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BSc. Computer Software Engineering Program Overview

Program Mission

The mission of this program is to equip students with the concepts, techniqueanskitiels for

the design & development of medium and large scale software systems. To prepare graduates for
professional careers in software industry, academia and research organizations by imparting them
life-long learning capabilities.

Program Education Objectives

Program Education Objectives (PEOs) are broad statements that describe what graduates are
expected to achieve a few years after graduation. Following are the PEOs of Cdbftutare
EngineeringProgramUET, Mardan

PEO 1: To produce graduates who are equipped with sound analytical and problem solving skills;
to face and overcome real world challenges particularly indigenous problems; and to contribute to
the societal and economic growth of the country.

PEO 2: To producegraduates having careers in the field of Software Engineering and who are
motivated to become researchers, leaders, entrepreneurs, consultants, and successful engineers.

PEO 3:To produce graduates who are motivated to demonstrate continuous learnsiglland
development, so as to function and survive in a competitive environment.

PEO 4:To produce graduates who exhibit aptitude for team work, independent learning and
effective interpersonal communication skills and who abide by the professional actice

Program Learning Outcomes
The following wvelve Program Learning OutcomeBL(O9 havebeen defined for the bachelor
Computer Softwar&ngineering program while keeping in view the PEOs of the program.

1. Engineering Knowledge
An ability to apply knowledge of mathematics, science, engineering fundamentals and an
engineering specialization to the solution of complex engineering problems.

2. Problem Analysis

An ability to identify, formulate, research literature, and analyzeptexnengineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences and
engineering sciences.

3. Design / Development of Solutions

An ability to design solutions for complex engineering problems and design systems, components
or processes that meet specified needs with appropriate consideration for public health and safety,
cultural, societal, and environmental considerations.

4. Investigation

An ability to investigate complex engineering problems in a methodical way including literature
survey, design and conduct of experiments, analysis and interpretation of experimental data, and
synthesis of information to derive valid conclusso
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5. Modern Tool Usage

An ability to create, select and apply appropriate techniques, resources, and modern engineering
and IT tools, including prediction and modeling, to complex engineering activities, with an
understanding of the limitations.

6. The Engineer and Society

An ability to apply reasoning informed by contextual knowledge to assess societal, health, safety,
legal and cultural issues and the consequent responsibilities relevant to professional engineering
practice and solution to complexgineering problems.

7. Environment and Sustainability
An ability to understand the impact of professional engineering solutions in societal and
environmental contexts and demonstrate knowledge of and need for sustainable development.

8. Ethics

Apply ethical principles and commit to professional ethics and responsibilities and norms of
engineering practice.

9. Individual and Teamwork
An ability to work effectively, as an individual or in a team, on multifaceted and /or
multidisciplinary settings.

10. Communication

An ability to communicate effectively, orally as well as in writing, on complex engineering
activities with the engineering community and with society at large, such as being able to
comprehend and write effective reports and desigumeatation, make effective presentations,
and give and receive clear instructions.

11. Project Management
An ability to demonstrate management skill s
as a member and/or leader in a team, to managecpsan a multidisciplinary environment.

12. Lifelong Learning

An ability to recognize importance of, and pursue lifelong learning in the broader context of
innovation and technological developments.

Program Structure:

Duration: 4 Years

Number of Semesters 8 semesters

Number of Weeks per Semester 18 (16 for teaching and 2 for mid and final exan|
Total Number of Credit Hours: 130

Number of Credit Hours per Semester | 15(min) to 18(max)

Medium of Instruction : English
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Distribution of Courses

Major Area Core Electives Credit Hours Percentage| Percentage of
(Credit (Credit in each domain | of Credit Engineering &
Hours) Hours) (Core+ Hours Non-Engineering

Electives)

Computing 42 - 42 32.3% 69.3%

Software Engineering 24 15 39 30%

Software Engineering -- 9 9 7%

Supporting

Maths /Science 12 - 12 9.2% 30.7%

Foundation

General Education 16 12 28 21.5%

Total Credit Hours 130

Detail of Courses in Each Domain

Computing Core Courses

S. No Course Code | Course Title Credit Hours
1 SE101 Introduction to Computing 2
2 SE101L Introduction to Computing Lab 1
3 SE102 Introduction to Programming 3
4 SE102L Introduction to Programming Lab 1
5 SE103 Discrete Structures 3
6 SE104 Object Oriented Programming 3
7 SE104 Object Oriented Programming Lab 1
8 SE-202 Data Structures and Algorithms 3
9 SE-202L Data Structures and Algorithms Lab 1
10 SE-204 Introduction to Software Engineering 3
11 SE-209 Introduction to Database Systems 3
12 SE-209L Introduction toDatabase Systems Lab 1
13 SE-304 Operating Systems 3
14 SE-304L Operating Systems Lab 1
15 SE-305 Computer Communication and Networks 3
16 SE-305L Computer Communication and Networks Lab 1
17 SE327 Information Security 3
19 SE-405 Final Year Project 6
Total Credit Hours in Computing Core: 42

Software Engineering CoreCourses

S. No Course Code | Course Title Credit Hours
1 SE-207 Software Requirements Engineering 3
2 SE-302 Software Design and Architecture 2
3 SE-302L Software Design andrchitecture Lab 1
4 SE-206 Software Construction and Development 2
5 SE-206L Software Construction and Development Lab 1
6 SE307 Software Quality Engineering 3
7 SE301 Web Engineering 3
8 SE-401 Human Computer Interaction 3
9 SE-402 SoftwareProject Management 3
10 SE410 Software ReEngineering 3
Total Credit Hours in Software EngineeringCore: 24
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Software Engineering ElectiveCourses

S. No Course Code | Course Title Credit Hours
1 SE*** SE Electivel 3
2 SE*** SE Electivell 3
3 SE*** SE Electivelll 3
4 SE*** SE ElectivelV 3
5 SE*** SE ElectiveV 3
Total Credit Hours in Software Engineering Electives 15

Software Engineering Supporting Elective Courses

S. No Course Code | Course Title Credit Hours
1 SE*** SE Supportingelectivel 3
2 SE*** SE Supporting Electivé 3
3 SE*** SE Supporting Electivél 3
Total Credit Hours in Software Engineering Supporting Electives: 9

Natural SciencesCore Courses

S. No Course Code | Course Title Credit Hours
1 BSI-122 Calculus 3
2 BSI-181 Applied Physics 3
3 BSI-111 Linear Algebra 3
4 BSI-351 Probability and Statistics 3
Total Credit Hours in Natural Sciences: 12

General Education CoreCourses

S. No Course Code | Course Title Credit Hours
1 BSI-101 Islamic Studies 2
2 BSI-142 English Composition and Comprehension 3
3 BSI-143 Communication & Presentation Skills 3
4 BSI-110 Pakistan Studies 2
5 BSI-321 Professional Practices 3
6 SE210 Technical Writing for Software Engineers 3
Total Credit Hours in General Education: 16

General EducationUniversity Elective Courses

S. No Course Code | Course Title Credit Hours
1 BSI-*** General Education Electivie 3
2 BSI-*** General Education Electivié 3
3 BSI-*** General Education Electivié! 3
4 BSI-*** GeneralEducation ElectivaV 3
Total Credit Hours in General Education Electives: 12

List of Elective Courses in Each Domains

List of Software Engineering ElectiveCourses

S. No | Course Code Course Title Credit Hours
1 SE-*** Agent Based Software Engineering 3
2 SE-*** Big Data Analytics 3
3 SE-*** Cloud Computing 3
4 SE-*** Computer Graphics 3
5 SE-*** Data Encryption and Security 3
6 SE*** E-Commerce 3
7 SE*** Game Application Development 3
8 SE*** Global Software Development 3
9 SE*** Information System Audit 3
10 SE*** Management Information System 3
11 SE*** Mobile Application Development 3
12 SE*** Multimedia Communication 3
13 SE-*** Natural Language Processing 3
14 SE-*** Real Time Systems 3
15 SE-*** Semantic Web 3
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List of Software Engineering ElectiveCourses

16 SE-*** Software Engineering Economics 3
17 SE-*** Software Metrics 3
19 SE*** Systems Programming 3
20 SE*** Topics in Software Engineering 3
21 SE*** Visual Programming 3
List of Software Engineering Supporting Elective Courses

S. No | Course Code Course Title Credit Hours
1 SE-*** Business Process Engineering 3
2 SE*** Formal Methods in Software Engineering 3
3 SE-*** Operation Research 3
4 SE*** Simulation and Modelling 3
5 SE*** Stochastic Processes 3
List of General Education ElectiveCourses

S. No | Course Code Course Title Credit Hours
1 BSI-135 Psychology 3
2 BSI-304 Principles of Management 3
3 BSI-401 Human Resource Management 3
4 BS|-*** Economics 3
5 BSI-*** Sociology 3
6 BSI|-*** English Literature 3
7 BS|-*** Organizational Behaviour 3
8 BSI-*** Accounting and Finance 3
9 BSI-*** Intellectual Property Rights 3

Note:

i. One credit hour is equal to 3 contact hours for Lab course and 1 contact hour for theory course.

ii. Elective courses in SE, SE Supporting &eheral Education domains will be selected in a semester from the

list of elective in each domain based on the availability of instructor, market trend and fulfilling the required
mber of studentso
iii. Codes to BSH** and SE-*** will be assigned by the Department according to the elective course selected.

nu

iv. Theory and Lab are treated as separate courses.

v. L a

b cour ses

have ALO at the end

registrations.

Cour se
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Scheme of Studies
BSe. Computer Software Engineering
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15t Semester

Course | Course Title Credit | Contact | Knowledge Area | Pre-
Code Hours | Hours Requisite
SE101 Introduction to Computing 2 2 Computing Core None
SE-101L | Introduction to Computing Lab 1 3 Computing Core None
SE102 Introduction to Programming 3 3 Computing Core None
SE-102L | Introduction to Programming Lab 1 3 Computing Core None
BSI-101 | Islamic Studies 2 2 General Education| None
BSI-122 | Calculus 3 3 Natural Sciences None
BSI-142 | English Composition & Comprehension 3 3 General Education| None
Total Contact Hours - 19
Total Credit Hours 15 -
2"d Semester
Course | Course Title Credit | Contact | Knowledge Area | Pre-
Code Hours | Hours Requisite
SE-103 Discrete Structures 3 3 Computing Core None
SE104 | Object Oriented Programming 3 3 Computing Core SE102
SE-104L | Object Oriented Programming Lab 1 3 Computing Core | SE102L
BSI-181 | Applied Physics 3 3 Natural Sciences None
BSI-143 | Communication & Presentation Skills 3 3 General Education| None
BSI-*** General Education Electivie 3 3 General Education| None
Total Contact Hours -- 18
Total Credit Hours 16 --
39 Semester
Course | Course Title Credit | Contact | Knowledge Area | Pre-
Code Hours | Hours Requisite
SE-202 | Data Structure& Algorithms 3 3 Computing Core SE104
SE202L | Data Structure& Algorithms Lab 1 3 Computing Core | SE104L
SE-204 | Introduction to Software Engineering 3 3 Computing Core None
BSI-110 | Pakistan Studies 2 2 General Education| None
BSI-111 | Linear Algebra 3 3 Natural Sciences None
BSI-321 | Professional Practices 3 3 General Education| None
BSI-*** General Education Electivié 3 3 General Education| None
Total Contact Hours -- 20
Total Credit Hours 18 --
4" Semester
Course | Course Title Credit | Contact | Knowledge Area | Pre-
Code Hours | Hours Requisite
SE-207 | Software Requirements Engineering 3 3 SE CordgBreadth) SE-204
SE-209 | Introduction to Database Systems 3 3 Computing Core SE-202
SE-209L | Introduction to Database Systems Lab 1 3 Computing Core SE202L
SE-304 | Operating Systems 3 3 Computing Core SE-202
SE-304L | Operating Systems Lab 1 3 Computing Core SE-202L
BSI-351 | Probability and Statistics 3 3 Natural Sciences None
BSI-*** General Education Electiviél 3 3 General Education| None
Total Contact Hours - 21
Total Credit Hours 17 --
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5% Semester

Course | Course Title Credit | Contact | Knowledge Area | Pre-
Code Hours | Hours Requisite
SE-302 | Software Design &Architecture 2 2 SE Core(Breadth) | SE207
SE-302L | Software Design &Architecture Lab 1 3 SE Core(Breadth) | None
SE-305 | ComputerCommunication &Networks 3 3 Computing Core | None
SE-305L | Computer Communication &etworks Lab 1 3 Computing Core | None
SE210 | Technical Writing for Software Engineers 3 3 General Education| None
SE-*** SE Supporting Electivé 3 3 SE(Supporting None
SE-*** SE Supporting Electivd 3 3 SE Supporting None
Total Contact Hours - 20
Total Credit Hours 16 --
6" Semester
Course | Course Title Credit | Contact | Knowledge Area | Pre-
Code Hours | Hours Requisite
SE-206 | Software Constru@n & Development 2 2 SE Core(Breadth) | SE-302
SE-206L | Software Construction &evelopment Lab 1 3 SE Core(Breadth) | SE-302L
SE-307 Software Quality Engineering 3 3 SE Core(Breadth) | SE-204
SE-327 | Information Security 3 3 Computing Core None
SE301 | Web Engineering 3 3 SE Core(Breadth) None
SE-*** SE Electivel 3 3 SE Elective(Depth) ++
SE-*** SE Supporting Electivél 3 3 SE Supporting None
Total Contact Hours - 20
Total Credit Hours 18 -
7" Semester
Course | Course Title Credit | Contact | Knowledge Area | Pre-
Code Hours | Hours Requisite
SE401 Human Computer Interaction 3 3 SE Core(Breadth) | SE204
SE402 | Software Project Management 3 3 SE Core(Breadth) | SE204
SE-*** SE Electivell 3 3 SE Elective(Depth) ++
SE*** SE Electivelll 3 3 SE Elective(Depth) ++
SE405a | Final Year Project 3 9 Design Project None
Total Contact Hours 15 20
8" Semester
Course | Course Title Credit | Contact | Knowledge Area | Pre-
Code Hours | Hours Requisite
SE410 | Software ReEngineering 3 3 SECordgBreadth) | SE206
SE*** SEElectivelV 3 3 SE Elective(Depth) ++
SE*** SE ElectiveV 3 3 SE Elective(Depth) ++
SE405b | Final Year Project 3 9 Design Project None
BSI-*** General Education Electivé/ 3 3 General Education| None
Total Contact Hours -- 21
Total Credit Hours 15

Total Credit Hours: 130

++ Prerequisite for these courses will be defined by the department at the time of offering.
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Course Contents

15t Semester

SE-101 Introduction to Computing

Prerequisite: None

Contact Hours: Credit Hours:
Theory =32 Theory =2.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy level | PLO

1. Understandthe basic concepts of Computer and Number Syster] Cognitive | 1 12

2. | Understandthe fundamentals of organization of the computer syg Cognitive | 2 5

and its hardware

3. Understandthe fundamentals of Computer Software Architecturg Cognitive | 2

4. Understandconcepts of Basics of data communication Cognitive | 2 1

5. Understandthe use of Internet as information publishing and Cognitive | 2 15
retrieving tool '

6. Understandthe concepts of IT and communication technolagies| Cognitive | 2 1

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed st students will achieve the following PLOs:
1 Engineering Knowledge: R 7 Environment and Sustainability:

Problem Analysis: R 8 Ethics:
Design/Development of Solutions: 3 9 Individual and Team Work:
Investigation: 3 10 Communication:

Modern Tool Usage: R 11 Project Management:

The Engineer and Society: 3 12 Lifelong Learning:

(o2 &2 IR NGO R \V)
o o1 o1 o1 o1 o

Course outline:

Introduction to IT, Computing & Communication, Understanding Computer, Peripheral Devices, Connectivity,
Interactivity & Multimedia, Internet Access Devices and connecting medias, World Wide Web, Browsers & Search
Engines, Application Software, Microsoft Office, Operating Systems History and Basics, Hardware Technology,
System Unit, Storage Devices, Data Entry Devices, Quijrvices, Digital Communication, Orientati with
computers and InterneDSL Connection and using email, Word Processing, Spread Sheet, Power Point,
Communication Devices and Protocols used for Networking.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)
0 Quizzes50%
0 Assignments :5%
1 Mid Term (25%)
1 Final Term (50%)
Text & Referencebook:
1. Computers by Larry Longnd Nancy Long (11th Edition ), ISBND:0131405810, Publishé&rentice Hall
Publication , Year oPublication 2003
2. Introduction to Computers by Peter Norton (4th editid®BN-10: 0078210583 ublisher: Mcgrawhill
ProfessionalPublication Year2000
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SE-101L Introduction to Computing Lab
Prerequisite: None
Contact Hours:

Credit Hours:

Lab =48 Lab =1.0
COURSE LEARNING OUTCOMES:
Upon successful completion of the lab, the student will be able to:

S# CLO Domain Taxonomy PLO

level
Understandthe working of hardware components of computg Psychomotor| 1 1,5
Improvetyping speed and understand Operating Systems bg Psychomotor| 3 1,5
concepts.

3. | Use Microsoft Office toolsfor different purposes Psychomotor| 4 4,5
RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will actitevéollowing PLOs:

1 Engineering Knowledge: R 7  Environment and Sustainability: 3

2 Problem Analysis: 3 8 Ethics: 3

3 Design/Development of Solutions: ] 9 Individual and Team Work: 3

4 Investigation: R 10 Communication: 3

5 Modern Tool Usage: R 11 Project Management: 3

6 The Engineer and Society: 3 12 Lifelong Learning: 3
List of Experiments:

S# Experiment Descriptions

1. | Identification of Parts of Computer

2. | Computer Keyboard Shortcuts and Special Characters

3. | Electronic mail and Enail Application

4. | Study of Components of Central Processing Unit

5. | Acquaintancewith use of Picture Editor

6. | Acquaintancewith use of Text Editor

7. | Acquaintance with the use of Graphical User Interface on Operating System (Desktop, Start menu , Ta

graphical icons).

8. | Acquaintance with use of web browser and search engine for better use of internet for knowledge.

9. | Acquaintancewith use of Word Processing Editor

10. | MS Word and Use of tables in documents

11. | Acquaintancewvith use of MS Power Point

12. | UsingCustom Animation in PowerPoint Presentation

13. | Acquaintancevith use of spreadsheet Editor

14. | Installation of Operating System

Teaching Methodology
i Lab Demonstration
i Lab Tasks

Assessment
1 Sessional (25%)

(o]

Lab Tasks

T  Mid Term (25%)
1 Final Term and Viva Voce (50%)

Text & Referencebooks:

1.

Introduction to Computing Lab Manual.

2. Microsoft Office(Right PHit )

3.

Introduction to Computers by Peter Norton (4th edition).
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SE-102 Introduction to Programming

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Understandbasic problem solving steps and logic constructs Coghnitive | 2 1

2. | Applybasic programing concepts Cognitive | 3 5

3. | Designand implement algorithms to solve real world problems. Cognitive | 3 3

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering<nowledge: R 7  Environment and Sustainability:

Problem Analysis: ] 8  Ethics:
Design/Development of Solutions: R 9 Individual and Team Work:
Investigation: 3 10 Communication:

Modern Tool Usage: R 11 Project Management:
TheEngineer and Society: 3 12 Lifelong Learning:

OOk~ WN
o o o1 o1 o o

Course outline:

Introduction to problem solving, a brief rew of VonNeumann architecturéntroduction to programming, role of
compiler and linkr, introduction to algorithmdyasic data types and variables, input/output constructs, arithmetic,
comparisorandlogical operators, conditional statements and executaw for conditional statementsepetitive
statements and execution flow for repetitiveesteents, lists and theinemoryorganization, multdimensional lists,
introduction to modular programmy, functiondefinition and calling, stack rolling and unrollingtring and string
operationspointers/references, static and dynamic memory allocation, File I/O operations

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Projects

1 Quizzes
Assessment

I Sessional (25%)
0 Assignments/Projects 40%
0 Quizzes 60 %

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Starting out with Python, 4th Edition, Tony Gaddis.

2. Starting out with Programming Logic & Bign, 4th Edition, Tony Gaddis.

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

4. Object Oriented Pregmming in C++ by Robert Lafore.

5. Introduction to Computation and Programming Using Python: With Application to Understanding Data, 2nd

Edition by Guttag, John

6. Practice of Computing Using Python, 3rd Edition by William Punch & Richard Enbody

7. C How to Program, 7th Edition by Hdeitel & Harvey Deitel

8. Problem Solving and Program Design in C++, 7th Edition byRleHanly & Elliot B. Koffman

11168



SE-102L Introduction to Programming Lab

Prerequisite: None

Contact Hours: Credit Hours:
Lab =48 Lab=1.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomy | PLO
level
1. | Implement basic concepts, syntax, and control structure | Psychorotor | 3 5

programming. Write, compile and debug program in C langu
Recognize and understand the syntax and construction of C
Implement concepts and dynamics of memory by use of poir
Implement how to access and use library functions. Able to write 4
simple output on the screen as well as in the files.

2. | Implement logic of a given problem. Write programs that invol Psychomotor 3 5
decision structures, loops, functions and arrBgselopa small software
including functionalities such asgert, delete, update and edit.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: ] 7  Environment and Sustainability: 3
2 Problem Analysis: 3 8 Ethics: 3
3 Design/Development of Solutions: 3 9 Individual and Team Work: 5
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: R 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3
List of Experiments:
SH Descriptions
1. Programming in C and exploring Turbo C IDE
2. | Variables (declaring and assigning values to variables), Displaying output to the user (printf), Receiv
input from the user (scanf)
3. | Arithmetic Operators (multiplication, division, modulus, addition and subtraction)
4, Relational and logical operatofless than or equal to, greater than or equal to, greater than, less than,

to and not equal to), Decision or selection statements {dfsd, switch)

5 Repetition statements (For Loop and nested For Loop)

6. Repetition statements (While, -achile, nested while loop), break and continue statements
7. Functions, call by value, call by reference
8

9

Arrays, adding values to an array, retrieving values from array

. Pointers ( referencing, dereferencing)

10. | Strings (declaration and initialization of stringray, string comparison, concatenation of strings, copyin
one string into another)

11. | Storage classes, global static variables

2. |Structures, declaration and initialization ol
13. | Arrays of structures ( declaration, initialization and retrieving values from array of structure)
14. | File Handling (open, reading and writing a file)

Teaching Methodology

1 Demonstration

1 Lab Tasks

Assessment

1 Sessional (25%)

1 Mid Term (25%)

1 Final Term (25%)

1 Viva Voce Examination (25%)
Teaching Material:

1. Introduction toProgramminglLab Manual
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BSI-101 Islamic Studies

Prerequisite: None

Contact Hours: Credit Hours:
Theory =32 Theory =2.0

COURSE LEARNING OUTCOMES:
Upon successful completiaf the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Valuebasic concepts of Islam (faith, pillars, dawat, preaching and seg Affective | 3 12

2. | Understandthe Basc Conceptof the Holy Quran and Hadith. Affective | 2 12

3. | Presentislam as a complete code of life. Affective | 2 8, 12

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: 3 7  Environment and Sustainability: 3
2 ProblemAnalysis: 3 8  Ethics: R
3 Design/Development of Solutions: 3 9  Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: R

Course outline:

History of Islam: Compilation of the Holy Quran and Hadith, Fundamental doctrine of Islam i.e Tawheed, oneness
of Allah, Prophet hood, the day of Judgment, Revealed books, Ibadaat (worship) Philosophy of Ibadaat, Namaz, Zakat,
Hajj & Sawm, Importance of paching of Islam, its needs and effects, Difficulties in the ways of preaching of Islam,
Sectarianism, its causes and effects in Muslim society, Definition of Right, classification of right, importance of
Rights, Khutba Hajjatul Wida (last Address of thelyiProphet Peace be upon him), Seerdfabi (Peace Be upon

him).

Life of Holy Prophet (Peace Be upon him)The life of the Holy prophet before and after prophet hood. The Hijra
(Migration to Madina), Treaty of Al madina, Makki and Madani Life of Holy@ret Muhammad (Peace be upon

him), Importance of peace and causes of Terrorism.

Islam and civilization: Definition of civilization, Impacts of Islamic civilization on the Sabntinents,

International impacts of Islamic civilization, Impacts of Human thdsigsocial and humanistic effects, Importance

of Ethics, Human rights (Hoqooq Ul Ibad) with detail.

Knowledge and Islam:Definition of Knowledge, Classification of knowledge, Importance of technology in the

light of Holy Quraan and Sunnah, Relevent verdfabe Holy Quran about Technology (Baqara 28,30,33,201,
Nahal:76, Jasia: 13, Araf: 32, Noor: 55 etc), Islamic and scientific knowledge.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes

Assesment

1 Sessional (25%)

o0 Assignments 60%
0 Quizzes 40%

Mid Term (25%)
Final Term (50%)

= =

Text & Referencebooks:

A guide book for Muslims by Syed. Abul Hasan Ali Nadvi.
An Introduction to Islam by Dr. Muhammad hameedullah.
What is Islam by Maulana Manzoor Nomani.

Islamiat (A standard book for CSS), Prof. Dr. Adiéseem.
Islamiat for Students O levels, Farkhanda Noor Muhammad.

agrwONE

13168



BSI-122 Calculus

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the studdiite able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Understandthe ideas of rate of change and derivatives using the conc| Cognitive | 1 1
of limits and continuity.

2. | Usethe techniques of integration for solving and analyzing problems if Cognitive | 1 1
integral calculus.

3. | Applythe derivatives for solving different problems arising in engineer| Cognitive | 2 1
sciences.

4. | Usethe vector calculus and analytical geometry in multiple dimensiony Cognitive | 2 1
solve different problems.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

Problem Analysis: 8 Ethics:
Design/Development of Solutions: 9 Individual and Team Work:
Investigation: 10 Communication:

Modern Tool Usage: 11 Project Management:

The Engineer anB8ociety: 12 Lifelong Learning:

o o0 o0 o0 o0 o

OO0k, WN
o o1 o1 o1 on

Course outline:

Type of Functions (continuous, periodic, odd, even), graphs of functions, Limits and continuity, Derivatives, total
differential, Higher odder derivative, Tangents and normal, approximation by Tayldtaida ur i n 6 s , Ma x i ma
Minima and Point of inflection, Indeterminate form Integral Calculus (basic concepts, Integral formula, some rules

of integral), Integration by parts, area bounded by curve, volume of revolution.

Multivariate Calculus (Basic Conceyvel curves and surfaces, limits and continuity), Partial Derivative, Higher

order partial derivative, tangent plan, total differential.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

I Sessional (25%)
0 Assignments 60%
0 Quizzes 40%

T Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Calculus by Thomas Finney, Addisttesley Publishing Company.
2. Mathematics for Engineef2Edition by Robert Davison.

3. Multivariate Calculus 2nd Edition by Robert T. Smith.

14168



BSI-142 EnglishComposition & Comprehension

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy level | PLO

1. | PracticeEnglish correctly in speaking and writing. Affective 2 10

2. | Complywith complex English language texts. Affective 2 10

3. | Exhibit sound vocabulary and skills to use English in professional li Affective 2 10

4. | Avoidcommon errors usually made by the learners of English as sq¢ Affective 2 10
language.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: 3 7 Environment and Sustainability:

Problem Analysis: 8  Ethics:
Design/Development of Solutions: 9 Individual and Team Work:
Investigation: 10 Communication:

Modern Tool Usage: 11 Project Management:

The Engineer and Society: 12 Lifelong Learning:

OO0k, WN
o o1 o1 o1 o
o o g o o o

Course outline:

Composition: Vocabulary Building skillsWords& expressions commonly misuséttticles; their use, Prepositions;
Prepositional phraseRBunctuations, Common Grammatical mistakdsmentary Principles of Composition, Relative
Pronouns & Clauses, Conditional Sentences & typdserbs & Adjectives; their forms & use

Comprehension:Geting the essential informatiofjnding the main idedefining vocabulary in context, Practice.
Order of importance: Using order in the writing to determine what is most important to the a8ihalarities &
Differences; using comparisonsdoe t e r mi n e t h eSemtande ktauatudesdegree of idetail, dpson &
tone,Practice

Critical reading & thinking : Evaluating evidence and author credibility, rejecting faulty reasoning Reading across
the curriculum; asking the right questions to get the most out of reading in the natural sciences, social sciences &
Humanities

Drawing Conclusions: puttingit all together.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)
o0 Assignments 60%
0 Quizzes40%

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:
1. CollegeWriting Skills with Readngs,by JohnLanganMcGraw-Hill, 5" Edition.
2. A Textbook of EnglishProse andtructureby Arif Khattak, et alGIKI Institute, 2000.
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2"d Semester

SE-103 Discrete Structures

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy level PLO
1. | Understandthe basic concepts related to Discrete Structure| Cognitive | 1
taught throughout the course. 1
2. | Solveproblemsusing elementary set theory, Venn diagrams ¢ Cognitive | 1,3 12
logic. '
3. | Distinguishrelations, functions and to solve counting Cognitive | 1,3 54
problems. '
4. | Solveproblems using tree and graph theory. Cognitive | 1,3 1,2

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

Problem Analysis: R 8 Ethics:
Design/Development of Solutions: 3 9 Individual and Team Work:
Investigation: R 10 Communication:

Modern Tool Usage: 3 11 Project Management:

The Engineer and Society: 3 12 Lifelong Learning:

OOk, WN
o o1 o1 o1 o o

Course outline:

Introduction to logic and proofs: Direct proofs; proof by contradiction, Sets, Sequences and series, Formal logic,
Prepositional and predicate calculus, Mathematical Induction and Recursion, loop invariants, Relations and functions,
Trees and Graphs, Elemtary number theory, Combinatorics:Rermutation and ¥Combination, KSelection and
K-Sampling, Inclusion Exclusion Principle, Optimization and matching. Fundamental structures: Functions; relations
(more specifically recursions); pigeonhole principledagality and count ability, probabilistic methods.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

I Sessional (25%)

0 Quizzes 60%

0 Assignments 40%
1 Mid Term (25%)
1 Final Term (50%)

Text & Referencebooks:

1. Discrete Mathematics with Applications, By: Susanna S. Epp, Edition: 4th, Publisher: Cengage Learning,
ISBN: 0495391328, Year of Publication: 2010.

2. Discrete Mathematics and Its Applications, By: Kenneth H. Rosen, Edition: 7th, Publisher: Me@raw
Scien@/Engineering/Math, ISBN: 0073383090, Year of Publication: 2011.

3. Discrete Mathematics, By: Richard Johnsonbaugh, Editi®nP@blisher: Pearson, ISBN: 0131593188, Year of
Publication: 2007.

4. Discrete Mathematical Structures, By: Kolman, Busby & Ross,idadit6", Publisher: Pearson, ISBN:
0132297515, Year of Publication: 2008
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SE-104 ObjectOriented Programming

Prerequisite: SE-102 Introduction to Programming

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. | Understandprinciples of Object Oriented Programming paradigm. Cognitive | 2 15
2. | Applythe object and their relationships to model & build object orienteq Cognitive | 3 3
solutions
3. | Examinean object oriented solution Cognitive | 4 2

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achievielib&iing PLOs:

1 Engineering Knowledge: R 7  Environment and Sustainability: 3
2 Problem Analysis: R 8 Ethics: 5
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: R 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Introduction to object oriented design, history and advantages of object oriented design, introduction to object oriented
programming concepts, classes, objects, data encapsulation, constructors, destructors, access modifiers, const vs non
const functionsstatic data members & functions, function overloading, operator overloading, identification of classes
and their relationships, composition, aggregation, inheritance, multiple inheritance, polymorphism, abstract classes
and interfaces, generic programmumncepts, function & class templates, standard template library, object streams,
data and object serialization using object streams, exception handling.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)
0 Assignments 60%
0 Quizzes 40%

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. C++ How to Program, By: Harvey Deitel & Paul Deitel, Edition: 8th, Publisher: Prentice Hall, ISBN:
0136152503, Year of Publication: 2011.

2. Object Oriented Programming in C++ By: Roblesfore, Edition: 4th , Publisher: SAMS Publishing, ISBN:
0672323087, Year of Publication: 2001.

3. Java How to Program, By: Harvey Deitel & Paul Deitel, Edition: 9th, Publisher: Prentice Hall, ISBN:
0132575663, Year of Publication: 2011.
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SE-104L Object Oriented Programming Lab

Prerequisite: SE-102L Introduction to Programming Lab
Contact Hours:

Lab

=48

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

Credit Hours:
Lab=1.0

S#

CLO

Domain | Taxonomy
level

PLO

1.

Implementfundamentals of object oriented programming in C++ clag Cognitive | 3

invoking methods and functions and creating objects of a class. To dg
C++ classes for simple applications and to use C++ classes and
libraries. To make the student learn to implemarse and to overloa
operators, passing objects as arguments, class constructors and des
virtual functions, function and class templates and exception handlin
practice students the fundamentals of C++ Programming Language.

Learn an object oriented way of solving problems and to implement| Cognitive | 3

apply the concepts of data encapsulation, inheritance and polymorphis

3,5

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that studentsaghiieve the following PLOSs:

1 Engineering Knowledge: ] 7  Environment and Sustainability: 3
2 Problem Analysis: 3 8 Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: R 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

List of Experiments:
S# Description

1. Introduction to OOP Language and Exploring Turbo C++ IDE

2. Input and Output in C++, arithmetic and logical operators in C++

3. Decisioncontrol Statements, relational operators and loops

4, Functions, arrays and structure in C++ Programming Language

5. | Classes in C++

6. | Class constructor, destructor, passing objects as arguments

7. | Operator Overloading

8. Friend functions & Unary Operat@verloading

9. Default copy constructor

10. | Inheritance

11. | Virtual Functions

12. | Streams and Files

13. | Function Templates

4. | Class Templates

15. | Exception Handling

16. | Review

Teaching Methodology

i Demonstration
1 Lab Tasks
Assessment

f
f
f
1

Sessional (25%)

Mid Term (25%)

Final Term (25%)

Viva Voce Examination (25%)

Teaching Material:

1. ObjectOrientedProgrammingLab Manual
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BSI-181 Applied Physics

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Uponsuccessful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Refreshs t u d eravioss&nowledge of the basic physical laws { Cognitive | 1 1,2,3
introduce them with the techniques of calculations at the higher level

2. | Train/guide students in the analytical studies of different physical Cognitive | 3 12,34
phenomenon pertaining to wave creation/propagation.

3. | Divertthe information achieved on wave Cognitive | 4 1,2,34
production/propagation/properties towards its practical applications.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 EngineeringKnowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8  Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: R 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 TheEngineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Scalar and Vector quantities, Vector Algebra, Rectangular andemtengular components, Product of vectors, Laws

of motion, Law of gravitation, Projectile motipisimple harmonic motior(SHM), Simple pendulum, torsion
pendulum, compound penduluymamped Harmonic Oscillation, Forced Harmonic Oscillagtibppes of Waves,
Expression describing travelling waves, Differential wave equation, Wave speed in stretched string, Wave speed in

fluds,Superposition principle, | nt eStahding wanes @nalyticad treatgedity d o u b |
Standing waves in stretched string, aircolunBe at s (anal yti cal proof), Doppl er 6c¢
waves Hydrogen spectrum,Bor 6 s at omi ¢ model , det er mi H-atong Finitandagsi / ener ¢

correction,EM spectrum, Xrays, Xrays production, properties, uses, Mosley Lawta}s diffraction, X-rays

spectrum, Mosley lawX-rays diffraction, Waveparticle dually, Photoelectd effect, DeBroglie wavelength,
Electric current, Ohmdés | aw ( mi cr efficert pfi resistivity, resistor st anc e
combinations, Capacitor & capacitance, energy stored in a charged capacitor, combifiatamaitors, Capacitor

with dielectric

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)
o0 Assignments 60%
0 Quizzes 40%

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Sear s and Uiy Rhydicy Witk modern PhysicsMBdition, Authors; Young/Freedman Ford.
2. Fundamentals of Physics by Halliday, Resnic, Walker (6th Edition).

3. Physics by David Holliday & Resnick, College Physics, Pacific Physics for A Levels.
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BSI-143Communication & Presentation Skills

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. Know how to make their day to day communication effective | Affective | 2 10
incorporating andnalyzingall the important components of the proce
of communication.

2. Be poficient in designing persuasive, vid, coherent, and concis | Affective | 3 2,10
documents.

3. Know how to have convincing discussions with their superii | Affective | 3 10
coordinats, and subordinategheir oveall speaking strategies woul
improve.

4. Knowthe importance of pfessional meetings aray their important | Affective | 3 10
roles by being impactful and influential in the meetings.

5. Understand effective communicatiorwhich would eventually lead to | Affective | 2 10
Improved writing listening angpresentation skills.

6. Plan andproduceeffective documentsuch as essays, letters and repc | Affective | 4 10

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: ] 7  Environment and Sustainability:
Problem Analysis: R 8 Ethics:
Design/Development of Solutions: 9 Individual and Team Work:

Investigation:
Modern Tool Usage:
The Engineer and Society:

11 Project Management:

3
3
3
10 Communication: R
3
12 Lifelong Learning: 3

OOk, WN

9
19
19
9

Course outline:

Principles of writing good English, understanding the composition process: writing clearly; words, sentence and
paragraphs; Comprehension and expression; Use of grammar and punctuation. Process obseitinigg, audience
collecting, composing, drafting and revising, persuasive writing, reading skills, listening skills and comprehension,
skills for taking notes in class, skills for exams; Business communications; planning messages, writing concise but
with impact. Letter formats, mechanics of business, letter writing, letters, memo and applications, summaries,
proposals, writing resumes, styles and formats, oral communications, verbal amveérimaincommunication,
conducting meetings, small group commauaticn, taking minutes. Presentation skills; presentation strategies,
defining the objective, scope and audience of the presentation, material gathering material orgatrnasgges,

time managementpening andoncluding,use of audievisual aids, dévery and presentation.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)
0 Assignment$0%
0 Quizzes 50%
1 Mid Term (25%)
1 Final Term (50%)
Text & Referencebooks:
1. Effective Business Communication by HeftaMurphy, Herbert W. Hilderandt, 7th Edition
2. Practical English GrammadExercise 2, by A. J. Thomson and A.V. Martinet, 3rd Edition
3. Writing Upperintermediatéd Oxford Supplementary Skills by Rob Nolasco, 4th Edition
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3'd Semester

SE-202 Data Structures and Algorithms

Prerequisite: SE-104 Object Oriented Programming

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Recallprocedural and/or OO Programming conceptismglement various | Cognitive | 1,2,3 15
data structures and algorithms

2. | Understand and applgtandard algorithms for searching and sorting. Cognitive | 2,3 15

3. | Applythe knowledge of data structures to other application Cognitive | 3 3

4. | Analyzesimple algorithms for complexity in terms of time and space Cognitive | 4,5 2
parameters.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that studeiilisachieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8  Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern ToolUsage: R 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Abstract data types, complexity analysis, Big Oh notation, Stacks (linked lists and array implementations), Recursion
and analyzing recursivalgorithms, divide and conquer algorithms, Sorting algorithms (selection, insertion, merge,
quick, bubble, heap, shell, radix, bucket), queue, dequeuer, priority queues (linked and array implementations of
queues), linked list & its various types, sorttkéd list, searching an unsorted array, binary search for sorted arrays,
hashing and indexing, open addressing and chaining, trees and tree traversals, binary search treesydeapssM
balanced trees, graphs, breafitht and deptHirst travers§ topological order, shortest path, adjacency matrix and
adjacency list implementations, memory management and garbage collection.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

I Sessional (25%)
0 Assignments 60%
0 Quizzes 40%

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Data Structures and Algorithm Analysis, Mark Allen Weiss, Florida International University, Addisstey
(latest Edition)

Algorithms, Robert Sedgewick, Princeton University Publisher: Addiggesley Proéssional (latest Edition)
Data Structures: Abstraction and Design Using Java, Koffman and Wolfgang, Wiley; 2nd Edition (or latest
Edition), 2010 22

4. Data Structures and Algorithms in C++, Adam Drozdek, Course Technology; 4th Edition, 2012.

2.
3.
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SE-202L Data Stuctures & Algorithms Lab
Prerequisite: SE-104 Object Oriented Programming Lab
Contact Hours: Credit Hours:

Lab

=48 Lab=1.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. Implementvarious data structures and their algorithms. Cognitive | 2, 3 5

2. Designnew data structures and algorithms to solve prohlems Cognitive | 6 3,5

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course islesigned so that students will achieve the following PLOs:

1

OOk~ WN

Engineering Knowledge: 3 7  Environment and Sustainability:
Problem Analysis: ] 8  Ethics:

Design/Development of Solutions: R 9 Individual and Team Work:
Investigation: 3 10 Communication:

Modern Tool Usage: R 11 Project Management:

The Engineer and Society: 3 12 Lifelong Learning:

o o0 o0 o0 o0 o0

List of Experiments:

SH# Description

1. Data Structure & Algorithms using C++ and Exploring Eclipse IDE

2. | Reviewing arrays and pointeirs C++

3. | Implementation of list using Link list

4. | Implementation of doubly linked list and circular linked list

5. | Stack implementation using arrays and Link List

6. | Queue implementation using arrays and link list

7. | Binary search tree (BST) operations saslinsertion and traversal implementation using Linked list

8. | Binary Search tree (BST) operation such as deletion, searchiogjén preorder, posbrder and level
order traversal implementation using Linked list

9. | AVL tree implementation that imsertion for single & double rotation in AVL tree

10. | AVL tree implementation that is deletion of a node in AVL tree

11. | Implementation of Graph traversal using Bredfiltst-Search

12. | Implementation of Graph traversal using Defitest-Se ar ch and i mpl ement at i

13. | Implementation of Elementary Sorting Algorithms (N2 Complexity) like selection, insertion and bubb

14. | Implementation of Divide and conquer sortigorithm that is Merge Sort (N log2(N))

15. | Implementation of Greedy Algorithms and Huffman Encoding Algorithm

16. | Course Review for final term examination

Teaching Methodology

1 Demonstration
1 Lab Tasks
Assessment
I Sessional (25%)
1 Mid Term (25%)
1 Final Term (25%)
1 Viva Voce Examination (25%)

Teaching Material:

1.

DataStructures and\IgorithmsLab Manual
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SE-204 Introduction to Software Engineering

Prerequisite: None
Contact Hours:

Credit Hours:

Theory =48 Theory =3.0
COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
S# CLO Domain | Taxonomy | PLO
level
1. | Describeand apply the basic concepts of software engineering and worl Cognitive | 1 1
of software development process.
2. | Analyzeand solve smalscale engineering problems. Cognitive | 4 2
3. | Designsmall software systems. Cognitive | 3 3
4. | Discuss key principles and common methods for software prg Cognitive | 3 1

management such as scheduling, size estimation, cost estimation a

analysis

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):

The course is designed so that students will achieviolibgiing PLOs:

1

OO0k, WN

Engineering Knowledge:

Problem Analysis:
Design/Development of Solutions:
Investigation:

Modern Tool Usage:

The Engineer and Society:

Course outline:
Nature of Software, Overview of Software Engineering, Professional software development, Software engineering
practice, Software process structure, Software process models, Agile software Development, Agile process models,

Agile development techniques, @Rerements engineering process, Functional andfmoctional requirements,

R

R
R
3
3
3

7
8
9
10
11
12

Environment and Sustainability:

Ethics:

Individual and Team Work:
Communication:

Project Management:
Lifelong Learning:

o o0 o0 o0 o0 o

Context models, Interaction models, Structural models, behavioral models, model driven engineering, Architectural

design, Design and implementation, UML diagrams, Design pat®ofisyare testing and qualiassurance, Software

evolution, Project management and project planning, configuration management, Software Process improvement.

Validation Testing, System Testing; Internal and External View of Testing. Project ManagemeMaR&kement;

Maintenance and Reengineering.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

I Sessional (25%)

0
0

Assignments 40%
Quizzes 60 %

1 Mid Term (25%)
1 Final Term (50%)

Text & Recommendedbooks:

1. Software Engineering, Sommerville 10" Edition, Pearson Inc., 2014

2. Soft war e
2015.

Engineering,

A Practit i ontEdiios, MéQuagviilp a c h,
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BSI-110 Pakistan Studies
Prerequisite: None

Contact Hours: Credit Hours:
Theory =32 Theory

COURSE LEARNING OUTCOMES:
Upon successful completion of the ceg, the student will

=20

S# CLO Domain | Taxonomy | PLO
level
1. | Be awareabout difference between ideological and +gological state. | Affective | 1 8,12
2. | Be aware about Pakistan Movement, political and constitutional history Affective | 1 8,12
Pakistan.

3. | Be awareabout current issues of Pakistan, their causes and solution. | Affective | 1 8,12
RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course islesigned so that students will achieve the following PLOs:

1 Engineering Knowledge: ] 7  Environment and Sustainability: 3

2 Problem Analysis: 3 8 Ethics: R

3 Design/Development of Solutions: 3 9 Individual and Team Work: 5

4 Investigation: 3 10 Communication: 3

5 Modern Tool Usage: ] 11 Project Management: 3

6 The Engineer and Society: 3 12 Lifelong Learning: R

Course Outline:

Historical bakgroundof PakistanMuslim society in Indo-P&kistan,the movementled by thesocietiesthe downfall
of Islamic sociay, theestablibiment of British Rg- Causesnd consequees. Political evolution of Muslims in the
twentieth century: Sir Syed Ahmed Khan; Muslim League; Nehru; Allama Igbal: Independence Movement;
Lahore Resolutio; Pakistan culture and society, Constitutonal and Administratve issues, Pakistaandits

geo-political dimenson, PakstanandInternatbnal Affairs, Pakistarand the challeges ahead.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Report Writing

Assessment

1 Sessional
0 Assignments (40%)
0 Quizes (60%)

1 Mid Term (40%)

1 Final Term (60%)

Text & Referencebooks:

1. TheEmergence ofPakistan, Chaday M., 1967

2. Themakingof Pakisan, Aziz. 1976

3. A ShortHistory of P&kistan, I. H.Quresh, ed, Karach, 1988
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BSI-111 Linear Algebra

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. Demonstrateheir competence with the ideas in linear algebra to work | Cognitive | 1 1
linear systems and vector spaces.

2. | Apply the knowledge of linear algebra to model and solve linear sys Cognitive | 2 1
that appear in engineering sciences.

3. | Applythe techniques of Gauss Elimination and Gauss Jordon for sd Cognitive | 2 2
Homogeneous and Nedomogeneous equations.

4. | Usethe vector space to describe the bases and dimension of differer] Cognitive | 3 2
problems and to solve different problems.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8 Ethics: 3
3 Design/Development of Solutions: 3 9  Individual and Team Work: 5
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Linear Systems Matrices , Dot Product and Matrix Multiplication, Properties of Matrix Operations, Matrix
Transformations, Matrices, Upper & Lower Triangular form, Echelon Form, Rank, Linear Independence , Solutions

of Linear Systems of Equations , The Inverse of a MaDkfinition and Properties, Solution of system of Linear
systems, Gaussess Elimination Method, Gauses Gorden Method, Positive Definite Qadéicxor Expansion and
Applications, Determinants from a Computational Point of Viewectors in the Planen-Vectors, Linear
Transformations, Vector Spaces, Subspaces ,Linear Independence , Basis and Dimension, Homogeneous Systems,
The Rank of a Matrix and Applications, Coordinates and Change of Basis, Orthonormal BRse®ithogonal
Complements , Eigenvalseand Eigenvectors , Diagonalization, Diagonalization of Symmetric Matries,
Introduction to Coding, Graph Theory, Computer Graphics , Electrical Circuits Markov Chains.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

1 Sessional25%)
o Assignments 60%
0 Quizzes 40%

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Elementary Linear Algebra with Applications, By: Bernard Kolman, David Hill, Editi6hP@iblisher:
Prentice Hall PTR, ISBN)132296543Year of Publication2007.

2. Linear Algebra ad Its Applications, By: David C. Lay, Edition""d4Publisher: Pearson, ISBR321385179,
Year of Publication: 2011.

3. Elementary Linear Algebra, By: Howard Anton, Chris Rorres, Editioft; Publisher: John Wiley & Sons,
ISBN: 1118473507Year of Publication: 2013.
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BSI-321 Professional Practices

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S.No. CLO Domain | Taxonomy| PLO
level

1. Define the Engineering dimensions and problem solving approach | Cognitive | 1 1
towards moral engineering complexities

2. Judgmental and criticowards technological products and to give Cognitive | 6 8,6
meaning to engineering endeavor

3. Defineand Producea frame work for making reasonable moral choi| Cognitive | 1 8,6
and resolving moral dilemmaRecognizehat the foremost obligation
of the engineers is to keep their professional integrity even more hi

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: A 8 Ethics: R
3 Design/Development of Solutions: 3 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: ]
5 Modern Tool Usage: 3 11 Project Management: 3
6 The Engineer and Society: R 12 Lifelong Learning: 3

Course outline:

Computing Profession, Computing Ethics, Philosophy of Ethics. Stnecture of Organizations, Finance and
Accounting, Anatomy of a Software House, Computer Contracts, Intellectual Property Rights, The Framework of
Employee Relations Law and Changing Management Practices, Human Resource Management and IT, Health and
Safet at Work, Software Liability, Liability and Practice, Computer Misuse and the Criminal Law, Regulation and
Control of Personal Information. Overview of the British Computer Society Code of Conduct, IEEE Code of Ethics,
ACM Code of Ethics and Professior@bnduct, ACM/IEEE Software Engineering Code of Ethics and Professional
Practice. Accountability and Auditing, Social Application of Ethics.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 60%
T Quizzes 40%

Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Introduction to Engineering Ethics, Byike Martin andRoland SchinzingerEdition: 2nd, Publisher: McGraw
Hill Science/Engineering/Math, ISB13:9780072483116,Year of Publication: 2009.

2. Ethics for thdnformation Age, By: Michael J. Quinn, 6th Edition, Publisher: Addision Wesely, ISBNOII/B
2855532, Year of Publication: 2014
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4th Semester

SE-207 Software Requirements Engineering

Prerequisite: SE-204 Introduction to Software Engineering

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomy | PLO
level

1. Understand fundamental concepts and activities of Requirem¢ Cognitive | 1 1
Engineering, Information elicitation techniques, Modeling scenarios.

2. Identify objects from goals, Modeling Use Cases and state machineg Cognitive | 1,2 2

3. | Apply the tchniques andools required for requirements evaluati¢ Cognitive | 3 5
selection, prioritization, management, traceability.

4 | Documenteffective requirements in Software Requirements Specificg Cognitive | 3 3
(SRS) using clear, unambiguous requirements.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7  Environment and Sustainability: ]
2 Problem Analysis: R 8 Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: R 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course Outline:

Introduction to Requirements Engineering, Software Requiremelatssification of requirements, Requirements
process, Levels/layers of requirements, Requirement characteristics, Analyzing quality requirements, Software
requirements in the context of systems engineering, Requirement evolution, requirement traceajiligment
prioritization, tradeoff analysis, risk analysis and impact analysis, Requirement management, interaction between
requirement and architecture, Requirement elicitation, elicitation sources and techniques, Requirement specification
and documeiation, specification sources and techniques, Requirements validation and techniques, Management of
Requirements, Introduction to Management, Requirements Management Problems , Managing Requirements in an
Acquisition Organization, Supplier Organizations,ofrct Organizations, Requirements engineering for agile
methods.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)
o Assignments 40%
0 Quizzes 60%

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Software Requirements, By: Karl E. Wiegers, Editidh; Bublisher: Microsoft Press, ISBR735679665Year
of Publication: 2013.

2. Requirements Engineering: Processes and Techniques, By: Gerald Kotonya and Sommerville, Edition: 1
Publisher: JohwWiley & Sons, ISBN:0471972088 Year of Publication:199¢or Latest Edition).

3. Software Requirements Specification, By: David Tuffley, CreateSpace, EdifionPuiblisher: Independent
Publishing Platform, ISBN1453870229Year of Pulitation: 2010
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SE-209 Introduction to Database System

Prerequisite: SE-202 Data Structures & Algorithms

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course,stuglent will be able to:

S. CLO Domain | Taxonomy| PLO

No. level

1. Explain fundamental database concepts. Cognitive | 2 1

2. Designconceptual, logical and physical database schemas using diff Cognitive | 5 2,3
data models.

3. Identify functional dependencies and resolve database anomalies by Cognitive | 2 2
normalizing database tables.

4. UseStructured Query Language (SQL) for database definition and | Cognitive | 4 3
manipulation.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course islesigned so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8  Ethics: 5
3 Design/Development of Solutions: R 9 Individual and Team Work: 5
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 5
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Basic database concepts, Database approach vs file bgstnn, database architectuthree level schema
architecture, data independenceatieinal data model, attributeschemas, tuples, domains, relation instances, keys
of relations, intgrity constraints,relational algebra, selection, projection, Cartesian prodyges of joins,
normalization functional dependencies, normal forms, entity relationshagulel, entity sets, attributelationship,
entity-relationship diagrams, Structuregguery Language (SQL), Joins asdb-queries in SQL, Grouping and
aggregation in SQLconcurrency control, databasackup and recovery, indexes, NoSQL systems.

Teaching Methodology
 Lectures

1 Written Assignments

1 Practical demonstrations

Assessment

I Sessional (25%)
0 Assignments 40%
0 Quizzes 60%

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Database Systems: A Practical Approach to Design, Implementation, and Management, 6th Edition by Thomas
Connolly and Carolyn Begg

2. Database Systems: The Complete Book, 2nd Edition by Hector @4otiiza, Jeffrey D. Ullman, Jennifer Widom

3. Database System @oepts, 6th Edition by Avi Silberschatz, Henry F. Korth and S. Sudarshan.

4. Database Management Systems, 3rd Edition by Raghu Ramakrishnan, Johannes Gehrke
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SE-209 Introduction to Database System Lab
Prerequisite: SE-202L Data Structures & Algorithmsab
Contact Hours:

Credit Hours:

Lab =48 Lab=1.0
COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
S# CLO Domain | Taxonomy | PLO
level
1. Implementconceptual, logical and physical databssleemas using Cognitive | 5 3,5
different CASE tools.
2. UseStructured Query Language (SQL) for database definition and Cognitive | 4 5
manipulation in any DBMS
RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that studentsashiieve the following PLOs:
1 Engineering Knowledge: 3 7  Environment and Sustainability: 3
2 Problem Analysis: ] 8  Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: R 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3
List of Experiments:
SH# Description
1. | Basics of Entity Relationship Diagram (ERD)
2. | Drawing ERD for complete system
3. | Enhanced Entity Relationship Diagram (EERD)
4. | Conversion of ERD into relational schema
5. | Conversion of EERD into relational schema
6. | Conversion of relational schema into physical schema
7. | Normalization
8. | Installation of MySQL server, Introduction to SQL
9. | Data Definition Language (DDL) Commands
10.| Data Manipulation Language (DML) Commands (Part I)
11.| Data Manipulation Language (DML) Commands (Part I1)
12.| Data Control Language (DCL) Commands
13.| Indexes in RDBMS
14.| Triggers and Stored Procedures
15.| Case Study (Part I)
16.| Case Study (Part Il)

Teaching Methodology

1 Demonstration
i Lab Tasks
Assessment

f
1
1
f

Sessional (25%)

Mid Term (25%)

Final Term (25%)

Viva Voce Examination (25%)

Teaching Material:

1.

Lab Manual
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SE-304 Operating Systems

Prerequisite: SE-202 Data Structures & Algorithms

Contact Hours: Credit Hours:
Theory =48 Theory= 3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Comprehendhe characteristics of different structures of operating sys| Cognitive | 2 1
andexplainits core functions.

2. | Investigate concurrency problems in muitirocessing/mulithread| Cognitive | 6 3
operating systermasnd Evaluatedifferent process cooordinating solutions

3. | Analyze and evaluate the algorithms of the core functions of operat| Cognitive | 6 2
systems an@xplain the major performance issues with regard to the
functions.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course islesigned so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8 Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Operating systems basics, system calls, process concgt and schealuling, inter-process cmmunication,
multithreadedprogramming, multithreading modek, threadng issues, process scheduling algorithms, thread
scleduling, multiple-processor schedling, synchroniztion, critical secti;, synchroniztion hardware,
synchionization problems, deadlocksgetectingand recoverng from deadlocks,memory maregement, swapping,
contiguousmemory allocation, segmentaton & pagirg, virtual memory managment, demand pagng, thrashing,
memory-mapyged files, file systems, file concept,directory anddisk structure, directory implementation,freespace
managment, diskstrucure and scheduling,swap space managment, system protection, virtual machines,
opeaatingsystem security.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

I Sessional (25%)
o Assignments 40%
0 Quizzes 606

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Operating Systems: Internal and Design Principles, By: William Stallings, EditfpPublisher: Pearson,
ISBN: 0134670957Year of Publication: 2017.

2. Operating Systems Concepts, By: SilberschatPeterson, J.L., & Galvin P.C., Editiort® @r later, Publisher:
Wiley & Sons, ISBN: 1118063333, Year of Publication: 2012.

3. Modern Operating Systems, By: Andrew S. Tanenmaum & Herbert Bos, Edifion:dter, Publisher:
Prentice Hall, ISBN: 01335®%RX, Year of Publication: 2014.
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SE-304L Operating Systems Lab

Prerequisite: SE-202L Data Structures & Algorithms Lab

Contact Hours: Credit Hours:
Theory =48 Theory =1.0

COURSE LEARNING OUTCOMES:
Upon successful completion of theurse, the student will be able to:

S# CLO Domain Taxonomy | PLO
level

1. | Constructsystem programs to understand process creation and pi Psychomotor 5 3
description in a muliprogramming operating system.

2. | Develop execute and analyze process scheduling algorithms Psychomotor 5 3

3. | Develop execute and analyze memory management algorithms. | Psychomotor 5 3

4. [mplementhow processes interact in a multiprogramming environn Psychomotor 5 3
using interprocess communication techniques.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 EngineeringKnowledge: 7 Environment and Sustainability:

Problem Analysis: 8  Ethics:
Design/Development of Solutions: 9 Individual and Team Work:
Investigation: 10 Communication:

Modern Tool Usage: 11 Project Management:
TheEngineer and Society: 12 Lifelong Learning:

OO0k, WN
o o o g P
o o1 o1 o1 o1 o1

List of Experiments:

Lab 01 OS Administrationl: Installation of Linux Distribution (Ubuntu)

Lab 02 OS Administratior2: Exploring the Linux (Ubuntu) Environment

Lab 03 OS Administratior3: Essential Linux Commands

Lab 04 OS Administratiord: Process &tes In OS

Lab 05 Process Managemefit Process Creation

Lab 06 Process Managemeft Process Exit & Wait System Calls

Lab 07 Process Manageme@t Creating and Managing Multiple/Orphan Processes

Lab 08 Process Schedulirty First Come First Serve (FCFS)

Lab 09 Process Scheduling: Shortest Job First

Lab 10 Process Schedulirg Round Robin

Lab 11 Mutual Exclusion using Semaphores

Lab 12 File 1/0: Reading & Writing from/to a File

Lab 13 Inter-Process Communication Using Pipes

Lab 14 Memory Management

Teaching Methodology
i Demonstration

1 Experiments
Assessment

1 Sessional (25%)

1 Mid Term (25%)

1 Viva Voce(25%)

1 Final Term (25%)

Teaching Material:
1. OperatingSystens Lab Manual.
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BSI-351 Probability and Statistics

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. | Understandthe basic concepts of probabilignd Statisticsrandom Cognitive | 1 1

variables, probability distribution, andint probability distribution.

2. | Use statistical methodology and tools in the engiireg problemsolving | Cognitive | 2 1
process.Compute and interpret deriptive statistics using nunieal and
graphical techniques.

3. | Computepoint estimation of parameters, explain sampling distributions| Cognitive | 3 2
and understand the central limit theorem.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8  Ethics: 3
3 Design/Development of Solutions: 3 9 Individual and Team Work: 5
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Introduction to Statistics, Descriptive Statistics, Statistics in decision making, Graphical representation of Data Stem

and Lead plot, BoxCox plots, measures of central tendencies and dispersion, moments of frequency distribution;
Counting techniques, froduction to probability, sample space, events, laws of probability, Conditional probability

and Bayeds theorem with application t o distribuiidhdaissonar i abl e
distribution Geometric distribution Negative Bimmial Distributions Hypergeometric distributignUniform

distribution, Exponentialdistribution, Gammadistributionand Normal distributions, Expectation and variance of a

random variable, PDF, PMF, Correlation, Esttron and hypotheses

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

I Sessional (25%)
0 Assignments 60%
0 Quizzes 40%

1 Mid Term (25%)

1 Final Term (50%)

Text & Reference books:

1. Probability & Statitics for Engineers & Scientist8y: Ronald Walpole, Myers, Myers, Y&dition: 9",
PublisherPrentice Hall, ISBN0321629116, Year of Publication: 2011.

2. Probability and Statistics for Engineering and the Sciences, By: Lay L. Devore, Editidtul@isherCengage
Learning ISBN: 0538733527, Year of Publication: 2011.

3. An Introduction to Statistical Methods and Data Analysis, By: R Layman Ott & Micheal T., Edifion: 6
PublisherCengage Learning, ISBN: 0495017582, Year of Publication: 2008.
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5t Semester

SE-302 Software Design and Architecture

Prerequisite: SE-207 Software Requirement Engineering

Contact Hours: Credit Hours:
Theory: 32 Theory: 02

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. | Understandthe importance and roles of design and its major activitig Cognitive | 1 1
software systems.
2. | Comprehendhe design challenges and solutions with associated-¢féslel Cognitive | 2, 3 2
3. | Designmodels and refine them to reflect implementation details Cognitive | 5 3
4. | Evaluatea system's architecture using different techniques. Cognitive | 6 4

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieviolibgiing PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

Problem Analysis: 8 Ethics:
Design/Development of Solutions: 9 Individual and Team Work:
Investigation: 10 Communication:

Modern Tool Usage: 11 Project Management:

The Engineer and Society: 12 Lifelong Learning:

OOk, WN
RO v I v IV
o o1 o1 o1 o o

Course outline:

Software Design Concepts, Design principles, Objgraénted Design with UML, Systerdesign and software
architecture, Object design, Mapping design to code, User interface design, Persistent layer design, Web applications
desgn, State machine diagrams amddeling, Agile software@ngineering, Design Patterrisxploring inheritance,
Interactive systems with MVC architecture, Software reuse. Architectural design issues, Software Architecture,
Architectural Structures & Styles Architectural Patterns, Architectural & Design Qualities, Quality Tactics,
Architecture documentation, Architecall Evaluation, Model driven development.

Teaching Methodology

1 Lecturing

T  Written Assignments

1 Quizzes

1 Project, Report Writing
Assessment

I Sessional (25%)

o Assignments 10%

0 Quizzes 10%

o Project Presentation 5%
1 Mid Term (25%)
1 Final Term (50%)

Text & Referencebooks:

1. Software Engineering: A Practitioner 08EdAVc@rawHdi c h Rog

Education, 2015.

2. ObjectOriented Analysis, Design and Implementation, Branma Dathan, Sarnath RanitEth, @niversities
Press, India, 2014.

3. Software Modeling and Design: UML, Use Cases, Patterns, and Software Architectures, Hassan Gomaa,
Cambridge University Press, 2011.

4. Head First Design Patterns, Eric Freeman, EIlisabeth
2004.
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SE-302. Software Design and ArchitectureLab

Prerequisite: None
Contact Hours:

Credit Hours:

Theory: 48 Theory: 01
COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
S# CLO Domain Taxonomy level PLO
1. | Apply and compard&JML and different software design Psychomoton 2,4 3
techniques for visualization of software systems.
2. | Implementtools and techniques for software designing and | Psychomotor| 5,6 5
documentation of software systems.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: 3 7  Environment and Sustainability: 3

2 Problem Analysis: ] 8  Ethics: 3

3 Design/Development of Solutions: R 9 Individual and Team Work: 3

4 Investigation: 3 10 Communication: 3

5 Modern Tool Usage: R 11 Project Management: 5

6 The Engineer and Society: 3 12 Lifelong Learning: 3

List of Experiments:

Week# | Lab Contents Deliverables Tools

1 Introduction ancproject definition

2 Software requiremenSpecification Plan doc

3 Introduction to UML and use case Requirement and design
diagrams tool(Rational Rose)

4 System modeling (DFD and ER) Microsoft Word

5 Flow of events and activity diagram SRS doc Rational Rose

6 OO analysis: discovering classes Rational Rose

7 Interaction diagramsequence Rational Rose

8 collaboration diagrams Rational Rose

9 Software Design: software architecture | Design doc (ver. 1) Rational Rose

10 Objectorienteddesign Design doc Rational Rose

11 State Transition Diagram Rational Rose

12 Component diagrams Design doc Rational Rose

13 Deploymentdiagrams Design doc (Final ver.) Rational Rose

14 Software testing Testing tool

15 TestingDocumentation Testingdoc anduser manual| Testing Tool

16 Presentation

Teaching Methodology
i Demonstration
9 Practical tasks
i Feedback on Practical tasks
Assessment
1 Sessional (25%)
0 Lab Tasks + Project
1 Mid Term (25%)
1 Final Term (25%)
1 Viva Voce (25%)
Text book & Reference Material:

1. Software Architecture and Design llluminated, Kai Qian, Xiang Fu, Lixin Tao, ChéeigXu, Jorge L. Diaz
Herrera, Jones and Bartlett PublishefsEdition, 2009(or Latest Edition).

2. Lab Manual.
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SE-305 Computer Communication & Networks

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomy level | PLO

1. | Describethe keyterminologies and technologies of Cognitive 1 1
computer networks.

2. | Comprehend and Explaitthe services and functions Cognitive 2
provided by each layer in the TCP/IP protocol stack. 2

3. Analyze and Evaluatevorking and performance of key | Cognitive 3
technologies, algorithms and protcgol 4

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 ProblemAnalysis: R 8 Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Introduction and 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 technologis, wireless networks, MAC addressing, networking devices, network layer protocols, IPv4
and IPv6, IP addressing, sub netting, CIDR, routing protocols, transport layer protocols, ports and sockets, connection
establishment, flow and congestion control, legagion layer protocols, latest trends in computer networks.

Teaching Methodology
1 Lecturing Written AssignmentQuizzes

Assessment

1 Sessional (25%) Assignments 4090Quizzes 60 %
1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Data andComputer Communication, By: William Stallings, Edition:™.(Publisher: Prentice Hall, ISBN:
0133506487, Year of Publication: 2013.

2. Computer Networking: A Tofpown Approach, By: Kurose and Ross, Editioft; Bublisher: Pearson, ISBN:
0132856204, Year d?ublication: 2012.

3. Introduction to Computer Networks, By: A. $anenbaum and David J. Wetherhall, Editiol; Bublisher:
Prentice Hall, ISBN0132126958, Year of Publication: 2010.
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SE-305L Computer Communication & Networks Lab
Prerequisite: None

Contact Hours:

Lab =48

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

Lab=1.0

Credit Hours:

S# CLO Domain Taxonomy level | PLO
1. | Build ComputerNetwork on vaious Tgologies Psychomotor 3 3
2. | Construct and demonstrataifferent networking| Psychomotor 4 5
scenarios for thanalysisof protocols with help ol
networking devices and simulation software.
3. | Developtroubleshooting and diagnostic skills fi| Psychomotor 3 3
common networking issues.
RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: 3 7  Environment and Sustainability:

Problem Analysis: 8  Ethics:

Design/Development of Solutions:

Modern Tool Usage:
The Engineer and Society:

(o2 &2 IS NGO I \V)

List of Experiments:

3
R 9 Individual and Team Work:
Investigation: 3 10 Communication:
R 11 Project Management:
3 12 Lifelong Learning:

(o2 eI e N > (e (I e

S# Description

1. Network Basic Commands: TCP/IP Configuration & Troubleshooting

Cable construction: Straight and Crd3sger

Building a Switched Based Network

Introduction to Wireshark

Introduction to Socket Programming

UDP Socket Programming: Client and Server

2
3
4.
5. Analysis ofHTTP using Wireshark
6
7
8

TCP Socket Programming: Client and Server

9. Analysis of TCP using Wireshark

10. | IP Addressing and DHCP Server Configuration

11. | Router Configuration and Password Operations

12. | Configuration ofRouting Information Protocol (RIP)

13. | Configuration ofOpen Shortest Path First (OSPF) Protocol

14. | Building aninternetwork

15. | An Introduction to Network Simulation (N3 or Opnet)

16. | Analysis ofBus and Star Topology LAN using Simulator

Teaching Methodology
1 Demonstration

M Lab Tasks

1 Assignments

Assessment

1 Sessional (25%)

1 Mid Term (25%)

1 Final Term (25%)

1 Viva Voce Examination (25%)

Teaching Material:
1. Computer Communication and Netwolkab Manual
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SE-210 Technical Writing for Software Engineers

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomy level | PLO
1. Gain the ability to use modern presentation skills. Affective 3 10,12
2. Gain the ability to know basics of technical report writing. | Affective 4 10,12
3. Havea skill to write correct technical English in proposal Affective 4 9,10,
preparation, research papers and reports preparations. 12

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: 3 7  Environment and Sustainability: 3
2 Problem Analysis: ] 8  Ethics: 3
3 Design/Development of Solutions: 3 9  Individual and Team Work: ®
4 Investigation: 3 10 Communication: ®
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 9

Course outline:

Words and PhrasesA brief history of words, Dictionary of Thesaurus, Elements of Style

Sentence Constructin: Introduction, Guidelines for Effectiveness

Paragraph Development:Introduction, Central Components of a Paragraph, Length, Techniques for Paragraph
Development

The Art of Condensation: Introduction, Steps to Effective Précis Writing, Samplesd€élines.

Reading Comprehensionintroduction, Purpose of Reading, Readirgid®, Reasons for Poor Comprehension,
Improving Comprehension Skills, Techniques for Good, Comprehension, Worked Out Sample Passages
Business Letters:Business letters, Memos;rails

Reports. Introduction, Objectives, Characteristics of a Report, Tyfédeports, The Importance of Reports,
Formats, Prewriting, Structure of Reports, Writing the Report, Revising, Editing, and Proofreading, Samples
Exercises

Technical Proposals Definition Purposes, Types, Characteristics, Elements of Structyte & Appearance,
Evaluation.

ResearchPaper, Dissertation, and Thesistntroduction to Research Paper, Dissertation, Thesis

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Report Writing

Assessment

1 Mid Term (25%)

1 Final Term (25%)

1 Sessional
o Presentatio20%
o Assignments 20%
0 Report Writing 10%

Text & Referencebooks:
1. Technical Communicatim Principles and CommunicatioAuthor: Meenakshi Raman and Sangeeta Sharma
2. Basic communication skills for Tenohlogy by Andrea J. Rutherfort5BN 9788177584073
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6" Semester

SE-206 Software Construction &Development

Prerequisite: SE-302 Software Design & Architecture

Contact Hours: Credit Hours:
Theory =32 Theory =2.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course,stuglent will be able to:

S# CLO Domain | Taxonomy level | PLO

1. | Understandthe role of design and its major activities within the O| Cognitive 1 1
software development process, with focus on the Unified proces;

2. | DevelopObjectoriented design models and refine them to reflect| Cognitive 3 3
implementation details

3. | Evaluatedifferent architectures for a medium size software. Cognitive 4 2

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so teatdents will achieve the following PLOSs:

1 Engineering Knowledge: R 7  Environment and Sustainability: 5
2 Problem Analysis: R 8 Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Software development process, Software engineering process infrastructure, Software engineering process
improvement, Systems engineerliig cycle models, Process implementation, Levels of process definition, Life cycle

model characteristics, I ndividual and team software pi
management . Martin Fowlero6d ircaftaotmoniong madnc @eptog exnd .t
il egacy coded concepts. Elxrabesp ity having thera chdck their gnputs semtkfrorm g me t
calling objects. Software configuration management, Release management, Software configuaatigament

processes, Software deployment processes, Distribution and backup, Evolution processes and activities, Basic
concepts of evolution and maintenance, Working with legacy systems, Refactoring, Error handling, exception
handling, and fault toleraac Personal reviews (design, code, etc.), Peer reviews (inspections, walkthroughs, etc.).

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)
o0 Assignments 60%
0 Quizzes 40%

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Clean Code: A Handbook of Agile Software Craftsmanship, Robert C. Martin, Prentice Hall, 2008.

2. The Pragmatic Programmer: From Journeyman to Master, Andrew Hunt and David Thomas, -Xdeton
Professional, 1999.

3. Working Effectively with LegacyCode, Michael C. Feathers. Pearson Education, Prai&tte2004.

4. Refactoring: Improving the Design of Existing Code, Martin Fowler, AddistasleyProfessional. 1999.
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SE-206L Software Construction & Development Lab
Prerequisite: SE-302L Software Desig& Architecture Lab
Contact Hours: Credit Hours:

Lab

=48 Lab=1.0

Course outcome:

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomy level PLO

1. Employ modeldrivenand languagelriven approaches il Psychomotor 1 5
software construction

2. To implement code generation algorithms for the des| Psychomotor 2&4 3&5
of a compiler using software engineering approach.

3. To Implement design model using atjectoriented| Psychomotor 2 3&5
programming language.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1

OO0k, WN

Engineering Knowledge: ] 7 Environment and Sustainability: 3
ProblemAnalysis: ] 8 Ethics: 3
Design/Development of Solutions: R 9 Individual and Team Work: 3
Investigation: 3 10 Communication: 3
Modern Tool Usage: R 11 Project Management: 3
The Engineer and Society: 3 12 Lifelong Learning: 3

List of Experiments:

Description

Introduction to UML

Know your tools ( Rational Rose, Visual Studio)

To prepare Use Case Diagrams by using Rational Rose.

To prepare Class Diagram of any project by using Rational Rose

To prepare Sequence/Interactidmgram of any project.

To prepare State Transition Diagram of any project

To prepare Object Diagram of any project

To prepare Package Diagram of any project

To prepare Activity Diagram of any project

Write a program to implement a symbol table.

Write a program to develop a lexical analyzer to recognize a few patterns in the language program is

PR
RIR[B|o|e|~ oo s wivi- g

Implement a lexical analyzer for a given language and the lexical analyzer should ignore redundan
tabs and new lines.

13.

Implementation of lexical analyzer using LEX tool

14.

Write a program for implementing the functionalities of predictive parser for the mini language specifie

15.

Write a program for constructing of LL (1) parsing

16.

Write a program to implement operator préeece parsing

Teaching Methodology

1 Demonstration

1 Lab Tasks
1 Assignments
Assessment

1 Sessional (25%)

1 Mid Term (25%)

1 Final Term (25%)

1 Viva Voce Examination (25%)

Teaching Material: Lab Manual
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SE-307 Software Quality Engineering

Prerequisite: SE-204 Introduction to Software Engineering

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomy level PLO
1. Outline software testing and software quality assurance | Cognitive 1 15
principles, processes, frameworks along with software

reliability analysis tools and techniques

2. Preparetest case and test suites for completely testing g Cognitive 3 3,5
aspects of a softwargsem.
3. Analyzewhich of the software testing techniques & Cognitive 4 2

strategies are relevant for a particular case

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the folldNis:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8 Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: R 11 ProjectManagement: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Software Quality, Software Quality Attributes, Quality Engineering., Testing: Concepts, Issues, and Techniques,
Software testing lifecycle., Testing Scopes., Testhmproaches., Testing Concepts., Test Planning Process,
Introduction to testing process, Requirement of software test planning, Testing documentation, Reporting and
historical data recording., Software testing techniques, Testing philosophies , Testagiesty&dodel based testing,
Software testing techniques, Testing using models, Domain and combinatorial testing, Unit and integration testing,
Acceptance testing, Test automation, Slicing, Software reliability models and engineering, Introduction, tiatponen
model., Reliability growth models, Modeling process, Software inspections, Software reviews, Inspection checks and
metrics, Quality Models, Models for quality assessment, Product quality metrics, Quality Measurenferisess

metrics for softwareetsting, InProcess quality management, Effort/outcome models, System testing, Introduction to
subsystem testing, From functional to system aspects of testing, System testing, Introduction to system testing,
Scenarios development, System testing,-timedor testing, Specificatiofvased testing, Open issues on software
testing

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

Sessional (25%)Assignments 60%Quizzes 40%Mid Term (25%), Final Term (50%).
Text & Referencebooks:
1.The Art of Software Testing, By: Glenford J. Myers, Editioi:,3Publisher: Wiley, ISBN: 1118031962, Year of
Publication: 2011.
2.Software Quality: Analysis and Guidelines for SucceBg:,Capers Jones, Edition: 2nd, Publisher: International
Thomson Computer Press, ISBN: 97850328674, Year of Publication: 2000.
3.Fundamentals of Software Testing, By: Bernard Hom, Edition: 1st, Publisher: Wiley, ISBN: 1848213247, Year of
Publication: ®12.
4.Software Quality Assurance: Principles and Practice, By: Nina S. Godbole, Edition: 2nd, Publisher: Alpha Science
Series, ISBN: 184265702X, Year of Publication: 2014.
5.Software Quality Engineering: Testing, Quality Assurance, and Quantifiable ImproyeByedeff Tian, Edition:
1st, Publisher: Johwiley & sons, ISBN: 0471713457 Year of Publication: 2005.
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SE-327 Information Security

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomy PLO
level
1. Explain key concepts of information security such as design prin€ipgnitive | 2 1
cryptogragmy, risk management, and ethics.
2. Discusslegal, ethical, and professional issues in information secy Affective | 2 6,8
3. Apply various security and risk management tools for achiej Cognitive | 3 5

information security and privacy.

4. Identify appropriate techniques to tackle and solve problems iy Cognitive | 4 2
discipline of information security.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability: ]
2 Problem Analysis: R 8 Ethics: R
3 Design/Development of Solutions: 3 9 Individual and Team Work:
4 Investigation: 3 10 Communication:
5 Modern Tool Usage: R 11 Project Management:
6 The Engineer an8ociety: R 12 Lifelong Learning:
Course outline:
Information security foundations, security design principles; security mechanisms, symmetric and asymmetric
cryptography, encryption, hash functions, digital signatures, key management, authentication and access control;
software security, vulnerabilitiesnd protections, malware, database security; network security, firewalls, intrusion
detection; security policies, policy formation and enforcement, risk assessment, cybercrime, law and ethics in
information security, privacy and anonymity of data.

o1 o0 o0 o0

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)
o Assignments 40%
0 Quizzes 60 %

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Computer Security: Principles and Practiael &dition by William Stallings.

2. Principles of Information Security, 6th edition by M. Whitman and H. Mattord
3. Computer Securitydrd edition by Dieter Gollmann.

4. Computer Security Fundamentals, 3rd edition by William Easttom

5. Official (ISC)2 Guie to the CISSP CBK, 3rd editio
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SE-301 Web Engineering

Prerequisite: None

Contact Hours: Credit Hours:
Theory =48 Theory= 3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy level | PLO
1. | Discusshow web standards impact software development. Cognitive | 1 1
2. Describethe constraints that the web puts on developers. Cognitive | 2 1
3. | Designand Implement a simple web application. Cognitive | 4 3
4. | Reviewan existing web application against a current web stand Cognitive | 4 4

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

5
Problem Analysis: 3 8 Ethics: 3
Design/Development of Solutions: R 9 Individual and Team Work: 5
Investigation: R 10 Communication: 5
Modern Tool Usage: 3 11 Project Management: 3
The Engineer and Society: 3 12 Lifelong Learning: R

(o2 &2 IS RN CL I \V)

Courseoutline:

Web programming languages (e.g., HTML5, CSSa®a Script, PHP/JSP/ASP.Nddgsign principles of Web
based applications, Web diatm constraints, Software asSarvice (SaaS), Web standards, Respenéieb

Design, Web Application8rowser/Server Communication, Storage Tier, Coolims Sessions, Input Validation,
Full stack state management, Web App SecuiBsowser Isolation, Network Attack§ession Attacks, Large scale
applications, Perfonance of Web Applications, Date@ers Web Testing and Web Maintenance.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)

o Assignments 40%
0 Quizzes 60%

Mid Term (25%)

Final Term (50%)

=a =4

Text & Referencebooks:

Web Engineering, Rajiv Chopra, Prentidall of India, 2016

Web Engineering, Emilia Mendes and Nile Mosley, Springer Verlag, 2010.

Web Engineering: A Practitionersd Approach, Roger
Dynamic HTML: The Definitive Reference: A Comprehensive Resource for XHTML,

CSS, DOM JavaScript 3rd Edition, O'Reilly Media 2007.

JavaScript: The Definitive Guide, 8th Edition, David Flanagan. O'Reilly Media. 2014.

ogkrwnE
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7! Semester

SE-401 Human Computer Interaction

Prerequisite: SE-204 Introduction to Software Engineering

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomy level | PLO

1. | Explain context of HCI and different measures for evaluatiq Cognitive 2 1

2. | Apply the principles of good design for people from | Cognitive 3 5
perspective of age and disabilities.

3. | Analyze techniques for user centered design for a medium | Cognitive 4 2
software.

4. | Evaluate the usability of a medium size software user interf| Cognitive 5 4

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that studeiilisachieve the following PLOs:
1 Engineering Knowledge: R 7 Environment and Sustainability:

Problem Analysis: R 8  Ethics:
Design/Development of Solutions: 3 9 Individual and Team Work:
Investigation: R 10 Communication:

Modern ToolUsage: R 11 Project Management:

The Engineer and Society: 3 12 Lifelong Learning:

OO0k, WN
o o1 o1 o1 o1 o1

Course outline:

Contexts for HCI, Psychology of usable things, Processes forCisaered Design, Metrics and Measures
Evaluation, Usability heuristics and principles of Usability testing, Physical capabilities, Cognitive and
models for interaction design, Rciples of good interaction design, Accessibility, Principles of GUI, Vit
design elements, Data gathering, Task analysis, Prototyping, Help and user documentation, Internation
Usability inspection methods, Usability testing methods, New ldtiera Technologies, Usability in practic
Visual Design and Typography, Icon Design, Ubiquitous, Augmented and Virtual Reality

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

I Sessional (25%)
0 Assignments 40%
0 Quizzes 60 %

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Human Computer Interaction by Alan Di¢Edition, Prentice Hall 2004

2. Designing the User Interface: Strategies for effective Human Computer Interaction by Ben Shneiderman and
Catherine Plaisant ,6th edition

3. Designing Interactive System: A comprehensive guide to HCI, UX and Interaction Design, Benybn, D.3
edition, Pearson 2013
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SE-402 Sofware Project Management
Prerequisite: SE-204 Introduction to Software Engineering

Contact Hours:

Credit Hours:

Theory =48 Theory =3.0
COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
S# CLO Domain | Taxonomy | PLO
level
1. | Explain principles of the project lifecycle and how to identify opportunii Cognitive | 1 1
to work with learners on relevant and appropriate project scenarios to
this understanding
2. | Critically evaluate and discuss the issues around project managemen{ Cognitive | 3 10,11
its application in the real world with course participants and learners
3. | Chooseproject management techniques for IT projects to initiate, plan, Cognitive | 4 9
execute and evaluate a project and work in teams to create a project j
for a project scenario that includes key tasks, critical path, dependenc
and a realistic timeline.
4. | Presentstrategies for gaining confidence in managing projects through Cognitive 11
simple project planning examples.
RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 EngineeringKnowledge: R 7  Environment and Sustainability: ]
2 Problem Analysis: 3 8 Ethics: 3
3 Design/Development of Solutions: 3 9 Individual and Team Work: R
4 Investigation: 3 10 Communication: R
5 Modern Tool Usage: ] 11 Project Management: R
6 TheEngineer and Society: 3 12 Lifelong Learning: 3

Course outline:
I ntroduction to Software Project Management,
Knowledge areas, PMI Framework, PMI Process Groups. Understanding Organi&igest Planning, Project

Evaluation, Selection of an Appropriate Approach in Project, Software Effort Estimation, Activity Planning, Risk
Management, Evaluating the Risks to the Schedule, Risk Control, Configuration Management and Maintenance,

Project M

Environmentfor Configuration Control, Resource Allocation, Monitoring & Control, Review and Evaluation,
Challenges of Outsourcing in Project Management

Teaching Methodology

1 Lecturing
T  Written Assignments
1 Quizzes
Assessment
1 Sessional (25%)
o Assignments 60%
0 QuizzesA0%
1 Mid Term (25%)
1 Final Term (50%)
Text & Referencebooks:
1. Software Project Management, Bob Hughes and Mike Cotterell, McBith&ducation; 5th Edition (2009).
2. A Guide to the Project Management Body of Knowledge, 5th Edition (PMBOK Guides)
3. Mastering Software Project Management: Best Practices, Tools and Techniques, Murali K. Chemuturi and
Thomas M. Cagley Jr., J. Ross Publishing, 2010
4. Effective Project Management: Traditional, Agile, Extreme, Robert K. Wysocki, Wiley; 6th Edition, 2011
5. Sof t ware Engineering: A Pract I"Editaner 0s

Approach,
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8" Semester

SE-410Software ReEngineering

Prerequisite: SE-206 Software Construction & Developent

Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. Explain the conapts and techique of software re-engineeing. | Cognitive 1 1
2. | Apply reengineeing techniquesto maintain and modify sdftware Cognitive 5
systems 3

3. Analyze and undestand maintenance related problems associad Cognitive 4
with objectoriented sdtware systems. 4

4 Perform complexdespn reengineemg andreverse enginearg Cognitive 4 3
problems.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

Problem Analysis: 8 Ethics:
Design/Development dolutions: 9 Individual and Team Work:
Investigation: 10 Communication:

Modern Tool Usage: 11 Project Management:

The Engineer and Society: 12 Lifelong Learning:

[oZ BN I e N e (N > N ]

ouhwN
RO VP VPV R

Course outline:

Salient topics include the terminology and the processesertaining to sdtware evolution, fundanental re-
enghneering techngues to modernizelegacy systems including source code andysis, archiiecture recovey,
and code restruduring, software refactoring strategiesmigration to Object Oriented platforms, quality
issues in re-engneering processesigration to netwok-centic envronments,and software integration, reverse
engineeing, progam comprehasion, souce code trandormation and refactoring strategiesoftware
maintenance iad re-engneering ecoamics.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

1 Sessional (25%)
o Assignments 40%
0 Quizzes 60 %

1 Mid Term (25%)

1 Final Term (50%)

Text & Referencebooks:

1. Reengneeing legay sdtware, David Lage Parnas, @ris Birchall, Saari Books, Shelter lahd, NY, 2016

2. Reengineeéng, Priyadarshi Tripathy and KshirasagarNaik, John Wiley & Sas, Inc.2015

3. Sdtware Mainenanceand Evlution: a Roadmap, K.H.Bemett and V.T R4lich, The Future oBSdtware
Engineering,ACM Press2000.
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Course Contents of Software Engineering Elective Courses

SE-*** Agent Based Software Engineering
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course,stuglent will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. Understand the agent system terminology and development proc{ Cognitive | 2 1
agentbased systems.
2. Understand the techniques to design ad¢pased system. Cognitive | 2 1
3. Understanchow to modify architecture of the current software syst{ Cognitive | 2 2
and restructure them to be agéased

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 EngineeringKnowledge: R 7  Environment and Sustainability: ]
2 Problem Analysis: R 8 Ethics: 3
3 Design/Development of Solutions: 3 9 Individual and Team Work: 5
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 TheEngineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Overview of agenbased software engineering. Methodologies for agased modeling, analysis and design: Agent
based Unified Modeling Language (AUML), Agemsed analysis and desi@ither agenbased analysis and design
methods. Agent communication and knowledge sharing: knowledge level communication among software agents,
Knowledge Interchange Format (KIF), Agdrdased System Architecture and Organization. FIPA: Foundation for
Intelligent Physical Agents: FIPA specification, the application, abstract architecture, agent communication, agent
management and agent message transport standards and guidelines.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes

Assessment
Sessional25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Multi-agent Systems: A Modern Approach to Distributed Atrtificial Intelligence, Gerhard Weiss Stediitjbn,
MIT Press, 2000.

2. AgentOriented Methodologies, Paolo Giorgitdea Group Publishing, 2005.

3. AgentOriented Software Engineering Ill, Fausto Giunchiglia, James J. Odell, Gerhard Weiss, Springer Verlog
LNCS 2585 2002.
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SE-*** Big Data Analytics

Prerequisites: Probability and Statistic$ntroduction to Programming.

Contact Hours: Credit Hours:
Theory =48 Theory =3

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. Provide fundamental information to get insight into the challenges witl Cognitive | 1 1
data.

2. Understand techniques for storing and processing large amour] Cognitive | 2 1
structured and unstructured data

3. Application of big dataconcepts to get valuable information on mar| Cognitive | 3 2,3
trends

4. Implement and deploy a sample project for extracting useful informg Cognitive | 4 3
from a mid sized dataset.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed st students will achieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8 Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Introduction to Big Data Analytics, Big Data Platforms, Data Store & Processing using Hadoop, Big Data Storage and
Analytics, Big DataAnalytics ML Algorithms, Recommendation, Clustering, and Classification, Linked Big Data:
Graph Computing and Graph Analytics, Graphical Models and Bayesian Networks, Big Data Visualization, Cognitive
Mobile Analytics.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Projects

1 Quizzes
Assessment

Sessional (25%)

1 Assignments/Projects 40%
1 Quizzes 60 %

Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Mining of Massive Datasets, Jure Leskovec, Anand Rajaraman, Jeff Ullman, 2nd edition, 2011
2. Hadoop: The Definitive Guide, Tom White, 4th edition. 2009.

3. Datalntensive Text Processing with Map Reduce, Jimmy Lin and Chris, 2010.

47168



SE-*** Cloud Computing
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S. CLO Domain | Taxonomy | PLO

No. level

1. Explain the core issues of cloud computing such as security, pri} Cognitive | 2 1
consistency and interoperability.

2. Understand different cloud programming platforms and tools. Cognitive | 2 1

3. Understand the underlying principles of cloud virtualization, cloud stoff Cognitive | 3 2
data management and data visualization.

4. Identify the architecture andfrastructure of cloud computing, includinl Cognitive | 2 2
SaasS, PaasS, laaS, public cloud, private cloud, hybrid cloud, etc.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

Engineering Knowledge: R 7  Environment and Sustainability:
Problem Analysis: R 8 Ethics:
Design/Development of Solutions: 9 Individual and Team Work:

3
Investigation: 3 10 Communication:
Modern Tool Usage: 3 11 Project Management:
The Engineer and Society: 3 12 Lifelong Learning:

OO0k, WN PP
o o1 o1 o1 o o

Course outline:

Datacenter Architectures, Cloud Stack , Technology Trends, Consistency, Availability, Partitions, Cluster File
Systems, Datflow Computation Frameworks, Keyalue Store and Interactive Query Systems, Big Data in the
Clouds, Geographic distributed Storagepgramming Languages for the Cloud, DBases in the Cloddiemory
Frameworks, Google file system, Hadoop file system, MapReduce, OSes and Clouds Networking: topologies,
Networking: Traffic Management, Networking: Transport Protocol Improvements, Se&aiteduling and Resource
Management in clouds, Software Level Agreements.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Handbookof CloudComputing,Borko Furht.Springen(2010)or Latest Edition

2. CloudComputing: SaaSPaaS]aaS Virtualization, BusinessModels, Mobile, Security,andMore, Kris
Jamsalone<k. BartlettPublishers,(2012)or LatestEdition

3. CloudComputingandSOA: Convergencén yourenterpriseDavid Linthicum, (2009),Addison
Wesley(LatestEdition)

4. DistributedFile SystemsHadoop Lustre,GoogleFile SystemAndrew File SystemOff system,
DistributedFile Sy s t €eptoGenerabooksLLC. (2010)or LatestEdition

5. MapReduceDesignPatternsDonaldMiner andAdamShook.O &eilly andSons(2012)or LatestEdition

48168



SE-*** Computer Graphics
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. | Describethe structure and function of display devices ankhtmw ray Cognitive | 1 1
tracing
2. | Comprehendalgorithms and mathematical operations that caafdpdy to | Cognitive | 2 3,5

create all kinds of imag@srealistic visual effects, informative technic
illustrations, or beautiful computer animations.
3. | ConstructandDemonstrateinteractive graphics pggams using OpenGL | Cognitive | 3 5

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: 7 Environment and Sustainability:

Problem Analysis: 8 Ethics:
Design/Development of Solutions: 9 Individual and Team Work:

Investigation: 10 Communication:
Modern Tool Usage: 11 Project Management:
The Engineer and Society: 12 Lifelong Learning:

O U~ WN
- WD
o1 o1 o1 o1 Iy O

Course outline:

Fundamental Concepts: forward and backward rendering (i.ecasdiyng and rasterization), applications of computer
graphics: including game engines, cad, visualization, virtual reality, polygonal representation, basic radiometry,
similar triangles, andrpjection model, use of standard graphics APIs (see HCI GUI construction); basic rendering:
rendering in nature, i.e., the emission and scattering of light and its relation to numerical integration, affine and
coordinate system transformations, ray tracivigibility and occlusion, including solutions to this problem such as
depth buffering, painterods algorithm, and ray tracing,
rasterization, rendering with a shadesed API, texture mappingidluding minification and magnification (e.g.,

trilinear MIP-mapping), application of spatial data structures to rendering, sampling asadiasitig, scene graphs

and the graphics pipeline; geometric modeling: basic geometric operations such asiorieratectation, proximity

tests, polynomial curves and surfaces, approximation techniques such as polynomial curves, bezier curves, spline
curves and surfaces, animation as a sequence of still images.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 60%
1 Quizzes 40%

Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Computer Graphics Using Open GL, By: Francis S. Hill, Jr., Edition: 3rd, Publisher: Prentice Hall, ISBN:
0131496700, Year d?ublication: 2006.

2. Fundamentals of Computer Graphics: By Peter ShiNgghael Ashikhminand Steve Marschner3rd Edition,
Publisher: CRC Press, ISBN: 1568814690, Year of Publicaff®:2
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SE-*** Data Encryption & Security
Contact Hours:

Credit Hours:

Theory =48 Theory =3.0
COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:
S# CLO Domain Bl oomés T|PLO
level
1. Understandimportant ideas from classical number theoi | Cognitive 2 1
algebra, geometry and probability theory.
2. | Describethe major types of cryptographic algorithms g Cognitive 1 13
typical applications.
3. | Analyzedifferent secret kewnd public key cryptosystems. | Cognitive 4 2
4. | Understandthe design issues of a rddé security model. Cognitive 2 3
RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 EngineeringKnowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8  Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: 3 11 Project Management: 3
6 TheEngineer and Society: 3 12 Lifelong Learning: 3

Course outline:
Principle of number theory and probability theory, Primes, random numbers, modular arithmetic and

logarithms. Cryptographic algorithms and design principles, including conventional and symmetric enc
(DES, IDEA, Blowfish, Rijndael, R&, RG5), public key or asymmetric encryption (RSA, Diffitellman), key
management, hash functions (MD5, SHA RIPEMD160, HMAC), digital signatures and certificate
Authentication protocols (X.509, Kerberos), electronic mail security (S/MIME, PGP), weltgerut protocols
for secure electronic commerce (IPSec, SSL, TLS, SET).

Teaching Methodology

1 Lecturing

1 Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text book:
1. Cryptography and Network Security: Principles and Practice, William Stallings, 6th edition.
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SE-*** E-Commerce
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion tife course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. | Understand the concepts and standards related to the discipline of E | Cognitive | 1 1
Commerce.
2. | Analyze complex real world problems found in Ecommerce. Cognitive | 4 2

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7  Environment and Sustainability: 5
2 Problem Analysis: R 8 Ethics: 5
3 Design/Development of Solutions: 3 9  Individual and Team Work: 5
4 Investigation: 3 10 Communication: 5
5 Modern Tool Usage: 3 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: R

Course outline:

An overview of ECommerce & its business models and concegpésining an ECommerce Framework, Managing
Products and Categories, Product Variations and User Uploads, Enhancing the User Experience, The Shopping Basket,
The Checkout and Order Process, Shipping and Tax, Discounts, Vouchers, and Referrals, CheakpBayiraknt

for Orders, User Account Management, Administration: Dashboard, Managing Products and Categories, Managing
Orders, Customers, Refunds, Voucher Codes, Shipping, Deploying, Security, and Maintenance, Web Payment
Systems, Social, Legal, and EtHitssues of ECommerce, Auctions, Portals, and Communities, SEO.

Teaching Methodology Lecturing Written Assignments

Assessment

Sessional (25%) Assignments 40%Quizzes 60%
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. E-Commerce, Kenneth Laudon and Carol Guercio Traver, 13th Edition, Pearson, 2017.
2. PHP 5 Ecommerce Development, Michael Peacock, Packt Publishing, 2010.

3. Introduction to ECommerce, Jeffrey F. Rayport, McGraiill, 2nd Edition, 2007.

4. Electronic Commerce, GaSchneider, Course Technology; 12th Edition 2016
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SE-*** Global Software Development
Contact Hours:

Credit Hours:

Theory =48 Theory =3.0
COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the studiiite able to:
S# CLO Domain | Taxonomy | PLO
level
1. | Understandthe principles of the software engineering in context of gl¢ Cognitive | 2 1
software development.
2. | Evaluate and discuss the issues around global software developmer Cognitive | 4 2
techniques for managing distributed projects.
3. | UnderstandConfiguration management systems, release managemer Cognitive | 2 1
task assignments in context of distributed projects.
4. | Acquire strategies for effectively dividing tasks among teams, contro| Cognitive | 3 9,10
the communication among teams, planning tasks and collaboratir
modular project with the help of realistic examples.

RELEVANT PROGRAM LEARNI NG OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge:

Problem Analysis:
Design/Development of Solutions:
Investigation:

Modern Tool Usage:

The Engineer and Society:

OO0k, WDN

Course outline:

R
R

9
9
19
19

7 Environment and Sustainability:

8 Ethics:

9 Individual and TeanwWork:

10 Communication:
11 Project Management:
12 Lifelong Learning:

Introduction to Global Software Development. Global Teams and Organization. Gufdelimeking the virtual team.

The Geography of Coordination. Dealing with Distance. Architectures and Coordination: Reconfiguration of Existing
Product Technologies, Identification of Coordination Requirements. Distributed Development Environments:
Softwae configuration management, Awareness among Configuration Management. Challenges of Culture:
Managing distances and differences in geographically distributed work groups. The Outsourcing Relationship.
Facilitating Crosssite Trust, Cooperation, and Soctapital: Communication and Trust in Global Virtual Teams.
Social Networks and Knowledge Networks. Communication and Awareness: dealing with distance. Assessing

Coordination Risk.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:
1. Gl obal Software and

I T:

2. Gl obal Software Teams:

A
Col

Gui de to
| aborat.i

Di stributed Devel

ng

Across Borders
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SE-*** Information System Audit
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successfudompletion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. | Understand the concepts and standards related to the disciplin{ Cognitive| 1 1
Information System Audit.
2. | Analyzeand Audit Information Systems. Cognitive | 4 4

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

Problem Analysis: 8  Ethics:
Design/Development of Solutions: 9 Individual and Team Work:
Investigation: 10 Communication:

Modern Tool Usage: 11 Project Management:

The Engineer and Society: 12 Lifelong Learning:

OOk WN
ot o g o o
o o1 o o1 o1 o

Course outline:

Introduction to Auditing, IS Audit charter, Polices, Procedures, The Audit Process, Audit computer networks and
communication, Auditing software development, Acquisition, Maintenance, Auditing IT infrastructure, Auditing
Management and Organization, Busisgrocess rengineering: IS audit proposal, report, evidence and fellpw
complaint to standard, Enterprise service agreement, IP pro count policies and process, Backup and procedures,
Overview of ComputeAssisted Audit.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Auditing Information Systems: Enhanéng Performanceof the Enterprise, Abraham Nyirongo, Trafford,
2015.

2. Information Systems Control and Audit, Ron Weber, Dorling Kindesty Peason Education2014

3. CISA® Certified Information Systems Auditor All-in-One Exam Guide, Peter Gregry, 3rd Edition,
McGraw-Hill Education, 2016
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SE-*** Management Information System
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomylevel | PLO

1. | Define concept of information technology management Cognitive | 1 1

2. | Applydecision making approach to solve common business prolf Cognitive | 3 3

3. | Prepareeffective solutions to business problems, and design a | Cognitive | 3 3,5
database application tmlve a business problem.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: ]
2 Problem Analysis: 5 8  Ethics A
3 Design/Development of Solutions: R 9 Individual and Team Work: ]
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: R 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course Contents:

Introduction to Information Systems in Organizations; Business Process and Decision Making; Productivity,
Innovation and Strategy; Database and Content Management; Decision Making and Business Intelligence;
Competitive Advantage and Business Processes; Networks and dtatfiab; ERP and fommerce, Social
Networking, and Web 3.0; Acquiring Information Systems Through Projects; Structure, Governance, and Ethics;
Managing Information Security and Privacy

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes

Assessmen

Sessional (25%)

I Assignments 60%
1 Quizzes 40%

Mid Term (25%)

Final Term (50%)

Text & Reference ooks

1. Experiencing MIS, D. M. Kroenke, A. Gemino and P. Tingling. P.Eitition. Toronto: Pearson.2016.

2. Business driven information systems, P. BaltzarD&lor, and C. Welsh, 4th Ed., McGraw Hill Ryerson Press,
2015.
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SE-*** Mobile Applications Development
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of theurse, the student will be able to:

S# CLO Domain Taxonomy level | PLO

1. | Discussdifferent architectures& framework for Mobile Cognitive | 1 1
Application devebpment.

2. | Developmobile applications using current software developmen| Cognitive | 3 3

environments.

3. | Compare the different peiformance tradedfs in mobile Cognitive | 3 4
applicationdevelgoment.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

Problem Analysis: 8  Ethics:
Design/Development of Solutions: 9 Individual and Team Work:
Investigation: 10 Communication:

Modern Tool Usage: 11 Project Management:

The Engineer an8ociety: 12 Lifelong Learning:

OOk WN
o o g g o
o o1 o1 o1 o1 o

Course outline:

Mobiles Application Development Platform; HTML5 for Mobiles; Android OS: Architecture, Framework and
Application Development; iOS: Architecture, Framework; Application Development with Windows MBblipse;
Fragments; Calling Budin Applications using Intents; Displaying Notifications; Components of a Screen; Adapting
to Display Orientation; Managing Changes to Screen Orientation; Utilizing the Action Bar; Creating the User
Interface; Listening folJl Notifications; Views; User Preferences; Persisting Data; Sharing Data; Sending SMS
Messages; Getting Feedback; Sending&il; Displaying Maps; Consuming Web Services Using HTTP; Web
Services: Accessing and Creating; Threading; Publishing, Androiddatiphs; Beployment on App Stores; Mobile,
Programming Languages; Challenges with Mobility and Wireless Communication; Locatiesware
Applications; Performance/Power Tradeoffs; Mobile Platform Constraints; Emerging Technologies.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Professional Android application development, Reto Meier, Wrox Programmer to Programmer, 2015.

2. i0OS Programming: The Big Nerd Ranch Guide, Conway, J., Hillegass, A., & Keur, C., 5th Edition, 2014.
3. Android Programming: The Big Nerd Ranch Guides, Phillips, B. & Hardy, B., 2nd Edition, 2014.
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SE-***  Multimedia Communication
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Explain the audio/video representation, perception, equipment | Cognitive | 2 1
applications.

2. | Understandvarious audio and video compression types. Coghnitive | 1 1

3. | Analyze performance of various coding algorithms for image and vi Cognitive | 4 4
processing.

4. | Ableto program multimedia applications. Cognitive | 4 3

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7  Environment and Sustainability: 3
2 ProblemAnalysis: 3 8 Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: R 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Overview of multimedia systems, Audio/Video fundamentals (representation, human perception, equipment and
applications). Audio and video compression (e.g., JPEG, MPEG, H.26X, etc.), scalable coding, perceptual audio
encoders. Performance comparison of ngdalgorithms, Algorithms for image and video processing, multimedia
programming.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. FredHasall,"MultimediaCommunicdions: Applications, Networks, Protccols, and Standard', LatestEd.
2. Puri, "Multimeda Systems, Stadards and\Networks", Marcel Dekker, Latest Ed.

3. Steve Hedt, "Multimedia and @mmunication Technobgy", FocalPressLatest Ed.

4. Bill Whyte, "Multimedia Teleommunicaton", Chgpmanand Hél, Latest Ed.
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SE-*** Natural Language Processing
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Uponsuccessful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. | Definetechniques for information retrieval, language translation and te| Cognitive | 1 2
classification
2. | Selectstandard corpora for NLP tasks Cognitive | 1 2
3. | Analyzeclassic and stochastics algorithms for parsing natural languagq Cognitive | 4

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: 7 Environment and Sustainability:

Problem Analysis: 8 Ethics
Design/Development of Solutions: 9 Individual and Team Work:

Investigation: 10 Communication:
Modern Tool Usage: 11 Project Management:
The Engineer and Society: 12 Lifelong Learning:

& g > >
o1 o1 o1 o1 Iy O

01Tk WN

Course Contents:

Deterministic and stochastic grammars, Parsing algorithms, CFGs, Representing meaning / Semantics, Semantic roles,
Temporal representations, Corpussed methods, yrams and HMMs, Smoothing and backoff, P@§ging and
morphology, Information retrieval, Vector space model, Precision and recall, Information extraction, Language
translation, Text classification, categorization, Bag of words model.

Teaching Methodology Lecturing Written AssignmentQuizzes

Assessment

Sessional (25%)Assignments 60%Quizzes 40%
Mid Term (25%)

Final Term (50%)

Text & Reference looks

1. Python Machine Learning, Sebastian Raschka. Publisher: Packt Publishing, 2015.

2.Natural Language Processing with Python: Analyzing Text with the Natural Language Toolkit Latest Edition,
Steven Bird, Ewan Klein and Edward Loper Publisher: O'Reilly Media, 2009.

3.Speech and Language Processing, Latest Edition, Daniel Jurafsky aisdHlavtartin Publisher: Prentice Hall,
2000.
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SE-*** Real Time Systems
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain Taxonomy | PLO
level

1. | Understandt he i ssues and basic c¢ongqCognitive |1 1
development.

2. Demonstratethe ability to develop embedded réimhe software using| Cognitive | 2 1,5
appropriate software methods and tools

3. | Analyzet he ti ming performance of Cognitive | 4 4,5
real time analysis tool s.

4. | Applyr eal time software engi neer|Cogniive |3 3,5
medium to complex program

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7  Environment and Sustainability: 3

2 Problem Analysis: 3 8 Ethics: 3

3 Design/Development of Solutions: R 9 Individual and Team Work: 3

4 Investigation: R 10 Communication: 3

5 Modern Tool Usage: R 11 Project Management: 3

6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

I ntroduction to Real Time Systems, Categories, Charac
Design, Design fundamental s, El ements of modul ar desi g
Time Operating Systems, Memory mgna me nt , Fundament al of mi croprocesso
interfacing technique, Real time programming, Real Tin
Designing with rate monotonic analysis

Teaching Methodology

1 Lecturing

1  Written Assignments

1 Quizzes

Assessment

Sessional (25%)

1 Assignments 60%

1 Quizzes 40%

Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Software Engineering for Real Ti me Systems, Cooling <
2. Real time Systems and Programming Languages, 2nd Edit
3. Principles of Concurrent and Distributed Programming.
4. AThe 8051 Microcontroller andn&Em6edded Edgstems bgi My

Mazidi, Janice Gillispie Mazidi and Rolin D. McKinlay
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SE-*** Semantic Web
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the coutthe, student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. Understandthe concept structure of the semantic web technology and Cognitive | 1 1
this technology revolutionizes the World Wide Web and its uses.
2. Understand the concepts of metadata, semantics of knowledge| Cognitive | 2 1

resource, ontology, and their descriptions in Xlgihsed syntax and we
ontology language (OWL).

3. Describelogic semantics and inference with OWL. Cognitive | 2 2,3
4. Use ontology engineering approaches in semantic applications pro, Cognitive | 4 3
semantic applications with Java API.
RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 EngineeringKnowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8  Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 TheEngineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Introduction to the semantic web, introduction to ont@egontology languages for temantic web, Resource
Description Framework (RB), lightweight ontologies: RDFSchema, Web Ontologikanguage (OWL), query
language for RDF: SPARQL, Ontologgngineering, Semantic web and Web 2.0 and applications of Semantic Web.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Projects

1 Quizzes
Assessment

Sessional (25%)

1 Assignments/Projects 40%
1 Quizzes 60 %

Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Build Flexible Applications with Graph Data, Toby Segaran, Colin Evans, Jaayier,302 pages O'Reilly
Media, 2009

2. Foundations of Semantic Web Technologies, Pascal Hitzler, M&ratzsch,Sebastian Rudolph,

3. Introduction to the Semantic Web and Semantic Web Services, Liyang Yu, Chapdbiall/CRC, 2007
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SE-***  Software Economics

Contact Hours: Credit Hours:
Theory =48 Theory =3

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. | Understandeconomic analysis techniques and their applicability to Cognitive | 1,2 1
software engineering
2. | Developsoftware cost estimation skills using industry standards. Cognitive | 3 2
3. | Critically evaluateand discuss the issues in cost estimation of different| Cognitive | 3 4
applications in the real world with course participants and learners.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

Problem Analysis: R 8 Ethics:
Design/Development of Solutions: 3 9 Individual and Team Work:
Investigation: R 10 Communication:

Modern Tool Usage: 3 11 Project Management:

The Engineer and Society: 3 12 Lifelong Learning:

OO0k, WN
o o1 o1 o1 o o

Course outline:

Programming aspects, economic aspects, human relations aspects, software trends: cost, social impact, the plurality
of SE Means, The GOALS Approach to Software Engineering, The Software Work Breakdown Structure (WBS),
Software Maintenance, introduction @OCOMO, definitions and assumptions, development effort and schedule,
phase distribution, The Raylaigh Distribution, interpolation, basic software maintenance effort estimation.
Performance Models, Optimal Performance, Sensitivity Analysis-Effsttiveress Models. Cost Drivers: Project
Attributes Modern Programming Practices, Use of Software Tools, Schedule Constraint.

Teaching Methodology

 Lectures
1 Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments + Quizzes + Project
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Software Engineering Economics and Declining Budgets by Pamela T. Geriner, Thomas R. Gulledge, William
P. Hutzler, Springer Verlag, 2012

2. Estimating Software Costs: Bringing Realism to Estimating, Capers Jones, Mé&fBradsborne Media; @
Edition, 2007.

3. Software Cost Estimation and Sizing Methods, Issues, and Guidelines, Shari Lawrence Pfleeger, Rand
Publishing, 2005.
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SE-*** Software Metrics
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Explain how quantitative and empirical methods are applied to softwar| Cognitive | 2 1
engineering problems

2. | Presentthe fundamentals of measurement, experimentation, data collg Cognitive | 3 1,2
and analysis

3. | Critically evaluateand discuss different software matrices of different | Cognitive | 3 2
applications in the real world with course participants and learners

4. | Havea working knowledge of software size measurement (Function P¢ Cognitive | 4 5
counting, etc.)

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7 Environment and Sustainability:

Problem Analysis: R 8  Ethics:
Design/Development of Solutions: 3 9 Individual and Team Work:
Investigation: 3 10 Communication:

Modern Tool Usage: R 11 Project Management:

The Engineer and Society: 3 12 Lifelong Learning:

OO0k, WN
o o1 o1 o1 o1 o1

Course outline:

Overview of software metrics; Basics of measurements;-Gastd framework for software measurement; Software
measure classification; Empirical investigation, principles and techniques; Formal experimentagPamgiples,

types and selection; Measuring internal product attributes: size and structure; Measuring cost and effort; Measuring
external product attributes: quality and reliability; Software test metrics; Qijiectted metrics

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

I Assignments 60%
1 Quizzes 40%

Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Software Metrics: A Rigorous and Practical Approach, (3rd ed.), N.E. Fenton and J. B&R@i®Press, 2014,

2. Software Metrics: A Guide to Planning, Analysis, and Application, C. Ravindranath Pandian, Auerbach
Publications, CRC Press Company, 2004.

3. Metrics and Models in Software Quality Engineering, Stephen H. Kan, 2nd ed., Adtlessiay Proéssional,
2002.
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SE-*** Systems Programming
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Explain the principles of Unix file and I/O systems Cognitive | 2 1

2. | Implement computationally expensive algorithms on mugltre machineg Cognitive | 6 4,5
using multithreading and multiprocessing concepts

3. | Solve real world problems using the concepts of Inter Pro¢ Cognitive | 6 3
Communication (IPC)

4. | Explain the usage and operation of asynchronous 1/O and signals Cognitive | 2 1

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so teatdents will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

Problem Analysis: 8  Ethics:
Design/Development of Solutions: 9 Individual and Team Work:
Investigation: 10 Communication:

Modern Tool Usage: 11 Project Management:

The Engineer and Society: 12 Lifelong Learning:

OO0k, WN
X0 oW>
o o1 o1 o1 o1 o

Course outline:

Study of various utilities of operating systems in DOS, Windows and UNIX, System calls, interrupt handling, inter
process communication, and device handling through various ports, network handling, and device drivers and kernel
concepts in operating systemProcesses, policies, process scheduling, types of file systems, interrupts, task
scheduling and dispatching. Semaphores and their implementation. Concept of Writing and debugging programs on a
microprocessor development system. Real time interfacingidemations with peripheral integrated circuits.
Introduction to implementation of a retitne operating system, an-tine debugger, and real time interrupts for timing

and I/O Unix Programming Environment, TCP Protocol Suite, Socket Programming, UDFC&h&ockets, 1/0
Multiplexing including Nonrblocking I/O, Advanced Socket Options, Name and Address Conversions, IPv4 and IPv6
Interoperability, Unix Domain Protocols, Broadcasting and Multicasting, Routing and Raw Sockets, Data Link
Access, Daemon Process Posix Threads.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text book:

1. UNIX Systems Programming: Communication, Concurrency, and Threads byRabhins and S. Robbins.
Prentice Hall, 2003. ISBN:-03-0424110.
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SE-*** Visual Programming
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the studenbeiidlble to:

S# CLO Domain | Taxonomy | PLO
level

1. | Use the different elements of a visual progamming languageas | Cognitive | 1 3
building blocks to develop correct, coheent progams.

2. | Program using the fundamental sdtware develgment process| Cognitive| 3 3
including design, codng, documertation, testing, and debuging.

3. | Analyze problems, develop conceptualdesgnsthat solve thoseproblems, | Cognitive | 4 2,3
and trangorm those designs to Visual Progams.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: 3 7  Environment and Sustainability: 3
2 Problem Analysis: R 8  Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Visual Programming Basics; Introducion to Events; Fundamertals of Evert-driven Progemming, message
handling, user interfaces graphics device interface,paintingand drawing, windows management, input devices,
resairces, string and menu resource, dialogsand windows controls, common controls, dynamic link libraries,
threals and synchroniztion, network progrmamming, Building Class Libraries at the Command Line, Class
Libraries, Using References, Asemblies, Private Assembly Deployment, Shared Asembly Deployment,
Corfiguration Overview, Corfiguration Files, Progammatic Accessto Configuraion, Using SDK Tools for
Signing and Deployment, Metadata, Reflection, Late Binding, Directories, Files, Serializaion, Attributes,
Memory Managment and Garbage Collection, Threading and Synchronization, Asynchronous Delegates,
Application Domains, Marshel by Value, Marshal by Reference, Authentiddon and Authorization,
Corfiguring Securty, Code Access Securty, Code Groups,Evidence, Permissimns, Role-Basd Securty,
Principals and Identities, Using DataRealers,Using Data Sets,Interactng with XML Data, Tracing EventLogs,
Using the Boolean Switch and Trace Switch Classes, Print Debugying Information with the DebugClass,
Instrumenting ReleaseBuilds with the Trace Class,Using Listenes, and Impemening Custom Listeners.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
T Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Visual C#: How to Program, Deitel and Deitel, 6/e Edition, Prentce Hall / Pearson Educatio2017.

2 . Progeamming inC# NET, J.C.Bradley, A.C. Millspaugh, McGraw-Hill, 2014

3 . Microsdt Visual C# 2013 Stepby Step(Stepby Step Developer),Sharp, J., 1 Edition (2013),
Microsoft Press.
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Software Engineering Supporting Electives

SE-*** Business Process Engineering
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level
1. | Explain salient issues in the changing business environment and crit| Cognitive | 2 1

reflect on how these modify the response of Business Process Engineg
achieve positive outcomes in such environments.

2. | Investigatea business process through therfeavork of Event Controlleq Cognitive | 4 2
Process Chains and Business Process Modelling Notation.
3. | Emulateauthentic decisioimaking by designing an effective organizatio| Cognitive | 6 5

plan for a workflow and exhibit contemporary professional practice
implementing a workflow using SAP WebFlow.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course islesigned so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7 Environment and Sustainability:

Problem Analysis: R 8  Ethics:
Design/Development of Solutions: 3 9 Individual and Team Work:
Investigation: 3 10 Communication:

Modern Tool Usage: R 11 Project Management:

The Engineer and Society: 3 12 Lifelong Learning:

OO0k, WN
o o1 o1 o1 o1 o1

Course outline:

Business process management, Manufacturing and services processes, Modelling and charting tools, Lean
processs Improvement workshop technigwes, Busness process outsounai), Reengineering andimprovement
cases

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Businesrocessmprovement; The Bre&through Straggy for Total Quality, Productivty, and
Competitivenas, H. J.Harrington

2. Businesdntelligence: A Manageral Approach by Turban, Shada, Delen, King, 2nd Editin, Pretice
Hall (2011).ISBN: 13-978-0-136-10066-9.
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SE-406 Formal Methods in Software Engineering
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the student wibkeeto:

S# CLO Domain | Taxonomy | PLO
level

1. Describe the costs and benefits of formal methods. Cognitive | 1 1

2. Construct formal models of sequential software systems. Cognitive | 2 3

3. Implement sequential software systems based on formal models. Cognitive | 3 3

4. Verify attributes of formal models. Cognitive | 3 4

5. Demonstrate formal correctness of simple procedure. Cognitive | 4 3

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:
1 Engineering Knowledge: R 7  Environment and Sustainability:

Problem Analysis: 3 8  Ethics:
Design/Development of Solutions: R 9 Individual and Team Work:
Investigation: R 10 Communication:

Modern Tool Usage: 3 11 Project Management:

The Engineer and Society: 3 12 Lifelong Learning:

(022 IS NGO I \V)

Course outline:

Introduction to the use of mathematical models for djpation and validation, Finitetate machine models, models

of concurrent systems, verification of modeds)d limitations. Analyzing wellformedness (e.g. completeness,
consistency, robustness, etc.), Analyzing correctness (e.g. static analysis, simulation, model checking, etc.), Formal
analysis, An introduction to VDML, Sets, Sequences, Composite objects, Maps, VDMSL, CGatiygaFormal
Methods, Proofs, Introduction to Z.

Teaching Methodology

1 Lecturing

T  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60%

Mid Term (25%)

Final Term (50%)

Text & Referencebooks:

1. Modern Formal Methods and Applications, Hossam A. Gabbar, Spiifeytag 2006.

2. Formal Software Development: From VDM to Java, Charatan, Quentin, and Aaron Kans. Palgrave Macmillan,
2003.

3. Understanding Z: A Specification Language and its Formal Semaitiwk.Spivey. 1988. Cambridge
University Press, New York, NY, USA.
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SE- *** QOperation Research
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the studiiive able to:

S# CLO Domain | Taxonomy | PLO
level
1. Learn the characteritics of different types of decisionmaking Cognitive | 2 1

envionments, appropriate decison making approachsand tods
to be used ireach type.
2. | Solvethe Transpdation Models and AssigmentModels. Cognitive | 3 3

3. | Understand the basic methodology for the solution of linear Cognitive | 2 1
programs andnteger progams.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieviolibgiing PLOs:

1 Engineering Knowledge: R 7  Environment and Sustainability: ]
2 Problem Analysis: 3 8  Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Introduction to operations research, History of operations research, Applications, Modeling the linear programming,
Linear programming, Geometry, Solving the linear programming, the Simplex method, Shadow price, Theory of the
simplex method, Duality, Dugheory, Sensitivity analysis, Other algorithms for linear programming, The dual simple
method, Bigi M method, The tow phase method, The transportation and assignment problems, The transportation
problem, A streamlined simplex method for transportatioblera, The assignment problem, A special algorithm for

the assignment problem, Dynamic programming, Characteristic of dynamic programming, Deterministic dynamic
programming, Integer programming, Prototype examples, BIP applications and formulation exc3ophes,
perspectives on solving integer programming problems, The beargkbut approach to solve BIP problenihe
incorpowtion of constraint progamming.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignmentgl0%
T Quizzes 60 %
Mid Term (25%)
Final Term (50%)

Text & Referencebooks:

1. FrederickS. Hiller, Gerald J. Liebeman, Introductionto Operatons Reseath, 9th

McGraw-Hill, 2010.
2. W. Winston, Opestions ResearctDuxbury Press.

Edition, English,

Operatims Resesch: Applications and Algorithms, Wayne L Winston, Indian Univerdly, 4'[h

edition, 2004
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SE-*** Simulation and Modeling
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion tife course, the student will be able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Explain the model classification at different levels. Cognitive | 1 1

2. | Analyzecomplex engineering systems and associated issues (using sy Cognitive | 3 5

thinking and modelling techniques).

3. | Apply advancedtheay-basedunderstading of engineeringfundanentds | Cognitive | 4 5
and specialist bodies of knowledge in the selectedliscipline area to
predict the effect of engineering activities.

4. | Analyze the simuldaion results of a medum sized engineéng | Cognitive | 4 4
problem.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieviolibgiing PLOs:
1 Engineering Knowledge: R 7 Environment and Sustainability:

Problem Analysis: 8 Ethics:
Design/Development of Solutions: 9 Individual and Team Work:
Investigation: 10 Communication:

Modern Tool Usage: 11 Project Management:

The Engineer and Society: 12 Lifelong Learning:

OO0k, WDN
o g xm oo o
o o1 o1 o1 o o1

Course outline:

Introduction to modelling and simulation, System analysis, Classification of systems, System theory basics, its relation
to simulation, Model classification at conceptual, abstract, and simulation models levels, Methodology of model
building, Simulation sgtems and languages, Means for model and experiment description, Principles of simulation
system design, Parallel process modeling using Petri nets and finite automata in simulation, Models of queuing
systems, Discrete simulation models, Model time, Sitrarlaexperiment control, Overview of numerical methods

used for continuous simulation. System Dymola/ Modelica, Combined simulation, Special model classes, Models of
heterogeneous systems, Cellular automata and simulation, Checking model validity, tiGerii€anodels, Analysis

of simulation results, simulation results visualization, model optimization, generating, transformation, and testing of
pseudorandom numbers with overview of commonly used simulation systems.

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:
1. Modeling and Simulation, Bungatz, H.-J., Zimmer, S., Buchhok, M., Pfluger, D., SpringefVerlag, D14.
2. Simulation Modeling Handbook,A PracticalApproach,Christopter A. Chung,CRC Press, 204.
3. System design, modelngandsimulationusing Ptolemy I, Claudius Ptolemaets, , Ver 2.0, Creatie Commaons
Attribution-ShaeAlike 3.0 Umported,2014
4. Applied Simulation Modeling, Andrew F. Seila, Vlatko Ceric, Pandu Tadkamalla, ThomsonLearning
Inc., 20@8.
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SE-*** Stochastic Processes
Contact Hours: Credit Hours:
Theory =48 Theory =3.0

COURSE LEARNING OUTCOMES:
Upon successful completion of the course, the studiiive able to:

S# CLO Domain | Taxonomy | PLO
level

1. | Define basicconceptdromthetheay of Markov chains and preseptod's | Cognitive | 1 1
for themostimportanttheorems.

2. | Compute probebilities of transition between states and returrto the | Cognitive | 2 2
initial stateafterlongtimeintervalsin Markov chains.

3. | Derive differentialequationsfor time coninuous Markov processewith a | Cognitive | 3 3
discrete state spac

4. | Solve differential equations for distributions and Cognitive | 4 3
expectabnsin time continuousprocessesand deemine correspading
limit distributions.

RELEVANT PROGRAM LEARNING OUTCOMES (PLOs):
The course is designed so that students will achieve the following PLOs:

1 Engineering Knowledge: R 7 Environment and Sustainability: 3
2 Problem Analysis: R 8 Ethics: 3
3 Design/Development of Solutions: R 9 Individual and Team Work: 3
4 Investigation: 3 10 Communication: 3
5 Modern Tool Usage: ] 11 Project Management: 3
6 The Engineer and Society: 3 12 Lifelong Learning: 3

Course outline:

Discrete Markov chans, classification of states, first passageand recurrence times, absorption probdems,
stationay and limiting distributions. Chapman-Kolmogomov equationsLong run behaviorof Markov chains,
Absarption probabilities and expected timesto absorption, Statistical aspets of Markov chains, The mover-
stayer model, Applicaton of a Markov chain and move-stayer modelto modelingrepayment behavior of bank
| o agrastées. Markov Procesesin continuoustime: Poisson proceses,birth-death processes.Poisson process
The Kolmogorov differential equations,Limiting behaviorof coninucus time Markov chains The Q matrix,
forward and backwad differential equatons, imbeddedMarkov Chain, statonary distribution. rerewal theory,
Brownian Motion and its generalizatons, Discrete time maringales, Conditional expectabn, Definition
of a martingde and examples, Optional stoppng theaem, Stochasticalculus

Teaching Methodology

1 Lecturing

1  Written Assignments
1 Quizzes
Assessment

Sessional (25%)

1 Assignments 40%
1 Quizzes 60 %
Mid Term (25%)

Final Term (50%)

Text & Referencebooks:
1. Introduction to Frobablity Modds, ]_'Lth Ed, Sheldon M.Ross,Academic Press2014.
2. Essentialsof stochadt processespurrett, Richard. Springer Sdence & BusirmsMedia,ZnOI Ed,2012.

3. Introduction to Stochasic Processg an Ed, G.F. Lawler, Chgman and Hall, Probabilty Series,
2006.
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