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1. Introduction
Artificial Intelligence (Al) is revolutionizing the way we live, work, and interact with the
world around us. From simplifying daily tasks to transforming industries with
sophisticated decision-making systems, Al plays a pivotal role in modern life. The
Department of Information Technology (DIT) is committed to providing cutting-edge
education and training to equip students with the skills needed to excel in this dynamic
field. Our graduates are prepared to compete on both national and international levels,

contributing to the advancement of Al and its applications.

2. Vision
To be a globally acclaimed institution, recognized for excellence in education, research,

and innovation.

3. Mission
To rigorously train students in the field of Artificial Intelligence and related disciplines,
empowering them with the knowledge, skills, and ethical values necessary to serve

society and contribute to the advancement of humanity.

4. Program Introduction
The Bachelor of Computer Science Specialization in Artificial Intelligence (BSCS-AI)
program at DIT is designed in alignment with the guidelines set forth by the National
Computing Education Accreditation Council (NCEAC) under the Higher Education
Commission (HEC) of Pakistan. This program focuses on imparting in-depth knowledge
and practical skills in Al, preparing students for advanced studies, diverse career
opportunities, and entrepreneurial ventures. The curriculum emphasizes innovative
learning, ensuring that graduates are well-equipped to meet the demands of the rapidly

evolving Al industry.

5. Program Education Objectives (PEOs)
The educational objectives of the BSAI program are as follows:

5.1 PEO1: Technical Proficiency and Innovation
Enable students to design, develop, and deploy Al-based solutions to solve real-world
problems. Graduates will exhibit technical expertise by applying theoretical knowledge
and practical skills in Al, fostering innovation and enhancing problem-solving through
critical and computational thinking. They will be prepared for successful careers in

academia, industry, and entrepreneurial endeavors.
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5.2

5.3

PEOQO2: Collaborative, Ethical, and Professional Responsibility

Instill a strong sense of ethical and professional responsibility in graduates, ensuring
they understand the societal implications of Al technologies. Graduates will work
collaboratively in interdisciplinary teams, demonstrate leadership, and address ethical,
legal, and cultural considerations while adhering to professional standards in their

practice.

PEOQ3: Lifelong Learning and Communication Skills

Cultivate lifelong learning abilities, enabling graduates to stay abreast of emerging Al
technologies and tools. Graduates will adapt to evolving challenges, pursue continuous
professional growth, and communicate complex ideas effectively through oral and
technical mediums. This prepares them for diverse roles in academia, industry, and

public service.

Program Learning Outcomes (PLOs)

Computing programs prepare students to attain educational objectives by ensuring that
students demonstrate achievement of the following outcomes (derived from Graduate
Attributes define by Seoul Accord www.seoulaccord.org).

PLO1: Academic Education: To prepare graduates as computing professionals.

PLO2: Knowledge for Solving Computing Problems: Apply knowledge of computing
fundamentals, knowledge of a computing specialization, and mathematics, science, and
domain knowledge appropriate for the computing specialization to the abstraction and
conceptualization of computing models from defined problems and requirements.
PLO3: Problem Analysis: Identify, formulate, research literature, and solve complex
computing problems reaching substantiated conclusions using fundamental principles
of mathematics, computing sciences, and relevant domain disciplines.

PLO4: Design/Development of Solutions: Design and evaluate solutions for complex
computing problems, and design and evaluate systems, components, or processes that
meet specified needs with appropriate consideration for public health and safety,
cultural, societal, and environmental considerations.

PLO5: Modern Tool Usage: Create, select, adapt and apply appropriate techniques,
resources, and modern computing tools to complex computing activities, with an
understanding of the limitations.

PLO6: Individual and Team Work: Function effectively as an individual and as a

member or leader in diverse teams and in multi-disciplinary settings.
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PLO7: Communication: Communicate effectively with the computing community and
with society at large about complex computing activities by being able to comprehend
and write effective reports, design documentation, make effective presentations, and
give and understand clear instructions.

PLO8: Computing Professionalism and Society: Understand and assess societal,
health, safety, legal, and cultural issues within local and global contexts, and the
consequential responsibilities relevant to professional computing practice.

PLO9: Ethics: Understand and commit to professional ethics, responsibilities, and
norms of professional computing practice.

PLO10: Life-long Learning: Recognize the need, and have the ability, to engage in

independent learning for continual development as a computing professional.

PLO to PEO Mapping

Following is the PEOs to PLOs mapping for BS Information Technology Program
No. | Program Learning Outcomes (PLOs) PEO-1 | PEO-2 | PEO-3
1 Academic Education v

2 Knowledge for solving Computing Problems N

3 Problem Analysis N

4 Design/ Development of Solutions v

5 Modern Tool Usage N

6 Individual and Teamwork N N
7 Communication N

8 Computing Professionalism and Society v

9 Ethics V

10 Life-long Learning N

Bloom’s Taxonomy for Program Learning Outcomes (PLOs)

Bloom's Taxonomy classifies various outcomes and skills (PLOs) into six levels, as
shown in the table below. These levels can be used to structure the learning outcomes,
lessons, and assessments of a course. Each level of Bloom's Taxonomy corresponds to

one or more PLOs.

Level Description Key Words
. Can the students recall or | know, describe, identify, label, list,
Remembering . . .
remember the information? match, memorize, recall

Understand

classify, describe, cite, discuss,
generalize, illustrate, restate (in
own words), summarize

Can the students explain ideas or
concepts?

Applying Can the students se the | assess, choose, solve, demonstrate,
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information in a new way? dramatize, demonstrate, establish,
extend, illustrate,
. . analyze, appraise, categorize,
. Can the students distinguish y p_p . 5
Analyzing between different parts? compare, identify, contrast,
p ' criticize, differentiate, recognize
adapt, incorporate, individualize,
integrate, intervene, invent, model,
. Can the students create new g .
Creating . . modify, communicate, construct,
product or point of view? .
create, design, develop, formulate,
generate, reconstruct, reinforce,
appraise, argue, choose, compare,
Evaluatin Can the students justify a stand or | conclude, contrast, criticize,
g decision? interpret, judge, justify, predict,
rate

9. Admission Eligibility Criteria
e Higher Secondary School Certificate/A-levels (involving minimum 12 years of
schooling) or an IBCC equivalent qualification, with at least 50% marks and having
studied Mathematics, is the basic eligibility requirement for admission in all BS
Computer Science.

o The students who have not studied Mathematics at intermediate level have to
pass deficiency courses of Mathematics (06 credits) in first year including zero
semester.

e Additionally, applicants may be required to pass an entry test conducted by the
department, university, or admission authority, along with fulfilling any other criteria
set by the institution, such as interviews or aptitude assessments.

e Any other (if applicable)

10. Duration of the Program and Degree Awarding Criteria
The BS Artificial Intelligence program spans 8 semesters over 4 years and requires the
completion of 130 credit hours. To qualify for the degree, students must achieve a
minimum CGPA of 2.0. Additionally, a final year project is mandatory. Other

requirements, such as a comprehensive examination, may apply if specified.
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11. Categorization of Courses

13.1 Nomenclature of Course Categories and Course Codes

N | Code | Description Courses Cr. Hrs.
0 MD | Math Deficiency 02* 06* (06, 0)*
CC | Computing Core 22 54 (39,15)
2,3 | EA | Specialization Elective 08 24 (16,8)
5 ID Interdisciplinary Courses 04 12 (10, 2)
6 GE Ge'neral Education Courses (Math & 05 12 (10, 2)
Science)
General Education Courses
4 GE (Management & Social Science) 04 08 (8,0)
9 GE General Education Courses (Arts & 07 14 (12,2)
Languages)
8 PT | Professional Training 02 06 (3,3)
Total 52 130 (98, 32)

Course Coding Scheme: Code-YCS
Y = Year of Offering (Earliest) =1, 2, 3,4
C = Course Category Code =0, 1, ..., 9
S = Serial Number (Resets with Year) =0, 1
Lab Codes: Code-YCS-L

13.2 Comparison with HEC/NCEAC Recommendation
Note: Basics courses represent Math and Supporting and General Education courses as per HEC/NCEAC approved
curriculum based on HEC Undergraduate Policy 2025.
CC = Computing Core, EA = Specialization Elective (EA), PT= Internship, FYP=
Final Year Project, GE = General Education, ID = Interdisciplinary courses, MD =

Math Deficiency
. Semester
Category (Credit Hours) Load
Number Discipline
Semester of Related Courses Cr. Hrs. Others Cr. Hrs. Cr. Hrs.
Courses / Major (Theory, (Theory, (Theory,
Lab) Lab) Lab)
CC | EA | PT GE | ID | MD | FYP
1 9 04 0 0 04 (03,1) 14 | 0 3* 0 14 (11,3) 18 (14,4)
2 7 07 0 0 07 (05,2) 09 0 3* 0 09 (08,1) 16 (13,3)
3 7 11 0 0 11 (08,3) 03 3 0 0 06 (06,0) 17 (14,3)
4 7 14 0 0 14 (11,3) 00 3 0 0 03 (03,0) 17 (14,3)
5 6 09 6 0 15 (13,2) 00 3 0 0 03(02,1) 18 (15,3)
6 5 03 9 0 12 (09,3) 00 3 0 0 03(02,1) 15 (11,4)
7 6 00 6 3 09 (07,2) 04 | 0 0 3 07 (04,3) 16 (11,5)
8 5 00 3 3 06 (02,4) 04 | 0 0 3 07 (04,3) 13 (06,7)
PU 52 48 | 24 6 78(58,20) | 34 | 12| 6* 6 52 (40,12) 130 (98,32)
HEC - 48 | 24 6 78(58,20) | 34 | 12| 6* 6 52 (40,12) 130 (98,32)
Guidelines ’ ’ ’
Difference
HEC & PU - 0 0 0 0 0 0 0 0 0

* These Math courses will be Non-Credit courses with only Pass/Fail grade assigned to the students.
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The courses with lab are counted as 2 separate courses.

13.3 Category-wise List of Courses

COMPUTING CORE: 48 (CC) + 6 (FYP) (39+15)

Sr. Sem. | Code Course Title Prerequisite Cr. Hrs.
1 1 Cc-110 Digital Logic Design 3(3,0)
2 1 CC-110-L | Digital Logic Design Lab 1(0,1)
3 2 CC-113 Computer Networks 2(2,0)
4 2 CC-113-L Computer Networks Lab 1(0,1)
5 2 CC-112 Programming Fundamentals 3(3,0)
6 2 CC-112-L Programming Fundamentals Lab 1(0,1)
7 3 CC-211 Object Oriented Programming Programming Fundamentals 3(3,0)
8 3 CC-211-L Object Oriented Programming Lab Programming Fundamentals 1(0,1)
9 3 CC-111 Computer Organization & Architecture Digital Logic Design 2(2,0)

10 3 CC-111-L Computer Organization & Architecture Lab | Digital Logic Design 1(0,1)

11 3 CC-215 Database Systems 3(3,0)

12 3 CC-215-L Database Systems Lab 1(0,1)

13 4 CC-212 Software Engineering 3(3,0)

14 4 CC-213 Data Structures Object Oriented Programming 3(3,0)

15 4 CC-213-L | Data Structures Lab Object Oriented Programming 1(0,1)

16 4 CC-218 Artificial Intelligence Object Oriented Programming 2(2,0)

17 4 CC-218-L | Artificial Intelligence Lab Object Oriented Programming 1(0,1)

18 4 CC-216 Operating Systems 3(3,0)

19 4 CC-216-L Operating Systems Lab 1(0,1)

20 5 CC-217 Information Security 3(3,0)

21 5 CC-313 Design and Analysis of Algorithms Data Structures 3(3,0)

22 5 CC-219 Theory of Automata 3(3,0)

23 6 CC-314 Cloud Computing - 3(3,0)

24 7 CC-411 Final Year Project - 1 3(0,3)

25 8 CC-412 Final Year Project - II Final Year Project - I 3(0,3)

GENERAL EDUCATION: 34 (30, 4)

Sr. Sem. | Code Course Title Sub-Category Cr. Hrs.
1| 1 Josie | Ao ot onaten s 2a0)
| 1 [omteos |protemienestiiomutins | s sene 1o
3 1 GE-169 Applied Physics Math & Science 3(21)
4 1 GE-196 Islamic Studies Arts & Languages 2(2,0)
5 1 GE-194 Pakistan Studies Arts & Languages 2(2,0)
6 1 GE-190 Functional English Arts & Languages 3(3,0)
7 2 GE-167 Discrete Structures Math & Science (QR-I) 3(3,0)
8 2 GE-191 Expository Writing Arts & Languages 3(3,0)
9 2 GE-197 Fehm-e-Quran-I Arts & Languages 1(0,1)
10 2 GE-198 Fehm-e-Quran-II Arts & Languages 1(0,1)
11 2 GE-170 Introduction to Management Management & Social Sciences 2(2,0)
12 3 GE-260 Probability and Statistics Math & Science (QR-II) 3(3,0)
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13 7 GE-271 Entrepreneurship Management & Social Sciences 2(2,0)

14 7 GE-270 Professional Practices Management & Social Sciences 2(2,0)

15 8 GE-195 Ideology and Constitution of Pakistan Arts & Languages 2(2,0)

16 8 GE-272 Civics and Community Management Management & Social Sciences 2(2,0)

ARTIFICIAL INTELLIGENCE ELECTIVE: 24 (16, 8)
EIGHT COURSES (NON-EXHAUSTIVE/ETENSIBLE LIST OF COURSES)

Sr. Sem. | Code Course Title Prerequisite Cr. Hrs
1 5 EA-320 Programming for Al Artificial Intelligence 2(2,0)
2 5 EA-320-L | Programming for Al Lab Artificial Intelligence 1(0,1)
3 5 EA-321 Machine Learning 2(2,0)
4 5 EA-321-L | Machine Learning Lab 1(0,1)
5 6 EA-322 Deep Learning Programming for Al 2(2,0)
6 6 EA-322-L | Deep Learning Lab Programming for Al 1(0,1)
7 6 EA-323 Knowledge Representation & Reasoning 2(2,0)
8 6 EA-323-L Knowledge Representation & Reasoning 1(0,1)

Lab
9 6 EA-324 Game Design and Development Object Oriented Programming 2(2,0)

10 6 EA-324-L | Game Design and Development Lab Object Oriented Programming 1(0,1)

11 7 EA-325 Computer Vision Deep Learning 2(2,0)

12 7 EA-325-L | Computer Vision Lab Deep Learning 1(0,1)

13 7 EA-326 Natural Language Processing Deep Learning 2(2,0)

14 7 EA-326-L | Natural Language Processing Lab Deep Learning 1(0,1)

15 8 EA-421 Agentic Artificial Intelligence Programming for Al 2(2,0)

16 8 EA-421-L | Agentic Artificial Intelligence Programming for Al 1(0,1)

17 X EA-328 Generative Artificial Intelligence Artificial Intelligence 2(2,0)

18 X EA-328-L | Generative Artificial Intelligence Lab Artificial Intelligence 1(0,1)

19 X EA-327 Agent Based Modeling 2(2,0)

20 X EA-327-L | Agent Based Modeling Lab 1(0,1)

21 X EA-422 Reinforcement Learning Artificial Intelligence 2(2,0)

22 X EA-422-L | Reinforcement Learning Lab Artificial Intelligence 1(0,1)

Interdisciplinary (Any FOUR): 12 (10, 2)

Sr. Sem. | Code Course Title Prerequisite Cr. Hrs
1 3 ID-150 Calculus and Analytical Geometry 3(3,0)
2 4 ID-250 Linear Algebra 3(3,0)
3 6 ID-352 Web Technologies Programming Fundamentals 2(2,0)
4 6 ID-352-L Web Technologies Lab Programming Fundamentals 1(0,1)
5 6 ID-353 Mobile Application Development Object Oriented Programming 2(2,0)
6 6 ID-353-L Mobile Application Development Lab Object Oriented Programming 1(0,1)
7 X ID-XXX Introduction to Economics 3(3,0)
8 X ID- XXX Introduction to Psychology 3(3,0)
9 X ID- XXX Introduction to Marketing 3(3,0)

10 X ID- XXX Introduction to Sociology 3(3,0)

11 X ID- XXX Financial Accounting 3(3,0)

12 X ID- XXX Organizational Behavior 3(3,0)
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13 X ID-XXX Digital Marketing & E-Commerce 3(3,0)
14 X ID-XXX Media and Information Literacy 3(3,0)
15 X ID-XXX E-Governance and ICT Policy 3(3,0)
16 X ID-XXX Environmental Science 3(3,0)
17 X ID-XXX Technology Management 3(3,0)
18 X ID-XXX Financial Technology (FinTech) Fundamentals 3(3,0)
19 X ID-XXX Geographic Information Systems (GIS) 3(3,0)
20 X ID-XXX Spatial Data 3(3,0)
Professional Training and Certification: 6 (3,3)
Sr. Sem. | Code Course Title Prerequisite Cr. Hrs (Th, Lab)
7 PT-380 Professional Certification 3(3,0)
2 8 PT-381 Field Experience/Internship 3(0,3)
MATH DEFICIENCY: 6 (6,0)*
Sr. Sem. | Code Course Title Prerequisite Cr. Hrs (Th, Lab)
1 MD-101 Math Deficiency - I 3(3,0)*
2 2 MD-102 Math Deficiency - I1 3 (3,0)*
* Non-Credit courses with only Pass/Fail grade assigned to the students.
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12. Scheme of Studies and Semester-wise Workload
Semester - |
. L . . Cr. (Theory,
Sr. | Code Course Title Pre-Requisite Domain Hrs. Lab)
1 | cE-160 Appllcatlgns 'of Informatlorll & GE 2 (2,0)
Communication Technologies
Applications of Information &
2 | GE-160-L Communication Technologies Lab GE 1 (0.1)
3 | GE-169 Applied Physics GE 3 (2,1)
4 | CC-110 Digital Logic Design cC 3 (3,0)
5 | CC-110-L | Digital Logic Design Lab cC 1 (0,1)
6 | GE-196 Islamic Studies GE 2 (2,0)
7 | GE-194 Pakistan Studies GE 2 (2,0)
8 | GE-190 Functional English GE 3 (3,0)
9 | GE-197 Fehm-e-Quran-I GE 1 (0,1)
10 | MD-101 Math Deficiency - I MD 3* (3,0)*
Credit Hours (Semester-1) | 18 (14,4)
Semester - 11
. . . Cr. (Theory,
Sr. | Code Course Title Pre-Requisite Domain Hrs. Lab)
1 | CC-112 Programming Fundamentals cC 3 (3,0)
2 | CC-112-L | Programming Fundamentals Lab cC 1 (0,1)
3 | CC-113 Computer Networks cC 2 (2,0)
4 | CC-113-L | Computer Networks Lab CcC 1 (0,1)
5 | GE-167 Discrete Structures GE 3 (3,0)
6 | GE-191 Expository Writing GE 3 (3,0)
7 | GE-198 Fehm-e-Quran-II GE 1 (0,1)
8 | GE-170 Introduction to Management GE 2 (2,0)
9 | MD-102 Math Deficiency - 11 MD 3* (3,00*
Credit Hours (Semester -1I) | 16 (15,2)
Semester - 111
. . . . Cr. (Theory,
Sr. | Code Course Title Pre-Requisite Domain Hrs. Lab)
i . . . Programming
1 [ CC-211 Object Oriented Programming Fundamentals CC 3 (3,0)
511 . . . Programming
2 | CC-211-L | Object Oriented Programming Lab Fundamentals CcC 1 (0,1)
Computer Organization & . . .
3 | CC-111 Architecture Digital Logic Design cC 2 (2,0)
Computer Organization & - . .
4 | CC-111-L Architecture Lab Digital Logic Design cC 1 (0,1)
5 | CC-215 Database Systems cC 3 (3,0)
6 | CC-215-L | Database Systems Lab CC 1 (0,1)
7 | GE-260 Probability and Statistics GE 3 (3,0)
8 | ID-150 Calculus & Analytical Geometry ID 3 (3,0)
Credit Hours (Semester - III) 17 (14,3)
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Semester - IV

Sr. | Code Course Title Pre-Requisite Domain Cr. (e
Hrs. Lab)
1 | cc-213 | Data Structures Object Oriented cC 3 (3,0)
Programming
2 | cc-213-L | Data Structures Lab Object Oriented cC 1 (0,1)
Programming
3 | CC-216 Operating Systems CC 3 (3,0)
4 | CC-216-L | Operating Systems Lab cc 1 (0,1)
5 | CC-218 Artificial Intelligence CC 2 (2,0)
6 | CC-218-L | Artificial Intelligence Lab CC 1 (0,1)
7 | CC-212 Software Engineering CC 3 (3,0)
8 | ID-250 Linear Algebra ID 3 (3,0)
Credit Hours (Semester -1V) | 17 (14,3)
Semester -V
Sr. | Code Course Title Pre-Requisite Domain Cr. (Theory,
Hrs. Lab)
1 | CC-313 Design and Analysis of Algorithms Data Structures cC 3 (3,0)
2 | EA-320 Programming for Al Artificial Intelligence EA 2 (2,0)
3 | EA-320-L | Programming for Al Lab Artificial Intelligence EA 1 (0,1)
4 | CC-219 Theory of Automata cc 3 (3,0)
5 | EA-321 Machine Learning Artificial Intelligence EA 2 (2,0)
6 | EA-321-L | Machine Learning Lab Artificial Intelligence EA 1 (0,1)
) . Programming
7 | ID-352 Web Technologies Fundamentals ID 2 (2,0)
8 | ID-352-L | Web Technologies Lab Programming ID 1 0,1)
Fundamentals
9 | CC-217 Information Security CcC 3 (3.0)
Credit Hours (Semester - V) 18 (15,3)
Semester - VI
Sr. | Code Course Title Pre-Requisite Domain cr. (Theory,
Hrs. Lab)
EA-322 Deep Learning Programming for Al EA 2 (2,0)
EA-322-L | Deep Learning Lab Programming for Al EA 1 (0,1)
3 | EA-324 Game Design and Development Object Orlgnted EA 2 (2,0)
Programming
4 | EA-324-L | Game Design and Development Lab Object Orle-nted EA 1 (0,1)
Programming
5 | ID-353 Mobile Application Development Object Orle.nted ID 2 (2,0)
Programming
6 | ID-353-L Mobile Application Development Lab Object Orle.nted ID 1 (0,1)
Programming
7 | CC-314 Cloud Computing Computer Networks cc 3 (3,0)
8 | EA-323 Knowle.dge Representation & EA 2 (2,0)
Reasoning
9 | EA-323.L Knowle.dge Representation & EA 1 0.1)
Reasoning Lab
Credit Hours (Semester - VI) 15 (11,4)
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Semester - VII

Sr Code Course Title Pre-Requisite | Domain l-(l::s (Theory, Lab)
1 CC-411 Final Year Project - I ccC 3 (0,3)
2 EA-325 Computer Vision Deep Learning EA 2 (2,0)
3 EA-325-L | Computer Vision Lab Deep Learning EA 1 (0,1)
4 EA-326 Natural Language Processing Deep Learning EA 2 (2,0)
5 EA-326-L | Natural Language Processing Lab Deep Learning EA 1 (0,1)
6 PT-380 Professional Certification PT 3 (3,0)
7 GE-271 Entrepreneurship GE 2 (2,0)
8 GE-270 Professional Practices GE 2 (2,0)

Credit Hours (Semester - VII) 16 (11,5)

Semester - VIII
Sr. | Code Course Title Pre-Requisite | Domain l-(l::s (Theory, Lab)
1 | cC-412 | Final Year Project - II Final Year cc 3 (03)
Project - |

2 | EA-421 Agentic Artificial Intelligence EA 2 (2,0)
3 | EA-421-L | Agentic Artificial Intelligence Lab EA 1 (0,1)
4 | GE-272 Civics and Community Management GE 2 (2,0)
5 | GE-195 Ideology and Constitution of Pakistan GE 2 (2,0)
6 | PT-381 Field Experience Internship PT 3 (0,3)
Credit Hours (Semester - VIII) 13 (6,7)

Total Credit Hours | 130 (98,32)

Research Thesis / Project /Internship
Final Year Project (6 credit hours, VII & VIII semesters)
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13. Course Outlines

Course outlines of all major categories are shared from the next page onwards.
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1) Computing Core

Course Title Digital Logic Design
Course Code CC-110

Credit Hours 3(3,0)

Category Computing core
Prerequisite None

Co-Requisite None

Follow-up

CC-111 Computer Organization & Architecture

Course
Introduction

The course introduces the concept of digital logic, gates and the digital circuits. Further, it
focuses on the design and analysis combinational and sequential circuits. It also serves to
familiarize the student with the logic design of basic computer hardware components.

Course
Learning
Outcomes
(CLOs)

At the end of the course, the students will be able to: BT PLO

CLO1: Acquire the basic knowledge of logic gates and digital

logic circuits C1 (Acquire) 1

CLO2: Understand the working of the fundamental digital

circuits used in digital systems and computers. €2 (Understand) 12

CLO3: Implement simple digital circuits using logic gates.

Designing a digital circuit for implementing a given scenario. 3

C3 (Apply)

CLO4: Analyze the behavior of digital systems using truth

tables and Boolean algebra C4 (Analyze) 34

Syllabus

Topics: Introduction to Digital Systems, Number Systems, Introduction to Boolean Algebra,
Basic theorems and properties of Boolean Algebra, Boolean Functions, Logic Gates, NAND and
NOR Implementation, Representation of Function in Sum of Minterms or Product of
Maxterms, Simplification of Boolean function using Karnaugh Map, Don’t care Conditions, The
Tabulation Method, Introduction to Combinational Logic, Design of Adders, Design of
Subtractors, Code Convertors, Analysis Procedure of Combinational Circuits, Binary Parallel
Adders, Decimal Adders, Magnitude Comparator, Decoders and its applications, Multiplexers,
Demultiplexers, Encoders, ROM, Programmable Logic Array (PLA), Introduction to Sequential
Circuits, Basic Flip Flop, Clocked RS Flip Flop, Clocked D Flip Flop, Clocked JK Flip Flop,
Clocked T Flip Flop, Analysis of Clocked Sequential Circuits, State Reduction and Assignment,
Flip Flop Excitation tables, Design Procedure, Design of Counters, Design with State
Equations, Introduction to Registers, Shift Registers, Ripple Counters, Synchronous Counters,
Timing Sequences, Memory Unit, Random Access Memory. Introduction Programmable Logic
Devices (CPLD, FPGA), Lab Assignments using tools such as Verilog HDL/VHDL, MultiSim.

Suggested
Instructional/
Reading
Material

1. M. Morris Mano, Digital Logic and Computer Design, 1st Edition, Pearson, 1979, ISBN:
0132145103.

2. Thomas L. Floyd, Digital Fundamentals, 10th Edition, Prentice Hall, 2008, ISBN:
0132359235.

3. Fundamental of Digital Logic with Verilog Design, Stephen Brown, 2/e
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Course Title

Digital Logic Design Lab

Course Code CC-110-L
Credit Hours 1(0,1)
Category Computing core
Prerequisite None
Co-Requisite None

Follow-up CC-111 Computer Organization & Architecture
C The course introduces the concept of digital logic, gates and the digital circuits. Further, it
ourse . . o . Do
I ducti focuses on the design and analysis combinational and sequential circuits. It also serves to
L G ) familiarize the student with the logic design of basic computer hardware components.
At the end of the course, the students will be able to: BT PLO
CLQl: Acquire the basic knowledge of Digital Electronic C1 (Acquire) 1
Trainer
Course . . . .
) CLO2: Understand the pin configuration and working of
LS commonly used ICs for digital circuit design €2 (Understand) L2
Outcomes
(CLOs) CLO3: Demonstrate the working of the standard digital C3 (Demonstrate) 34
circuits. ’
CLO4: .De51gn1ng a digital circuit for implementing a given C5 (Design) 34
scenario.
Topics: Familiarization with Digital Electronic Trainer, Implementation of logic gates using
ICs, Illustration of basic properties and theorems Boolean algebra using circuit design,
Implementation of given Boolean functions, Half Adder, Full Adder, Half Subtractor, Full
Syllabus Subtractor, Design of 7-Segment Display, BCD To 7-Segment Display, Decoder, Multiplexer,
Demultiplexer, Implementation of Boolean function(s) using Decoder and Multiplexer,
Magnitude Comparator, D Latch and Flip-Flop Operation, Latching BCD Data for Displaying On
7- Segment Display, JK Flip-Flop Operation, Random Access Memories
1. M. Morris Mano, Digital Logic and Computer Design, 1st Edition, Pearson, 1979, ISBN:
Suggested
Instructional/ 0132145103,
. 2. Thomas L. Floyd, Digital Fundamentals, 10th Edition, Prentice Hall, 2008, ISBN:
Reading
. 0132359235.
Material

3. Fundamental of Digital Logic with Verilog Design, Stephen Brown, 2/e
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Course Title

Programming Fundamentals

Course Code CC-112

Credit Hours 3(3,0)
Category Computing Core
Prerequisite None
Co-Requisite None

Follow-up

CC-211: Object Oriented Programming, ID-352: Web Technologies

Course
Introduction

This course provides fundamental concepts of programming to freshmen. The courses is
prerequisite to many other courses, therefore, students are strongly advised to cover all contents
and try to achieve CLOs to the maximum possible level.

Course
Learning
Outcomes
(CLOs)

At the end of the course, the students will be able to: BT PLO

CLO1: Explain core programming concepts including variables,

control structures, functions, and data types. C2 (Understand) 1,2

CLO2: Demonstrate proficiency in writing, debugging, and executing

basic programs using programming languages such as C or Python. C3 (Apply) 2,3,5

CLO3: Apply best practices in coding to solve computing problems

using efficient and readable programs. C4 (Analyze) 2,5,7

CLO4: Analyze program outputs and troubleshoot common errors
effectively.

C4 (Analyze) 3,4

Syllabus

Introduction to Problem Solving, Algorithms, Programming, and C Language: Problem Solving,
a brief review of Von-Neumann Architecture., The C Programming Language, Pseudo-code, Concept
of Variable, Data types in Pseudo-code, The C Standard Library and Open Source, Input/Output,
Arithmetic expressions, Assignment statement, Operator precedence, Concept of Integer division,
Flowchart and its notations, Typical C Program Development Environment, Role of Compiler and
Linker, Test Driving C Application. Introduction to C Programming: A Simple C Program: Printing
Text, Adding Two Integer, Memory Concepts, Arithmetic in C, Operators. Decision Making: Equality
and Relational Operators. Structured Program Development: The if, if..else, while Nested
Control Statements. Program Control: for, switch, do...while, break, continue, Logical Operators.
Functions: Modularizing Program in C, Math Library Functions, Function Definitions and
Prototypes, Function-Call Stack and Stack Frames, Stack rolling and unrolling, Headers, Passing
Arguments by Value and by Reference, Random Number Generation, Scope Rules, Recursion,
Recursion vs Iteration. Arrays: Defining Arrays, Character Arrays, Static and Automatic Local
Arrays, Passing Arrays to Function, Sorting and Searching Arrays, Multidimensional and Variable
Length Arrays. Pointers: Pointer Definitions and Initialization, Pointer Operators, Passing
Arguments to Function by Reference, Using the const and sizeof Operator, Pointer Expressions and
Arithmetic, Pointers and Arrays, Array of Pointers, Function Pointers. Characters and Strings:
Strings and Characters, Character Handling Library, String Functions, Library Functions. Formatted
Input/Output: Streams, Formatted Output with printf, Formatted Input with scanf. Structures:
Defining Structures, Accessing Structure Member, Structures and Functions, typedef, Unions. Bit
Manipulation and Enumeration: Bitwise Operators, Bit Fields, Enumeration Constants. File
Processing: Files and Streams, Creating, Reading and Writing data to a Sequential and a Random-
Access File. Preprocessor: #include, #define, Conditional Compilation, #error and #pragma, #
and ## Operators, Predefined Symbolic Constants, Assertions. Other Topics: Variable Length
Argument List, Using Command Line Arguments, Compiling Multiple-Source-File Programs, Program
Termination with exit and atexit, Suffixes for Integer and Floating-Point Literals, Signal Handling,
Dynamic Memory Allocation calloc and realloc, goto. Advance Topics: Self-Referential Structures,
Linked Lists. Efficiency of Algorithms, Selection and Insertion Sort.

Suggested
Instructional/
Reading
Material

Paul Deitel, Harvey Deitel, C How To Program, 9th Edition, Pearson, 2022.

Tony Gaddis, Starting out with Programming Logic and Design, 5th Edition, Pearson, 2018.
The C Programming Language, 2nd Edition by Brian W. Kernighan, Dennis M. Ritchie

Object Oriented Programming in C++ by Robert Lafore

Problem Solving and Program Design in C++, 7th Edition by Jeri R. Hanly & Elliot B. Koffman

Ul s W=
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Course Title

Programming Fundamentals Lab

Code

CC-112-L

Credit Hours

1(0,1)

Category Computing Core
Prerequisite None
Co-Requisite None

Follow-up

CC-211: Object Oriented Programming, ID-352: Web Technologies, EI-338: Enterprise Systems,
EI-327: Information Technology Infrastructure

Course
Introduction

This course provides fundamental concepts of programming to freshmen. The course is
prerequisite to many other courses; therefore, students are strongly advised to cover all contents
and try to achieve CLOs to the maximum possible level.

Course
Learning
Outcomes
(CLOs)

At the end of the course, the students will be able to: BT PLO

CLO1: Explain core programming concepts including variables,

control structures, functions, and data types. C2 (Understand) 1,2

CLO2: Demonstrate proficiency in writing, debugging, and
executing basic programs using programming languages such as C

or Python. 2,3,5

C3 (Apply)

CLO3: Apply best practices in coding to solve computing problems

using efficient and readable programs. C4 (Analyze) 2,5,7

CLO4: Analyze program outputs and troubleshoot common errors
effectively.

C4 (Analyze) 3,4

Syllabus

Implementation and Practice of the concepts studied in
Fundamentals”

Introduction to Problem Solving, Algorithms, Programming, and C Language: Problem
Solving, a brief review of Von-Neumann Architecture., The C Programming Language, Pseudo-
code, Concept of Variable, Data types in Pseudo-code, The C Standard Library and Open Source,
Input/Output, Arithmetic expressions, Assignment statement, Operator precedence, Concept of
Integer division, Flowchart and its notations, Typical C Program Development Environment, Role
of Compiler and Linker, Test Driving C Application. Introduction to C Programming: A Simple C
Program: Printing Text, Adding Two Integer, Memory Concepts, Arithmetic in C, Operators.
Decision Making: Equality and Relational Operators. Structured Program Development: The if,
if...else, while Nested Control Statements. Program Control: for, switch, do...while, break,
continue, Logical Operators. Functions: Modularizing Program in C, Math Library Functions,
Function Definitions and Prototypes, Function-Call Stack and Stack Frames, Stack rolling and
unrolling, Headers, Passing Arguments by Value and by Reference, Random Number Generation,
Scope Rules, Recursion, Recursion vs Iteration. Arrays: Defining Arrays, Character Arrays, Static
and Automatic Local Arrays, Passing Arrays to Function, Sorting and Searching Arrays,
Multidimensional and Variable Length Arrays. Pointers: Pointer Definitions and Initialization,
Pointer Operators, Passing Arguments to Function by Reference, Using the const and sizeof
Operator, Pointer Expressions and Arithmetic, Pointers and Arrays, Array of Pointers, Function
Pointers. Characters and Strings: Strings and Characters, Character Handling Library, String
Functions, Library Functions. Formatted Input/Output: Streams, Formatted Output with printf,
Formatted Input with scanf. Structures: Defining Structures, Accessing Structure Member,
Structures and Functions, typedef, Unions. Bit Manipulation and Enumeration: Bitwise
Operators, Bit Fields, Enumeration Constants. File Processing: Files and Streams, Creating,
Reading and Writing data to a Sequential and a Random-Access File. Preprocessor: #include,
#define, Conditional Compilation, #error and #pragma, # and ## Operators, Predefined
Symbolic Constants, Assertions. Other Topics: Variable Length Argument List, Using Command
Line Arguments, Compiling Multiple-Source-File Programs, Program Termination with exit and
atexit, Suffixes for Integer and Floating-Point Literals, Signal Handling, Dynamic Memory
Allocation calloc and realloc, goto. Advance Topics: Self-Referential Structures, Linked Lists.
Efficiency of Algorithms, Selection and Insertion Sort.

“CC-112 Programming

Suggested
Instructional/
Reading
Material

1. Paul Deitel, Harvey Deitel, C How To Program, 9th Edition, Pearson, 2022.

Tony Gaddis, Starting out with Programming Logic and Design, 5th Edition, Pearson, 2018.

The C Programming Language, 2nd Edition by Brian W. Kernighan, Dennis M. Ritchie

Object Oriented Programming in C++ by Robert Lafore

Problem Solving and Program Design in C++, 7th Edition by Jeri R. Hanly & Elliot B. Koffman

RN
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Course Title Computer Networks
Course Code CC-113
Credit Hours 32,1
Category Computing Core
Prerequisite None
Co-Requisite None
Follow-up CC-314 Cloud Computing
Course This course provides fundamental concepts related to Computer Networks. After completion
. of the course, the students will be able to understand Computer Networks basics, Network
Introduction o
types, Layered communication models, and Protocols.
At the end of the course, the students will be able to: BT PLO
CLOL1: Describe the key terminologies and technologies of C1 (Remember) 1
Computer Networks
Coursf‘g QLOZ: Explain the services and functions provided by each layer C2 (Understand) 12
Learning in the Internet protocol stack
Outcomes CL.O3: Identify various internetworking devices and protocols
(CLOs) and their func}’;'ions in a networking s C3 (Apply) L23
CLO4': Analyze working and performance of key technologies, C4 (Analyze) 34,5
algorithms, and protocols
CLO5: Build Computer Network on various Topologies. C5 (Evaluate) 4,5.6
Introduction: Protocols architecture, basic concepts of Networking, Network topologies.
Layered Architecture: Physical layer functionality, Data link layer functionality, Multiple
access techniques, Circuit switching and Packet switching, LAN technologies, Wireless
networks, MAC addressing, Networking devices, Network layer protocols, IPv4 and IPv6, IP
addressing, Subnetting, CIDR, Routing protocols, Transport layer protocols, Ports and Sockets,
Connection establishment, Flow and Congestion control, Application layer protocols, Latest
Syllabus trends in computer networks.
Lab Topics: Introduction to Wireshark, HTTP GET/response interaction, DNS role in the
Internet infrastructure, TCP segments sent and received in transferring, UDP transport
protocol, IP investigate the IP protocol, NAT behavior of the NAT protocol, DHCP examine the
DHCP packets captured, ICMP capturing the packets generated by the Ping program, Ethernet
and ARP investigate the Ethernet protocol and the ARP protocol, 802.11 Wireless investigate
the 802.11 wireless network protocol, SSL investigate the Secure Sockets Layer (SSL) protocol
1. Andrew S. Tanenbaum, Nick Feamster, David ]. Wetherall, Computer Networks, 6%
Edition, Published by Pearson (July 14, 2021) © 2021, ISBN-13: 9780137523214 (2021
update).
2. James Kurose and Keith Ross, Computer Networking: A top-down,layered approach to
G computer networking, 8th Edition, Pearson, June 10, 2021, ISBN-13 : 978-1292405469.
Instructional/ 3. Todd Lammle, CCNA Cisco Certified Network Associate Deluxe Study Guide, 7th Edition,
Reading Wiley Publishing, 2011, ISBN: 978-0470901083.
Material 4. William Stallings, Data and Computer Communications, 11t Edition, Pearson, 2018, ISBN-

13:978-0134997193

5. Behrouz A. Forouzan, Data Communications and Networking with TCPIP Protocol Suite,
6th Edition, McGraw Hill, 3 August 2022, ISBN-13: 978-9355320940

6. Radia Perlman, Interconnections: Bridges, Routers, Switches, and Internetworking
Protocols, 2 Edition, Addison-Wesley, 1999, ISBN: 0201634481.
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Course Title

Object Oriented Programming

Code CC-211

Credit Hours 3(3,0)

Category Computing Core

Prerequisite CC-112 Programming Fundamentals

Co-Requisite

None

Follow-up

CC-213 Data Structures, CC-218 Artificial Intelligence, ID-353 Mobile Application Development

Course
Introduction

The course aims to focus on object-oriented concepts, analysis and software development. The basic
concept of OOP is covered in this course.

Course
Learning
Outcomes
(CLOs)

At the end of the lab, the students will be able to: BT PLO

CLO1: Understand the principles of object-oriented programming,

including encapsulation, inheritance, and polymorphism. C2 (Understand) 1,2

CLO2: Design and implement classes and objects to model real-world

entities using the principles of OOP. C3 (Apply) 2,4

CLO3: Write reusable and modular code using OOP concepts. C3 (Apply) 2,4,5

CLO4: Analyze the advantages of OOP over procedural programming

paradigms. C4 (Analyze) 2,3

CLO5: Develop small-scale applications utilizing OOP concepts in

languages like Java or C++. 2,4,5

C6 (Create)

Syllabus

Introduction to Object-oriented Design, History and Advantages of Object-oriented Design.
Introduction to OOP and C++: Brief description of C++ concepts, Introduction to OOP. Introduction
to Classes Objects and Member Functions: Encapsulation and Abstraction, Class and Object,
Getter/Setter Functions, Access Specifiers, Constructors, Overloaded Constructor, Default
Constructor, Destructor. Functions: Inline Functions, Function Overloading. Class Templates array:
Function Templates, Class Templates array, Vectors and Multidimensional Array, Reference to
private Data Members, Default Member wise Assignment, const Objects, const Member Functions.
Composition and Aggregation: Object Composition and Aggregation, Class Separation using header.
Friend Classes and Functions: Friend Functions, Friend Classes. static Members: “this” pointer,
static Data Members, static Member Functions. Copy Constructor: Default Copy Constructor.
Operator Overloading: Overloaded Operators of Standard Library, Operator Overloading,
Overloading Binary Operators, Overloading Unary Operators, Overloading ++ Operator, Overloading
- Operator, Dynamic Memory Management, Operators as Members vs Non-Members, Conversion
between Types, Explicit Constructor and Conversion Operators, Overloading the Function call
Operator. Stream I/0: Introduction, Streams, Streams Input, Streams Output, Object Streams, data
and object serialization using object streams. Inheritance: Introduction, Base and Derived Classes,
Relationships between Base and Derived Classes, Constructors in Derived Classes, Destructor in
Derived Classes, public protected and private Inheritance. Polymorphism: Relationship among
Objects in Inheritance, Virtual Functions, Virtual Destructors, Pure Virtual Functions, Abstract and
Concrete Classes. File Processing: Files and Streams, create a Sequential File, read a Sequential File,
update a Sequential File, Random Access File, create a Random-Access File, read a Random-Access
File, update a Random-Access File, Exception Handling: Flow of Control, Rethrowing an Exception,
Constructor Destructor and Exception handling. Generic Programming Concepts: Custom
Templates, Class Templates, Function Templates, Arguments to Templates, Overloading Function
Templates. Standard Library: Containers, Iterators, Adapters, Sequence Containers, Associative
Containers, Container Adapters, Minimum Iterator Requirements, Lambda Expressions, Function
Objects.

Suggested
Instructional/
Reading
Material

1. P.Deitel, H. Deitel, C++ How To Program, 10th Edition, Pearson.
2. Robert Lafore, Object Oriented Programming in C++, 3rd Edition.

3. Tony Gaddis, Starting Out with C++ from Control Structures to Objects, 9th Edition, Pearson,
2018.

4. Problem Solving and Program Design in C++, 7th Edition by Jeri R. Hanly & Elliot B. Koffman
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Title

Object Oriented Programming Lab

Code CC-211-L

Credit Hours 1(0,1)

Category Computing Core

Prerequisite CC-112 Programming Fundamentals

Co-Requisite

None

Follow-up

CC-213 Data Structures, CC-218 Artificial Intelligence, ID-353 Mobile Application Development

Course
Introduction

The course aims to focus on object-oriented concepts, analysis and software development. The basic
concept of OOP is covered in this course.

Course
Learning
Outcomes
(CLOs)

At the end of the lab, the students will be able to: BT PLO

CLO1: Understand the principles of object-oriented
programming, including encapsulation, inheritance, and
polymorphism. C2 (Understand) 1,2

CLO2: Design and implement classes and objects to
model real-world entities using the principles of OOP. C3 (Apply) 2,4

CLO3: Write reusable and modular code using OOP
concepts. C3 (Apply) 2,4,5

CLO4: Analyze the advantages of OOP over procedural
programming paradigms. C4 (Analyze) 2,3

CLO5: Develop small-scale applications utilizing OOP
concepts in languages like Java or C++. C6 (Create) 2,4,5

Syllabus

Implementation and Practice of the concepts studied in “CC-211 Object Oriented Programming”

Introduction to Object-oriented Design, History and Advantages of Object-oriented Design.
Introduction to OOP and C++: Brief description of C++ concepts, Introduction to OOP. Introduction
to Classes Objects and Member Functions: Encapsulation and Abstraction, Class and Object,
Getter/Setter Functions, Access Specifiers, Constructors, Overloaded Constructor, Default
Constructor, Destructor. Functions: Inline Functions, Function Overloading. Class Templates array:
Function Templates, Class Templates array, Vectors and Multidimensional Array, Reference to private
Data Members, Default Member wise Assignment, const Objects, const Member Functions.
Composition and Aggregation: Object Composition and Aggregation, Class Separation using header.
Friend Classes and Functions: Friend Functions, Friend Classes. static Members: “this” pointer,
static Data Members, static Member Functions. Copy Constructor: Default Copy Constructor.
Operator Overloading: Overloaded Operators of Standard Library, Operator Overloading,
Overloading Binary Operators, Overloading Unary Operators, Overloading ++ Operator, Overloading -
Operator, Dynamic Memory Management, Operators as Members vs Non-Members, Conversion
between Types, Explicit Constructor and Conversion Operators, Overloading the Function call
Operator. Stream I/0: Introduction, Streams, Streams Input, Streams Output, Object Streams, data
and object serialization using object streams. Inheritance: Introduction, Base and Derived Classes,
Relationships between Base and Derived Classes, Constructors in Derived Classes, Destructor in
Derived Classes, public protected and private Inheritance. Polymorphism: Relationship among
Objects in Inheritance, Virtual Functions, Virtual Destructors, Pure Virtual Functions, Abstract and
Concrete Classes. File Processing: Files and Streams, create a Sequential File, read a Sequential File,
update a Sequential File, Random Access File, create a Random-Access File, read a Random-Access
File, update a Random-Access File, Exception Handling: Flow of Control, Rethrowing an Exception,
Constructor Destructor and Exception handling. Generic Programming Concepts: Custom
Templates, Class Templates, Function Templates, Arguments to Templates, Overloading Function
Templates. Standard Library: Containers, Iterators, Adapters, Sequence Containers, Associative
Containers, Container Adapters, Minimum Iterator Requirements, Lambda Expressions, Function
Objects.

Suggested
Instructional/
Reading
Material

1. P.Deitel, H. Deitel, C++ How To Program, 10th Edition, Pearson.
2. Robert Lafore, Object Oriented Programming in C++, 3rd Edition.

3. Tony Gaddis, Starting Out with C++ from Control Structures to Objects, 9th Edition, Pearson,
2018.

4. Problem Solving and Program Design in C++, 7th Edition by Jeri R. Hanly & Elliot B. Koffman
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Course Title

Computer Organization and Architecture

Course Code

CC-111

Credit Hours

3(2,1)

Category

Computing core

Prerequisite

CC-110 Digital Logic Design

Co-Requisite

None

Follow-up

None

Course
Introduction

The main objective of this course is to introduce the organization of computer systems and usage
of assembly language for optimization and control. Emphasis should be given to expose the low-
level logic employed for problem solving while using assembly language as a tool. At the end of
the course the students should be capable of writing moderately complex assembly language
subroutines and interfacing them to any high-level language.

Course
Learning
Outcomes
(CLOs)

At the end of the course, the students will be able to: BT PLO

CLO1: Describe the structure and function of computer components

such as CPU, memory, and I/0 devices. and assembly language C1 (Acquire) 1

CLO2: Understand the concepts of basic computer organization,
architecture, and explain the concepts of instruction set architecture
and microarchitecture.

C2 (Understand) 2

CLO3: Write and understand basic assembly language programs.

Optimize programs considering hardware limitations. 345

C3 (Apply)

CLO4: Analyze how hardware components interact during program

execution. C4 (Analyze) 3

Syllabus

Topics: Introduction to computer systems, Information is bits + context, Evolution of Intel
Microprocessor, Introduction to Assembly Language, Computer Organization, Storage devices hierarchy, The
Components of a Microcomputer System, Instruction Cycle, Memory Architecture, Memory Representation &
Hierarchy, Data, Address, Control Busses, Processor architecture: the Y86 instruction set architecture, logic
design and the Hardware Control Language (HCL), sequential Y86 implementations, general principles of
pipelining, pipelined Y86 implementations, Intel 8086 family of Microprocessors, Organization of Intel
8088/8086 Processor, Machine-level representation of programs: a historical perspective, program
encodings, data formats, accessing information, arithmetic and logical operations, control, procedures, array
allocation and access, heterogeneous data structures, putting it together: understanding pointers, Registers
and their categories Function of Registers, Memory Addressing, Real Mode Memory Structure, Memory
Segmentation (Segment/Offset Scheme), Computer Instructions for Basic computer (Memory Reference,
Register Reference and I/0 instructions), Addressing modes, Instruction Cycle, Timing and Decoding, RTL of
the instructions, Complete flow chart for the Basic Computer Operation, Addressing Modes, Design of the CPU
of a basic computer

Lab Topics: Assembly Language Syntax, using the gdb debugger, Program data, Variables, Variables,
Program Structure, Machine-level representation of programs: a historical perspective, program encodings,
data formats, accessing information, arithmetic and logical operations, control, Memory Models, Data
Segments, Stack Segment, Code Segment, Variants of MOV instruction, Some Basic Instructions, XCHG,ADD,
SUB, INC, DEC,NEG, Input and Output Instructions, The Processor Status and Flags Register, Flow Control
Instructions, Unconditional Jump, Various Conditional Jumps, Looping Structures, Logic Instructions, AND,
ORXOR, NOT, TEST, Shift Instructions, Rotate Instructions, Procedures to Input Binary, Decimal,
Hexadecimal Numbers, Procedures to output Binary, Decimal, Hexadecimal Numbers, The Stack, PUSH and
POP Instructions, CALL and RET instructions, MUL instruction, DIV instruction, Related Programming
examples, XLAT instruction, String Instructions, MOVSB/W, LOADSB/W, STOSSB/W, SCASB/W, CMPSB/W ,
Procedures, File Operations, Reading a File, Writing a File

Suggested
Instructional/
Reading
Material

1. Charles Marut, Ytha Yu, Assembly Language Programming and Organization of the IBM PC, 1st
Edition, McGraw-Hill, 1992, ISBN: 9780070726925.

2. M. Morris Mano, Computer System Architecture, 3rd Edition, Pearson, 1993, ISBN:
9780131755635.

3. Barry B. Brey, The Intel Microprocessors 8086/8088, 80186/80188, 80286, 80386, 80486,
Pentium and Pentium Pro-Processor, Pentium II, Pentium III, Pentium 4”, 7th Edition, Prentice
Hall, 2005, ISBN: 0131195069.

4. Kip R. Irvine, Assembly Language for Intel Based Computers, 4t Edition, Prentice Hall, 2002,
ISBN: 9780130910134.
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Course Title

Database Systems

Course Code CC-215

Credit Hours 3(3,0)
Category Computing Core
Prerequisite None
Co-Requisite None

Follow-up

DI-324: Database Administration and Management

Course
Introduction

The course aims to introduce basic database concepts, different data models, data storage and
retrieval techniques and database design techniques. The course primarily focuses on
relational data model and DBMS concepts

Course
Learning
Outcomes
(CLOs)

At the end of the course, the students will be able to: BT PLO

CLO1: To understand the basic concepts of database systems, c2
Database System environment, transaction management, 1

(Understand)
concurrency control, and database recovery.

CLO2: To learn SQL and the fundamentals of PL/SQL. Implement
basic database management tasks using popular database
management systems.

C3 (Apply) |2,34,5

CLO3: Analysis and Design of conceptual, logical and physical
database schemas using different data models. Analyze the role of
databases in information systems and their security considerations.

C4 (Analysis) [2,3,4,5

CLO4: Design and normalize relational database schemas based on

user requirements. C5 (Design)

34,57

Syllabus

File Systems and Databases: Introduction, A File system Critique, Database Systems,
Database approach vs file-based system, database architecture, three level schema
architecture, data independence, Database Models. Introduction to RDBMS: Logical view of
Data; Entities and Attributes, Tables and their Characteristics, Keys; relational data model,
attributes, schemas, tuples, domains, relation instances, keys of relations, integrity
constraints. Relational Algebra: Relational Database Operators, selection, projection,
Cartesian product, types of joins. Entity Relationship (E-R) Modeling: Basic Modeling
Concepts, entity sets, attributes, relationship, entity-relationship diagrams, Normalization of
Database Tables: Objectives, Forms, Normalization and Database Design, functional
dependencies, normal forms, Denormalization, Structured Query Language (SQL):
Introduction, DDL Commands, Joins and subqueries in SQL, Grouping and aggregation in SQL,
DML Commands, DCL Commands, Complex Queries and SQL Functions, Procedural SQL;
Triggers, Stored procedures. Database Design: The System Development Life Cycle (SDLC),
The Database Life Cycle (DBLC), Database Design Strategies, Transaction Management and
Concurrency Control: Introduction, Transaction Properties and Types, Concurrency Control
Issues, Database Recovery Management. DDBMS: Evolution, Components, Distributed
processing and distributed databases, Distributed database transparency features.
Distributed database design, Data fragmentation, Data replication, NoSQL systems.

Suggested
Instructional/
Reading
Material

1. Carlos Coronel, Steven Morris, Database Systems: Design, Implementation &
Management, 13t Edition, Cengage Learning, 2017. ISBN-10: 1337627909.

2. Jeffrey A. Hoffer, Ramesh Venkataraman, Heikki Topi, Modern Database Management,
12th Edition, Pearson, 2015. ISBN-10: 0133544613.

3. Thomas Connolly, Carolyn Begg, Database Systems: A Practical Approach to Design,
Implementation and Management, 6th Edition, Pearson, 2015. I[SBN-10: 1292061189.

4. Ramez Elmasri, Shamkant B. Navathe, Fundamentals of Database Systems, 7% Edition,
Pearson, 2016. ISBN-10: 1292097612.
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Course Title

Database Sys