Attributes, and
Week 1

Methods

Week 2 Encapsulation: Access Modifiers (private, protected, public), Constructors and Destructors

Week 3 Encapsulation (cont’d) Getters/Setters, Data Validation within Classes

Week 4 Abstraction: Abstract Classes vs. Concrete Classes, Interfaces and Contracts

Week 5 Inheritance: Single and Multi-level Inheritance

Week 6 Inheritance (cont’d) Method Overriding, Super/Base Class Mechanisms

Week 7 Mid-term Exam + Polymorphism: Compile-time Polymorphism

Week 8 Polymorphism (cont’d) Runtime Polymorphism (Overriding), Dynamic Method Dispatch

Week 9 Class Relationships & UML: Association, Aggregation, Composition

Class Relationships & UML (cont’d) Class/Object Diagrams, Translating Problem Statements into
Week 10
Designs

Week 11 | Exception Handling in OOP Context: Custom Exception Classes, Try/Catch/Finally

Week 12 | File/Data Persistence with Objects: Object Serialization/Deserialization, Basic File I/O

Design Principles & Best Practices: SOLID Principles (Intro), Design Patterns (Singleton, Factory,
Week 13
Observer)

Week 14 | Testing & Debugging OOP Code: Unit Testing Basics, Debugging Object Interactions

Week 15 | Case Studies & Applied Mini-Projects: Real-World Modeling, Integrative Capstone-Style Project

Week 16 | Preparatory Week before the Final Exam
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: Introduction to the Programming Environment and IDE Setup

Week 2 Lab 2: Defining Classes and Objects with Attributes and Methods

Week 3 Lab 3: Encapsulation (Access Modifiers, Getters/Setters, Constructors)

Week 4 Lab 4: Abstraction (Abstract Classes and Interfaces)

Week 5 Lab 5: Inheritance (Building Class Hierarchies)

Week 6 Lab 6: Polymorphism (Method Overloading and Overriding)

Week 7 Lab 7: UML Class Diagrams and Class Relationships

Week 8 Lab 8: Exception Handling (Custom Exceptions and Try/Catch)

Week 9 Lab 9: File Handling and Object Serialization

Week 10 | Lab 10: Integrative Mini-Project (Applying All Four OOP Pillars) Part 1

Week 11 Lab 11: Integrative Mini-Project (Applying All Four OOP Pillars) Part 2

Learning and Teaching Resources

olatlly aedazll jolas

Text Available in the Library?
Required Texts Python Crash Course, Eric Matthes, No Starch Press Yes
1.0bject-Oriented Programming in Python, Dusty Phillips
Recommended (Python 3 Object-Oriented Programming), Packt Publishing No
Texts 2.Head First Design Patterns, Eric Freeman and Elisabeth

Robson, O'Reilly Media

Websites https://www.coursera.org/specializations/python-3-programming
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Grading Scheme
Oyl lalaxeo

Group Grade el Marks % | Definition

A - Excellent sl 90 - 100 Outstanding Performance

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

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

E - Sufficient Jgsdo 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Al u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail Cwl)y (0-44) Considerable amount of work required

Note: Marks with 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.

a3 @i cJladl s (o) 31 o Y1 Aol daMadl 4] +,0 cye Ji5 9l 3 (1 & adl oloMadl oy eiaw 185Dl
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MODULE DESCRIPTION CATALOGUE

Module Information
a:\u\)ﬂ\ BJL‘J\ Q_I\Aj.‘u

Module Title Probability and Statistics Module Delivery
Module Type core X Theory
X Lecture
Module Code AlIC1203 OLab
ECTS Credits 50 X Tutor.lal
X Practical
SWL (hr/sem) 2 X Seminar
Module Level UGl Semester of Delivery 2
Administering Department AIBD College AlIC
Module Leader Dr. Basad Al-Sarray e-mail basad.husain@sc.uobaghdad.edu.iq
Module Leader’s Academic Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor - e-mail -
Peer Reviewer Name e-mail
Scientific Committee Approval Date Version Number 1

Relation with other Modules
LAY A Hall 3l sall e A8)

Prerequisite module Calculus-I Semester 1

Co-requisites module Semester

Module Objectives, Learning Outcomes and Indicative Contents
LJL&J‘}“ Ll gina g Lgalas Cila yiag 3.)...»\)&” salall Calaaf

To introduce fundamental concepts of probability theory and statistical analysis.

Module Objectives . R . -
3 Jectiv To develop understanding of data distributions and uncertainty modeling.
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Jaad )l kel Calaal

To equip students with tools for descriptive and inferential statistics.
To enable interpretation of real-world data using statistical methods.
To build analytical thinking for decision-making under uncertainty.
To prepare students for applications in data science, Al, and research.

Module Learning
Outcomes

o) Al salall aladl) s Haa

Define basic probability concepts and axioms.

Differentiate between discrete and continuous random variables.

Compute probabilities using common distributions (Binomial, Normal, Poisson).
Apply descriptive statistics (mean, variance, standard deviation).

Perform hypothesis testing and confidence interval estimation.

Analyze relationships using correlation and regression.

Interpret statistical results in real-world contexts.

Use tools like Excel, R, or Python for statistical analysis.

Construct probability models for real datasets.

Conduct small statistical projects and present findings.

Indicative Contents

a3, Y iy giadl)

Indicative content includes the following.
Part A — Foundations of Probability
Basic Concepts — Sample space, events, probability axioms. [SSWL=10 hrs]
Counting Techniques — Permutations, combinations, counting rules. [SSWL=8 hrs]
Conditional Probability & Bayes Theorem. [SSWL=10 hrs]
Part B — Random Variables and Distributions
Discrete Random Variables — PMF, expectation, variance. [SSWL=10 hrs]
Continuous Random Variables — PDF, CDF, properties. [SSWL=10 hrs]
Common Distributions — Binomial, Poisson, Normal. [SSWL=12 hrs]
Part C — Descriptive and Inferential Statistics
Descriptive Statistics — Mean, median, mode, variance, skewness. [SSWL=8 hrs]
Sampling Methods and Data Collection. [SSWL=8 hrs]
Confidence Intervals and Hypothesis Testing. [SSWL=12 hrs]
Part D — Statistical Modeling and Applications

Correlation and Regression Analysis. [SSWL=10 hrs]
ANOVA and Statistical Decision Making. [SSWL=8 hrs]
Statistical Tools — Excel, R, Python (NumPy, Pandas, SciPy). [SSWL=12 hrs]

Project Work and Review Sessions. [SSWL=12 hrs]
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Learning and Teaching Strategies

adally alell lag)

Students are expected to use their knowledge in probability to solve problems. This course
strengthens students’ understanding of probability in simulation and random number

Strategies generation. Statistics concepts are important in data collection and analysis process.
Emphasis is placed on the exploration of real-world statistics applications. Students are
Gl yiuy! expected to learn to choose and use appropriate statistics to analyze empirical situations, to

understand them better, and to improve decisions

Student Workload (SWL)

Structured SWL (hr/sem) 33 Structured SWL (hr/w) 29
el & Ul aJatial) a5 Jasl Lo pandd Ul aliinall ad all Jas) :
Unstructured SWL (hr/sem) 17 Unstructured SWL (hr/w) 11
Jeadl) DA lUall alsiial) e ol a1 Joal Lo gl Ul axiiall ye ad 5l Jaal) )

Total SWL (hr/sem)

Gl D& Gl ISl 501 Jaal >0

Module Evaluation

Lol o) apis
Time/Number Weight (Marks) Week Due Relevant Learning
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 (Theoretical Weekly Syllabus)
il e ) Zleiall

Material Covered

- Introduction and basic concepts of statistics and definitions. Types of data sets, types of sampling and
ee
collecting data.
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Week 2 Const_ruction of freqqen(_:y d_istributions (grou_ped data and un_grqupe_d data )
Relative frequency distributions and cumulative frequency distributions (less than & more than)

Week 3 Frequency Distribution Charts : Histogram, Polygon, curve and Pie charts.

Week 4 Measures of Central Tendency , Measures of Variation

Week 5 Introduction to probability and counting rules

Week 6 Combinations and Permutation

Week 7 Mid-term Exam

Week 8 Probability of discrete random variable

Week 9 Probability of continuous discrete random

Week 10 Moments computing of density and mas function

Week 11 Discrete probability distribution: (Uniform -Binomial)

Week 12 Continuous probability distribution(Uniform , Normal)

Week 13 Simulation experiments and data generation

Week 14 Seminar and discussion of groups projects

Week 15 Preparation of final exam

Week 16 Final exam

Learning and Teaching Resources

?LCJ\} ﬁ._\l’.ﬂ\ )JLAA

Text Available in the Library?

Required Texts

Elementary Statistics: A Step By Step Approach ISE. 11th Edition
1265248125 - 9781265248123
By Allan G. Bluman © 2023 | Published: September 22, 2022

Ross, Sheldon M. Introduction to probability and statistics for
engineers and scientists. Academic press, 2020.

Recommended Rohatgi, Vijay K., and AK Md Ehsanes Saleh. An introduction to
Texts probability and statistics. John Wiley & Sons, 2015. yes
https://www.mheducation.co.uk/elementary-statistics-a-step-by-step-approach-ise-9781265248123-
Websites emea-group
Grading Scheme
ClaHall b
Group Grade ) Marks % | Definition
A - Excellent Jhial 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(SSU(;; ?61580()3 roup C - Good = 70-79 Sound work with notable errors
D - Satisfactory Lo sl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Al 28) il (45-49) More work required but credit awarded
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(0-49) F — Fail g (0-44) Considerable amount of work required

Note: Marks with 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 CATALOGUE

Module Information
dnly ) 8oLl Ologlas

Module Title Calculus 11 Module Delivery
Module Type Core Xrheory
[ Lecture
Module Code CAI1202 [ Lab
ECTS Credits 6 L Tutorial
I Practical
SWL (hr/sem) 150 OSeminar
Module Level 1 Semester of Delivery 2
Administering Department AIBD College AIC
Module Leader | Ziyad Allawi e-mail Ziyad.allawi@coeng.uobaghdad.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval 1/10/2025 Version Number 1.0
Date
Relation with other Modules
31 syl slgall ao A8l
Prerequisite module Calculus | Semester 1
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LalinVl Gbgizally pladl g5l5g dshyll 5okl Ll

Module Objectives This module transitions students from differential to integral calculus. The objective is
to introduce the concept of accumulation through Riemann sums and formalize it via
the definite integral. The course aims to establish the deep connection between
differentiation and integration (The Fundamental Theorem of Calculus) and train

dulyd) Balo)l LBl
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students to apply integration to complex geometric, physical, and analytical problems,
alongside mastering advanced techniques of integration.

Module Learning
Outcomes

Balall elall oloryen
WY

Upon successful completion of this module, students will be able to:
Formulate Riemann sums to approximate areas and understand the
limit definition of the definite integral.

Apply the Fundamental Theorem of Calculus to evaluate definite
integrals and understand net change.

Use integration to solve geometric problems, including the area
between curves, volumes of solids of revolution, arc length, and
surface area.

Understand the rigorous calculus-based definitions of the natural
logarithm and exponential functions.

Evaluate complex indefinite and definite integrals using advanced
techniques (substitution, partial fraction decomposition).
Determine the convergence or divergence of improper integrals.

Indicative Contents

The Definite Integral: Riemann sums, area approximations, average value of a
function.

Fundamental Theorem of Calculus: Connecting antiderivatives to definite integrals,
integrating rates of change.

Applications of Integrals: Area between curves, volumes (slicing, disk, and washer
methods), arc length of a curve, areas of surfaces of revolution.

Transcendental Functions: The natural logarithm defined as an integral, the

Ll Shyioel exponential function as an inverse, relative rates of growth (Big-O notation).
Techniques of Integration: Advanced algebraic substitutions, completing the square,
partial fraction decomposition (Heaviside method).

Advanced Tools: Using Integral Tables and Computer Algebra Systems (CAS),
evaluating improper integrals (infinite limits or infinite discontinuities), and
comparison tests.
Learning and Teaching Strategies
p:,.laﬂ\g pla.’iJ‘ Ol Al
Lectures: Step-by-step derivations of integral applications (e.g., deriving the arc
length formula) and technique demonstrations.
Visual/Spatial Learning: Utilizing 3D modeling software or physical manipulatives to
help students visualize cross-sections and solids of revolution, which is often a major
Strategies hurdle in Calculus II.

Problem-Based Tutorials: Supervised practice focusing heavily on algebraic
manipulation and pattern recognition required for advanced integration techniques.
Formative Assessments: Short, regular quizzes to ensure students are memorizing key
integration formulas and maintaining algebraic fluency.

Student Workload (SWL)
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Structured SWL (h/sem) 63 Structured SWL (h/w) 4o
)l I Il @laindl (guhyld! Jazs! e gl Ul elitial) gyl Jal '
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) o g
duadll I3 CIlall elasiadl pe (gslyll Joodd! b ol CUall elaiiall p& gyl Joxrll '

Total SWL (h/sem)
Jeadl! U5 el S gyl Jass)

150

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 5 10% 5and 10 LO #1, #2 and #10, #11
Formative Assignments 1 10% 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% Continuous | All
Report 1 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)

Week Material Covered

Week 1 Approximating Areas, Sigma Notation, Riemann Sums
Week 2 The Definite Integral
Week 3 The Fundamental Theorem of Calculus, Indefinite Integrals, Substitution Method

Week 4 Definite Integral Substitution, Area Between Curves

Week 5 Volumes Using Cross-Sections, Volumes Using Cylindrical Shells
Week 6 Arc Length, Areas of Surfaces of Revolution

Week 7 Work and Fluid Forces, Moments, Centers of Mass

Week 8 Mid-Term Examination

Week 9 The Logarithm Defined as an Integral
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Week 10 | Hyperbolic Functions

Week 11 | Basic Integration Formulas, Integrating by Parts

Week 12 | Trigonometric Substitutions, Integration by Partial Fractions

Week 13 Improper Integrals

Week 14 | Parameterization of Plane Curves, Calculus with Parametric Curves

Week 15 | Polar Coordinates, Graphing Polar Coordinate Equations, Areas and Lengths
Week 16 | Final-Term Examination

Learning and Teaching Resources
oxddly @ladl jobas

Text

Available in the Library?

Required Texts

Thomas' Calculus Early Transcendentals (11th Edition)

(Thomas Series), Addison-Wesley Longman Publishing Co., Y
Boston, MA, United States, ISBN 978-0-321-19800-6

Recommended
Texts Y
Websites
Grading Scheme
Ol syl Jalase
Group Grade el Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [BEgeves 80-89 Above average with some errors
?:()cfelsgoc)iroup C- Good RVES 70-79 Sound work with notable errors
D - Satisfactory bowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) sy | (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.
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MODULE DESCRIPTION CATALOGUE

Module Information
Gyl 83ladl Ologlas

Module Title Engineering Drawing Module Delivery
Module Type CORE XTheory
Xlecture
Module Code AIC1204 O Lab
ECTS Credits 4 Tutorial
X Practical
SWL (hr/sem) 100 0 Seminar
Module Level 1 Semester of Delivery 2
Administering Department AIBD College AIC
Module Leader | Assoc. Prof. Dr. Wisam Al-Wajidi e-mail wisam.h@uobaghdad.edu.iq
Module Leader’s Academic Title | Assoc. Prof. Dr. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Version Number 1.0
Date
Relation with other Modules
31 Ayl sl gall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents
BoLinY! Lgibgizmag lgakad il yseng Ayl 8okl Colaal

Module Objectives

daly! Baledl Colual

1.

6.

Understand the fundamentals of engineering drawing standards and
conventions.

Develop skills in creating and interpreting technical drawings.

Apply orthographic, isometric, and sectional drawing techniques.

Visualize and represent three-dimensional engineering components
accurately.

Use engineering drawings for effective communication in design and
manufacturing.

Apply the state-of-the-art computer drafting for the Engineering Applications

Module Learning
Outcomes

Bolall sl ol
Lwalyl

1.

2.

10.

11.

12.

13.

14.

15.

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

Explain the fundamental principles, standards, and conventions of
engineering drawing.

Use drawing instruments and CAD software to prepare accurate
engineering drawings.

Construct and interpret lettering, scales, dimensioning, and geometric
constructions.

Draw orthographic projections of points, lines, and planes according to
engineering standards.

Develop orthographic projections of simple and complex solids in
different positions.

Create sectional views and identify appropriate sectioning techniques
for engineering components.

Prepare auxiliary views to represent inclined and oblique surfaces
accurately.

Draw isometric views and convert between orthographic and isometric
projections.

Generate development of surfaces for common engineering solids and
sheet metal components.

Interpret and prepare assembly and detailed working drawings of
mechanical components.

Apply tolerances, limits, fits, and surface finish symbols in engineering
drawings.

Read and interpret industrial engineering drawings in accordance with
international standards.

Demonstrate spatial visualization skills for solving engineering
graphical problems.

Apply engineering drawing principles to communicate design concepts
effectively in engineering practice.

Produce complete, accurate, and professional engineering drawings that
meet accepted engineering standards.

Indicative Contents

Indicative content includes the following.




Léol:.l\ Eexdlg dl:.]\ M\ 8yly9 - Byl a:s_)}e_o}
dao ]| M\
(dsY 8y91) daseall L) /st <8I 3 BYTOTVLE
Ly9) B9 YE - - (drulyd Jgand diled) Ol giww gl
delw YO = duygl 8u>9 S

doolinyYl Obgiseal!

Introduction to Engineering Drawing: Engineering graphics, standards (ISO/ASME),
drawing instruments, sheet layout, line types, lettering, scales. [4 hrs]

Geometric Constructions and Dimensioning: Geometric constructions, engineering
symbols, dimensioning methods, tolerances, fits. [6 hrs]

Orthographic Projection: Principles of projection, first-angle and third-angle
projection, projection of points, lines, planes, and simple solids. [10 hrs]

Sectional Views and Auxiliary Views: Full, half, offset, broken-out sections; auxiliary
projections. [6 hrs]

Isometric and Pictorial Drawing: Isometric projection, isometric drawing, conversion
between orthographic and isometric views. [6 hrs]

Development of Surfaces: Development of prisms, pyramids, cylinders, cones,
transition pieces, and sheet-metal applications. [5 hrs]

Introduction to CAD (SolidWorks): Interface, file management, templates, sketch
environment, coordinate systems. [4 hrs]

2D Sketching in SolidWorks: Sketch tools, geometric constraints, dimensions, editing,
design intent. [8 hrs]

3D Part Modeling: Extrude, Revolve, Sweep, Loft, Hole Wizard, Fillet, Chamfer, Shell,
Draft, Patterns, Mirror. [10 hrs]

Assembly Modeling: Mates, assembly constraints, exploded views, interference

detection, motion basics. [6 hrs]

Engineering Drawings from SolidWorks Models: Standard views, section views,

detail views, dimensions, annotations, tolerances, Bill of Materials (BOM). [6 hrs]

Course Project and Practical Applications: Complete design project integrating

manual drawing, 3D modeling, assembly, and manufacturing drawings. [4 hrs]

Learning and Teaching Strategies
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e Interactive lectures
e Demonstration of engineering drawing techniques
e Hands-on laboratory sessions (SolidWorks)
e Guided drawing and CAD exercises
Strategies e Problem-solving and design assignments
e Individual and group projects
CHVE {99, e Case studies and real engineering examples

o Self-directed learning and practice

e Continuous feedback and formative assessment
These strategies effectively support both manual engineering drawing skills and CAD
proficiency.

Student Workload (SWL)
L ganl 10 gaummn CIUal (guhldl Jazell

Structured SWL (hr/sem) 64 Structured SWL (hr/w) 43
Jadll P Clal) elasiall (gulyd! Josl b goanl clall @latiall (bl Josell '
Unstructured SWL (hr/sem) 36 Unstructured SWL (hr/w) 24
Jad)l I Il elasiall p (quhddl Jozd! b gl Ul @lasiall e gyl Josnll '

Total SWL (hr/sem)
Jradl! ISl CUall S gyl Joox)

100

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
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)
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Delivery Plan (Theoretical Weekly Syllabus)
Sl (£l zlgiall

Material Covered

Introduction to Engineering Drawing, drawing standards (I1SO), drawing instruments, sheet layout,
Week 1
line types, and lettering

Week 2 Scales, geometric constructions, and dimensioning principles

Week 3 Orthographic projection: Principles, projection of points and lines

Week 4 Projection of planes and true shapes

Week 5 Projection of solids (prisms, pyramids, cylinders, cones)

Week 6 Advanced projection of solids in different positions

Week 7 Sectional views: Full, half, offset, and broken sections

Week 8 Auxiliary views and visualization techniques

Week 9 Isometric projection: Principles and methods

Week 10 | Isometric drawing from orthographic views

Week 11 | Orthographic drawing from isometric views

Week 12 | Development of surfaces of common solids

Week 13 | Working drawings, dimensioning, and engineering symbols

Week 14 | Assembly and detail drawings of simple mechanical components

Week 15 | Course review and comprehensive drawing exercise

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Introduction to SolidWorks: User interface, file management, templates, units, and navigation

Week 2 Basic 2D sketching: Lines, circles, arcs, rectangles, polygons, trim, offset, and sketch constraints

Advanced sketching: Smart dimensions, geometric relations, sketch editing, and fully defined
Week 3
sketches

Week 4 Basic 3D modeling: Extruded Boss/Base, Extruded Cut, Revolved Boss/Base, and Revolved Cut

Week 5 Feature-based modeling: Fillet, Chamfer, Hole Wizard, Shell, Draft, and Rib features

Week 6 Pattern and Mirror features: Linear, Circular, Sketch-driven Patterns, and Mirror




»

Y ¢
Yucation and Y

o s
B Puppic ot W &
% lic ¢ &

LéoJaJ‘ Eexdlg JL’.H M\ 8yly9 - Byl z\:s_)}e_o:-
' daalol ool
(s 91} dadell L /£ a1 (3 gy oI
Ly9) B9 YE - - (drulyd Jgand diled) Ol giww gl
delw YO = duygl 8u>9 S

Week 7 Advanced modeling: Sweep, Loft, Reference Geometry (Planes, Axes), and Helix/Spiral
Week 8 Midterm practical exercise: Modeling of individual mechanical parts
Week 9 Assembly modeling: Inserting components, standard mates, and assembly constraints
Week 10 | Advanced assemblies: Exploded views, interference detection, and assembly management
Week 11 Engineering drawings: Standard views, projected views, dimensions, annotations, and centerlines
Advanced drawings: Section views, detail views, auxiliary views, broken views, and Bill of Materials
Week 12
(BOM)
Sheet metal and weldment basics (or practical part modeling exercises, depending on program
Week 13
requirements)
Week 14 | Integrated CAD project: Part modeling, assembly creation, and production drawing preparation
Week 15 Final practical project presentation and laboratory assessment
Learning and Teaching Resources
M‘ﬁ W‘JJL@A
Text Available in the Library?
e David Madsen, Engineering Drawing and Design, 5th
Edition, Cengage Learning, 2011
e Engineering Drawing by N. D. Bhatt.
Required Texts e Practical Geometry & Engineering Graphics by Abbot. Yes
e Shirley, P., Ashikhmin, M., & Marschner, S.
(2009). Fundamentals of computer graphics. AK
Peters/CRC Press.
e Dennis K. Lieu, Sheryl A. Sorby, Visualization, Modeling,
and Graphics for Engineering Design, 2nd Edition,
Recommended Cengage Learning, 2016 No
Texts e Technical Graphics Communication by Bertoline Wiebe,
Miller. Mohler, Irwin McGraw-Hill.
e Machine Drawing By. Dr. K. L. Narayana.
Websites
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Grading Scheme

Olomyll lalasee

Group Grade ol Marks % | Definition

A - Excellent Jlal 90-100 Outstanding Performance

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

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

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl 08) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks with 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.

a3 @i «JUodl o (Ae) 391 9T eI A1 Al ] +,0 oye Ja5 T w35 (@1 & iead) lodall CyS otian 1 A2>lo
1 "ol (o Aoyl gyl WY 3 ol Y dslis daaloell S (08 J] 08,8 dadle oyl et Lo <00 (J] 0,0 dadle
e s gall JL) Gyt 098w aduodl nxsandl U (0 dgiaall ledall dmgll auaddl 08
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MODULE DESCRIPTION CATALOGUE

Module Information
Gyl 83ladl Ologlas

Module Title Big Data Engineering Module Delivery
Module Type Core XTheory
Xl ecture
Module Code AIBD1203 Rlab
ECTS Credits 4 Clrutorial
[Practical
SWL (hr/sem) 100 [Seminar
Module Level 1 Semester of Delivery 2
Administering Department AIBD College AIC
Module Leader Suhad Faisal e-mail E-mail
Module Leader’s Academic Title | Assist. Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Version Number 1.0
Date
Relation with other Modules
G531 Ayl sl gall an A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents
BoLinY! Lgibgizmag lgakas il yseng duclyd] Baladl COlan

1. Understand the fundamental principles and architecture of Big Data systems,
including distributed storage, distributed processing, and real-time/batch
data pipelines.

2. Enable students to understand the characteristics of Big Data (Volume,

Module Objectives Velocity, Variety, Veracity, Value) and the ecosystem of tools used to manage
it.
Gyl Baledl CBlual 3. Develop skills in designing and implementing distributed storage and

processing solutions (Hadoop, Spark).

4. Build proficiency in working with NoSQL databases and streaming/ingestion
pipelines for real-world data.

5. Prepare students for advanced courses and research in data engineering,
applied Al systems, and large-scale data analytics.

1. Explain the core characteristics of Big Data and the components of the Big
Data ecosystem.

2. Describe the architecture of distributed storage systems (HDFS) and
distributed processing frameworks (Hadoop, Spark).

3. Implement a MapReduce job to process large datasets in a distributed
environment.

4. Design and implement Spark applications using RDDs, DataFrames, and
Spark SQL for data transformation.

Module Learning 5. Apply appropriate NoSQL database models (key-value, document, column-
Outcomes family, graph) to real-world data problems.

6. Construct data ingestion and streaming pipelines using tools such as Kafka.
Boledd @lasdl il y5en 7. Use Hive/HiveQL to perform data warehousing and querying over large
s )| datasets.

8. Evaluate tradeoffs between batch and stream processing approaches for a
given use case.

9. Analyze the performance and scalability of a given Big Data architecture,
identifying bottlenecks and improvements.

10.Develop an end-to-end Big Data pipeline integrating storage, processing,
and analytics components.

11.Justify architectural and tool choices in a Big Data solution, connecting them
to cloud-based deployment and industry practice.

Indicative Contents (Total SSWL =63 hrs, over 15 weeks)
Introduction to Big Data: Volume, Velocity, Variety, Veracity, Value; Big Data
Indicative Contents ecosystem overview. (1 week, 4 hrs)

Distributed Storage Systems: HDFS architecture, replication, fault tolerance. (1 week,

doolayYl Sbgiseall 4 hrs)
Hadoop Ecosystem and YARN: cluster architecture, resource management. (1 week, 4
hrs)
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MapReduce Programming Model: map/reduce phases, job execution, word count and
beyond. (1.5 weeks, 9 hrs)

Apache Spark Fundamentals: RDDs, transformations/actions, DataFrames. (1.5 weeks,
9 hrs)

Spark SQL and Data Processing: structured queries, performance optimization. (1
week, 4 hrs)

NoSQL Databases: key-value, document, column-family, and graph stores (MongoDB,
Cassandra, HBase). (1.5 weeks, 9 hrs)

Data Ingestion and Streaming: Kafka, batch vs. real-time processing. (1 week, 4 hrs)
Data Warehousing with Hive: Hive architecture, HiveQL querying. (1 week, 4 hrs)

Big Data on Cloud Platforms: cloud-based storage/processing services
(AWS/Azure/GCP). (1 week, 4 hrs)

Big Data Analytics and ML at Scale: Spark MLlib, distributed machine learning basics.
(1.5 weeks, 6 hrs)

Integrative Project / Case Studies: end-to-end pipeline design and evaluation. (1.5

weeks, 6 hrs))
Total: 15 weeks, 63 hrs (contact/timetable hours)
Exam hours (3 hrs) recorded separately — Total SWL= 100 hrs (63 SSWL + 37 USSWL)

Learning and Teaching Strategies

ol @hardl sl el

Strategies

This module employs a hands-on, systems-oriented learning strategy that combines
lecture-based instruction on distributed computing theory with intensive lab practice
on real Big Data tools such as Hadoop, Spark, and Kafka, supported by case studies
drawn from industry-scale data problems. Students engage in progressive lab exercises
that build from single-node MapReduce jobs to full distributed Spark pipelines and
NoSQL database applications, reinforced through problem-based learning around real-
world scenarios such as log analysis, streaming sensor data, and large-scale text
processing. The module culminates in an integrative capstone project requiring
students to design, implement, and justify a complete Big Data pipeline from ingestion
through storage, processing, and analytics simulating the responsibilities of a data
engineer in practice.

Jo> do,laill Ol polomall (0 gz cdealadd (e 55,5 dddas plad demlinl o ) yholl 0o daiay
Lasuall Ul lgal pluscil wlusall § @S deall adatlly de)goll A gl ol
Olls WM (o Blaiuns Al> Wlwlyds degedn (KafkagSpark 9 Hadoop Jie dudiixll
MapReduce plges i duzeds & yises (pyled (§ ddlall 2hlang . £luall Sgiumall e dxadlg
ae153 e ligals Spark plisiul A dejge dadlas oyl sby J) guos Bl Butis s
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Student Workload (SWL)
e gl Vol O g0 Jlal LS”‘)JJ‘ gres)

Structured SWL (hr/sem) 63 Structured SWL (hr/w) 45
duad)l I3 LIl elatall (gulyldl Jood! b ol Uall @laiiall (ol Jo| '
Unstructured SWL (hr/sem) 37 Unstructured SWL (hr/w) ) s
Jadll I el elasiall pe (quhdl Josdl b goanl CUal) @laiiall e byl Josnll '

Total SWL (hr/sem)
Joadl P a1 gyl Jass!

100

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quiz 1: LO #1, #2, #3
Quizzes 2 10% (10) 4 and 10 Quiz 2: LO #4, #5, #6,
#7
Formative Assignment 1: LO #2, #3
assessment Assignments 2 10% (10) 3and 12 Assignment 2: LO #6,
#7, #8
Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #8, #9, #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Theoretical Weekly Syllabus)
k»sj.la.;J\ ucyu.w}" CL@.mJ\
Material Covered
Week 1 Introduction to Big Data: Volume, Velocity, Variety, Veracity, Value; Ecosystem Overview
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Week 2 Distributed Storage Systems: HDFS Architecture, Replication, Fault Tolerance
Week 3 Hadoop Ecosystem and YARN: Cluster Architecture, Resource Management
Week 4 MapReduce Programming Model: Map/Reduce Phases, Job Execution
Week 5 MapReduce (cont'd): Advanced Patterns, Optimization
Week 6 Apache Spark Fundamentals: RDDs, Transformations and Actions
Week 7 Mid-term Exam and Spark DataFrames
Week 8 Spark SQL and Data Processing: Structured Queries, Optimization
Week 9 NoSQL Databases: Key-Value and Document Stores (MongoDB)
Week 10 | NoSQL Databases (cont'd): Column-Family and Graph Stores (Cassandra, HBase)
Week 11 | Data Ingestion and Streaming: Kafka, Batch vs. Real-Time Processing
Week 12 | Data Warehousing with Hive Architecture and HiveQL
Week 13 | Big Data on Cloud Platforms: AWS/Azure/GCP Services
Week 14 | Big Data Analytics and ML at Scale: Spark MLlib
Week 15 | Integrative Project and Case Studies: Pipeline Design and Evaluation
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Lab 1: Setting Up a Hadoop Single-Node Cluster
Week 2 Lab 2: Working with HDFS: File Operations and Replication
Week 3 Lab 3: Writing and running a MapReduce Job (Word Count)
Week 4 Lab 4: Advanced MapReduce: Custom Mappers and Reducers
Week 5 Lab 5: Introduction to Apache Spark: RDDs and Transformations
Week 6 Lab 6: Spark DataFrames and Spark SQL
Week 7 Lab 7: NoSQL Database Practice: MongoDB (Document Store)
Week 8 Lab 8: NoSQL Database Practice: Cassandra/HBase (Column-Family Store)
Week 9 Lab 9: Building a Streaming Pipeline with Kafka
Week 10 | Lab 10: Data Warehousing with Hive: Writing HiveQL Queries
Week 11 Lab 11: Integrative Project Lab: End-to-End Pipeline Implementation Part 1
Week 12 Lab 12: Integrative Project Lab: End-to-End Pipeline Implementation Part 2
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Learning and Teaching Resources

olatlly adazll jolas

Text Available in the Library?
Required Texts Hadoop: The Definitive Guide, Tom White, O'Reilly Media Yes
Learning Spark: Lightning-Fast Data Analytics, Jules Damiji et
Recommended al., O'Reilly Media No
Texts Designing Data-Intensive Applications, Martin Kleppmann,
O'Reilly Media
Websites https://www.coursera.org/specializations/big-data
Grading Scheme
oyl labasea
Group Grade il Marks % Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good e eV 80-89 Above average with some errors
(S:(;:t_:elsgoc)iroup C- Good BVES 70-79 Sound work with notable errors
D - Satisfactory Lwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cely | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required

Note: Marks with 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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